TEXAS INSTRUMENTS-PRODUCTION DATA

I3 TEXAS

INSTRUMENTS

Tiva" TM4C123AEGPM Microcontroller
(identical to LM4F211E5QR)

DATA SHEET

DS-TM4C123AE6PM-14602.2648 Copyright © 2007-2013
SPMS363 Texas Instruments Incorporated



Copyright

Copyright © 2007-2013 Texas Instruments Incorporated All rights reserved. Tiva and TivaWare are trademarks of Texas Instruments Incorporated. ARM
and Thumb are registered trademarks and Cortex is a trademark of ARM Limited. Other names and brands may be claimed as the property of others.

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard
warranty. Production processing does not necessarily include testing of all parameters.

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments semiconductor
products and disclaimers thereto appears at the end of this data sheet.

Texas Instruments Incorporated

108 Wild Basin, Suite 350 i TEXAS
Austin, TX 78746 INSTRUMENTS ARM

http://www.ti.com/tm4c
http://www-k.ext.ti.com/sc/technical-support/product-information-centers.htm

Cortex

Intelligent Processors by ARM"

B POWERED

2 April 10, 2013
Texas Instruments-Production Data


http://www.ti.com/tm4c
http://www-k.ext.ti.com/sc/technical-support/product-information-centers.htm

Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Table of Contents

About ThisS DOCUMENL .........ooeiiieiii e 33
0 Lo 1Y T = PPN 33
Y o To 10 L N LS 1 F= T U= | PP 33
Related DOCUMENTS ... .o e ettt e et e et et e e e e e et e e et e eeen e ean e eeanaaennaaennnnns 33
(Do Te10] g =T 0] ¢= 4o ] o TN @] 0 1Y7=T a1 110] o1 34
1 Architectural OVEIVIEW ... s 36
1.1 Tiva™ C SEri@S OVEIVIEW ...ttt e e e e e e e e e e et e e eanaeees 36
1.2 TM4C123AEEPM Microcontroller OVEIVIEW ............oiiiuiiiiiiii e 37
1.3 TM4C123AEEPM Microcontroller FEatUres ........co.uiiiiiiiiieii e 40
1.3.1  ARM CorteX-M4F ProCeSSOr COTE .......ccuuuuiiiiiiiiieieiiiie et e et e e e 40
1.3.2  ON-ChipP MEMOTY .. oeniii et e et e e e e et e e e e aeaas 42
1.3.3  Serial Communications Peripherals ...............cccooiiiiiiiiii e 44
1.3.4  System INtegration ........cooouuiiiiii e 47
1.3.5 Advanced Motion CONtrol ... e 52
(R G I Y o - 1 o Yo PP 55
1.3.7 JTAG and ARM Serial Wire DebuUg .......c.uoiiiiiii e 56
1.3.8 Packaging and TEMPErature ..........couiiiiii e e e e e e eaaes 57
14 TM4C123AEG6PM Microcontroller Hardware Details .............ooveviiiiiiiiiiiiiieee e, 57
1.5 ) PPN 57
1.6 Support INfOrmMation ... ... e 57
2 The CorteX-MA4F ProCeSSOr ........ccccciiuunnnnnnnnnnnnnnnnnnnmnnnennnem e s nnsne s s e s nnreenes 58
21 =] (oTe3 QI TF=To =1 o o S P 59
2.2 L 1YY TP 60
221 System-Level INTerface .........coooiiiiiiii e 60
2.2.2 Integrated Configurable DEDUQG ..........oiiiiiiiiii e 60
2.2.3  Trace Port Interface Unit (TPIU) .......cooiniii e e 61
2.2.4 Cortex-M4F System Component DetailS ..........couuiiiiiiiiiiiiiiiiieee e 61
23 Programming MOGE ........coouniiiiii i e 62
2.3.1  Processor Mode and Privilege Levels for Software Execution .............cccoooiiiiiiiiiiininnen. 62
A T | - Lo € T 63
2.3.3  REGISIEr MDD ooeiiiiiie e 63
2.3.4 Register DeSCHPUONS ...ccuiiii e 65
2.3.5 Exceptions and INTerrupts .......oooiiiiiiii 81
2.3.6  DaAtA Ty PO ettt e e e e e et aees 81
24 MEMOTY MOEI ... ettt eaaas 81
241 Memory Regions, Types and Attributes ... 84
2.4.2 Memory System Ordering of MemOry ACCESSES .....ccvuiiiinieiiiieiiie et e e e 84
2.4.3 Behavior of MEmMOIrY ACCESSES ....cccuuiiiiiieii e e ettt e e e e e e e e e e e e et e e eaaeee 84
2.4.4 Software Ordering of MEMOIrY ACCESSES ....uuieiiiuuieiiiiie et e e e et e e e et eeeeeannns 85
P T = 1 = 7= T Lo [T T PP 86
246 Data SOrage .. ooieeiiiiiiiii e 88
2.4.7  Synchronization Primitives ...........ooiiiiiiiii e 89
2.5 o= ) o] TN 1 (o T =Y 90
251  EXCEPLON STAIES .uuiiiiiiii i 91
P T = (o7=To (o] I Y/ o 1= S PP 91

April 10, 2013

Texas Instruments-Production Data



Table of Contents

253
254
255
256
257
2.6

2.6.1
2.6.2
2.6.3
2.6.4
2.7

2.71
2.7.2
2.8

3.1
3.1.1
3.1.2
3.1.3
3.14
3.1.5
3.2
3.3
3.4
3.5
3.6
3.7

4.1
4.2
4.3
431
432
433
434
4.4
4.5
451
452

5.1

5.2

5.2.1
5.2.2
5.2.3
5.2.4
525
5.2.6

EXCeption HAaNAIEIS ... e e 95
RV =T (o =1 o] = PR 95
o= o) [0 I o 4 [ 96
Interrupt Priority GrOUPING .....c..u i e e e e 97
Exception Entry and ReTUIN ........coiiiiii e 97
= 10 = o |1V 100
= LU Y/ o1 PPN 101
Fault Escalation and Hard Faults ... e, 101
Fault Status Registers and Fault Address Registers ............ccoooiiiiiiiiiiiiic e, 102
1o o3 (U o R PP 102
Power ManagemeENt ........coouniiiii i 103
Entering SIEEP MOUES ......covniiiiii e 103
Wake Up from SIEEP MOTE ......eeiiiiiice e 103
INSTrUCHION St SUMMAIY ..o e 104
(020) 4 1) G 1 1 0 oY g o] 4 L=1 -1 £ 111
Functional DeSCHPLON ......cunii e e 111
System TIMer (SYSTICK) ...oeeniiii e e e e 112
Nested Vectored Interrupt Controller (NVIC) ... 113
System Control BIOCK (SCB) .. .cuuuiiiiiiiieee e e e et 114
Memory Protection Unit (MPU) ... 114
Floating-Point Unit (FPU) .....oouiii e 119
T o153 (=Y 1 =T o PR 123
System Timer (SysTick) Register Descriptions ...........c.oiiiiiiiiiiiiiiii e 126
NVIC Register DESCHPHONS ......coouuiiiiiiii e 130
System Control Block (SCB) Register Descriptions ............cooviiiiiiiiiiiiiii e, 145
Memory Protection Unit (MPU) Register Descriptions ..........ccccooviiiiiiiiiiii i 174
Floating-Point Unit (FPU) Register Descriptions ...........cccoiviiiiiiiiiiiiiiicce e, 183
JTAG INterface ... 189
=] oTo3 Jq I TT=To - o P 190
SIgNal DESCIIPLION ..ot e 190
Functional DeSCHPON ......ouuii e e 191
JTAG INterface PiNs ... et e e 191
JTAG TAP CONLIOIIET ... e e e e e e e e e eeen 193
Shift REGISIEIS ... e e 193
Operational ConSIAerations ............iiiiiiiiiii e e e e e e 194
Initialization and Configuration ................ooiiiii i 196
Register DeSCPLIONS .. ... e e 197
Instruction Register (IR) ... oo e 197
Data REGISIEIS ...t e 199
System Control ... ————— 201
ST To g F= 1 =TT o] (o] o P 201
Functional DeSCHPON ......cui e 201
Device 1dentifiCation ............ooviiiiii e 201
=TS B @) o 202
Non-Maskable INterrupt ... e 207
01T =Y @0 o1 1 o PP 207
107 o T2 /Q 870 o1 o ] NN S 208
SYSIEM CONIIOl ... e 214

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

5.3 Initialization and Configuration ..............oooiiiiiiii e 219
54 E o153 (=1 1 =T o 219
5.5 System Control Register Descriptions ..........ooooiuiiiiiiii e 224
5.6 System Control Legacy Register Descriptions ...........c.oiiiiiiiiiiiiiiiiii e 398
6 System Exception Module ... e 459
6.1 Functional DeSCHPON ......ceiii e 459
6.2 =T o153 (=1 a1, =T o 459
6.3 Register DESCIIPHONS ....iiiiiiiieieiii e 459
7 Internal MEmMOIY ... s 467
71 ] oTet QI 1= Te | =1 o PSPPI 467
7.2 Functional DESCIPLON .....cceiiii e e e e e 468
A2 TS o N 468
A £ O ]V P 469
T.2.3  FIaSh IMEIMOIY ...ttt ettt e et e e e e enaans 471
T.24 EEPROM L.ttt a e 476
7.3 REGISIEI MAP ..t et 482
7.4 Flash Memory Register Descriptions (Flash Control Offset) .........c.cccoiviiiiiiiiiiiieee, 483
7.5 EEPROM Register Descriptions (EEPROM Offset) .........cooeiiviiiiiiiiiiiiie e, 501
7.6 Memory Register Descriptions (System Control Offset) ..........cccooveviiiiiiiiiiiie, 518
8 Micro Direct Memory Access (UDMA) ... 526
8.1 = o Yo S DT F=To | - 1 o ¢ 1 527
8.2 Functional DeSCHPLON ......oeeii e e 527
8.2.1  Channel ASSIGNMENTS ... o e e e e e e e aees 528
8.2.2  PIOMIEY et et aa s 529
8.2.3  AIDItratioNn SIzZE ...oeeeiieee e 529
8.2.4  REQUESTE TYPES oruiiiiieiiii ittt ettt et e et e e e e e e e et e e e e e e e et e et e e e e e e et 529
8.2.5 Channel Configuration .............oiiiiiiiiiii e 530
8.2.6  TranSTEr MOUES .......uiiiiiiiiiee ettt e e e e e et e e e et e e e e et e e e e aaa s 532
8.2.7 Transfer Size and INCrement ... ... e 540
8.2.8 Peripheral INterface ........coooniiiii e 540
8.2.9  Software ReqUEST ... 540
oI L [ (=Y 4 U] o) £S3R= 1 Lo Ny o) = 541
8.3 Initialization and Configuration ...............ooi i 541
8.3.1  Module INItIaliZation ............oii e 541
8.3.2 Configuring a Memory-to-Memory Transfer ............oiviiiiii e 542
8.3.3 Configuring a Peripheral for Simple Transmit .............ooooiiiiiii e, 543
8.3.4 Configuring a Peripheral for Ping-Pong Receive ...........cccoooiiiiiiiiiii e, 545
8.3.5 Configuring Channel ASSIGNMENTS ..........oiiiiiiiiiii e e 547
84 Lo 1] (=T a1 = o 547
8.5 MDMA Channel Control StruCtUre ............ooiiiiiiii e 549
8.6 MDMA Register DeSCrPIONS ... .oouiiiiieii e e e e 556
9 General-Purpose Input/Outputs (GPIOS) ......ccooiiiiiiiiiiiiirrrrcrrrcrcccr e 590
9.1 ST (o =TI =T To1 ] o o o PP 590
9.2 Functional DeSCHPLION ......ccuiiiii e 592
9.2.1  Data Control ... e e 594
9.2.2  INterrupt CONMIOL ... e e e enaans 595
1S I T 1Y o o L= @0 o 4 o) S 596
April 10, 2013 5

Texas Instruments-Production Data



Table of Contents

9.24
9.25
9.2.6
9.3
9.4
9.5

10
10.1
10.2
10.3
10.3.1
10.3.2
10.3.3
10.3.4
10.3.5
10.3.6
10.3.7
10.4
10.4.1
10.4.2
10.4.3
10.4.4
10.4.5
10.5
10.6

1"
11.1
1.2
11.2.1
11.3
11.4
11.5

12
12.1
12.2
12.3
12.31
12.3.2
12.3.3
12.3.4
12.35
12.3.6
12.3.7
12.4
12.41
12.4.2
12.5
12.6

(070)2710011 8070 ] 1 11 NP 597
T I 0o 01 £ o P 597
L 1Y 1 1= 1 4 [ o S 597
Initialization and Configuration ............ ..o 597
=T o153 (=1 g 1, =T o 599
Register DeSCriPtiONS ....couiiiii e 601
General-Purpose TIMErsS ........ccccciciicciiicrnccssssssssss s ssssssssssssssnssssssnnnnns 644
=] oTo3 Jq I TT-To - o P 645
SIgNal DESCIIPLION ..ot e e 646
Functional DeSCHPON ......cuuii e 647
GPTM Reset CONItIONS ... oo e e e e 648
B L2 =T 1Y, (o o L= 649
Walit-fOr-TrgQer MOGE ... et e e 658
Synchronizing GP Timer BIOCKS ........oiiiiiiii e 659
1Y PN @ oT=T = o] o PSPPIt 659
Accessing Concatenated 16/32-Bit GPTM Register Values .............cccooveviiiiiieiiiiinnenennnnn. 660
Accessing Concatenated 32/64-Bit Wide GPTM Register Values ............ccccooooiiiiiiinnnnnn. 660
Initialization and Configuration ............ ..o 662
One-Shot/Periodic TIMer MO .........ooouuiiiiiie e eees 662
Real-Time Clock (RTC) MOAE ......ouiiiiiieiiici et e e e e e e e 663
INpuUt EAGE-CoUNE IMOAE ......ooiiiiiii e 663
Input Edge Timing MOE ... .cuiiiiii e e e e e 664
PWWIM MOGE ..ttt ettt e e e et ettt e e e e e e e eeeteta e e e e eeeeeennnnns 664
REGISIEI MAP ..t et e 665
Register DESCIIPHONS .....ciiiiiiei e 666
Watchdog TIMErS ... 714
=] oYt Q1= Te | =T o USSP 715
Functional DeSCIIPHION ........iiiiii i e et e e eeeas 715
Register ACCESS TiMING ..oivuniiiii it e e e e e e et e e et e e et e e et e e e et eaannaees 716
Initialization and Configuration ................ooiiiii i 716
o153 (=Y 1Y =T o P 716
Register DeSCPIONS ... e e 717
Analog-to-Digital Converter (ADC) ........ccccoeriirriinrirnnnnnnnnnnnnnnnnnnnnnneenneennnen e nnnenn 739
=] (oTe3 QI I T=To =1 o PP 740
ST To g F= 1 =TT o] (o] o P 741
Functional DeSCHPON ... ..ceiiiee e e e 742
SAMPIE SEQUENCEIS ....eeieiiiiii ettt e et e e et e e e et e e e e aaaas 742
MOAUIE CONEION ... e e et e e e e e s 743
Hardware Sample Averaging CirCUit ............ooiiiuiiiiii i 746
ANalog-to-Digital CONVEIET .........i i e et eeaaas 747
Differential Sampling .......oooeii e 750
Internal TeMPErature SENSOT ... ... e e e eens 752
Digital Comparator Uit ..........oouuiii e 753
Initialization and Configuration .............ooooiiiiii e 757
Module INIGIAIZATION .........iiei e 757
Sample Sequencer Configuration .............ccuiiiiiiiiii i 758
=T o153 (=1 1 =T o 758
Register DESCIIPHONS ... it 760

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

13 Universal Asynchronous Receivers/Transmitters (UARTS) ......cccccooniiinnnnnnnnn 833
13.1 BIOCK DIAQIram ... i 834
13.2  SiIgNal DESCIIPLION ....uieiiii ettt e et e e e e eaaans 834
13.3  Functional DeSCIIPLION .......coeuiiiieii e 835
13.3.1 TranSMIt/RECEIVE LOGIC ...cvvuiiiiiieii e e e e e e e eaaas 835
13.3.2 Baud-Rate GEeNEration ...........ooeuiiiiiiiiii et 836
13.3.3 Data TranSMUSSION ......ccuiiiiiiei et e e et e e e e e e e eeaaas 837
13.3.4  Serial IR (SIR) ..ttt e e et ettt e e e e e anan e e aaaeeeae 837
G TR T 1T B 4 <o [ T TW o o Yo o (USSR 838
13.3.6 Modem Handshake SUPPOIT ... e e 839
13.3.7 9-Bit UART MOUE ...ttt e e e 840
13.3.8 FIFO OPEIatioN ....couniiiiiiii e et e e e e e e e e e eeaa e 840
R TRC TR I [ 0] (=Y 4 U o) TP 840
13.3.10 Loopback OPeration ...........ooouiiiiiiii i et e e e ea e 841
G TR Ty B B 1Y N @ o = = 1T o 842
13.4  Initialization and Configuration ... 842
G TR T =T 15 (=1 g 1 =1 o 843
13.6  Register DeSCrIPLIONS .....oouiiiiii e 845
14 Synchronous Serial Interface (SSI) ... 892
14.1 =] oTo3 Jq I TT=To | - o P 893
14.2  Signal DESCHIPLON ...ouiiit e e e e e e e 893
14.3  Functional DeSCHPLiON ......couniiiie e 894
14.3.1 Bit Rate Generation ... e 894
L B | @ @ o= - o o 895
L R T (01 (=14 U o] £ PP 895
14.3.4 Frame FOIMMALS ......uuiiiiiiiiiiiiii ettt e e e e e e e e e e e e eeenns 896
14.3.5 DIMA OPEIatioN .....ovuiiiiiei et e 903
14.4  Initialization and Configuration ...............oiiiiiiiii i 904
(3 T = To 153 (=Y g 1V =T o 905
14.6  Register DeSCrPLIONS .....oouuiiiiiii e et 906
15 Inter-Integrated Circuit (I2C) INterface ...........ccoceeveeeceeercrcreneseeeeeeeeseseeesesseeees 935
15.1 =] oTe3 QI F=To -1 o o P 936
15.2  SigNal DESCIIPLION .....iiiii ettt e e e e eaaans 936
15.3  Functional DeSCrPLION .......coeuuiiiii e 937
15.3.1 12C BUS FUNGHONAI OVEIVIEW .......oveeeieieeeeeeeee e 937
15.3.2 Available Speed MOUES .........iiiiiiiii e 942
ETR C T (01 (=14 B o] £ PR 944
15.3.4 Loopback OPEration ...........ciiiuiiiiiii et e e e e e e e e e e e 945
15.3.5 Command Sequence FIow Charts .............ccooiiiiiiiiii e, 945
15.4  Initialization and Configuration ... 953
15.5  ReGISIEr IMAD ..o e e 955
15.6  Register Descriptions (I2C MaSter) ............c.coeoueeueieee e, 956
15.7  Register Descriptions (I2C SIAVE) ..........cc.eiueieeeee oo, 973
15.8  Register Descriptions (I°C Status and COntrol) ..............cccccvoeeeiieeieeeeeeeeeeeee e 983
16 Controller Area Network (CAN) Module ........oooeemeeeemmeemmemmeemeeereeeeseseesesssssssseeen 986
16.1 =] o Yo S DT F=To | = 1 o 4 1S 987
16.2  Signal DESCHIPLON ...ouiiiitiii e e e e 987
April 10, 2013 7

Texas Instruments-Production Data



Table of Contents

16.3  Functional DeSCrPtioN ......couniiiii e 988
16.3.1  INIIAlIZALION ... e e e 989
ST 32 © o T = 1 o TN 989
16.3.3 Transmitting Message ODJECES .........iiiiiiiiiii e 990
16.3.4 Configuring a Transmit Message ODJECE ........c.uiiiiiiiiii e 991
16.3.5 Updating a Transmit Message ODbjJect ............coouiiiiiiiiiii e, 992
16.3.6 Accepting Received Message ODJECLS ...........iiiiiiiiiiiiiiiie e 992
16.3.7 Receiving @ Data Frame ..o 993
16.3.8 Receiving a Remote Frame ... e 993
16.3.9 Receive/Transmit PriOrity .........ooooiiii e 994
16.3.10 Configuring a Receive Message ObJECE .........covuiiiiiiiiii e 994
16.3.11 Handling of Received Message ODbjJectS ...........ccoouiiiiiiiiiiiiiii e, 995
16.3.12 Handling Of INTEITUPES ...enniiiii e e 997
O T B R =T (o T [T 998
16.3.14 Bit Timing Configuration Error Considerations ... 1000
16.3.15 Bit Time and Bit RAte ..........uuuiiiiiei e e e eeeeees 1000
16.3.16 Calculating the Bit Timing Parameters ............cooiiiiiiiii i 1002
16.4  ReGISIEr MaAD ouiiiiiii e 1005
16.5  CAN RegisSter DESCHPLONS .....uuuiiiiiiiiiei et e e e e e e e e e eenens 1006
17 ANAlog COMPArators ........ccciiiiiiiiiiiiieer s 1037
17.1 =] [o o QD IT=To | - o 4 1 1038
7S 1o g T T I B =T Yo7 o i o o S 1038
17.3  Functional DeSCrIPION ... e e e 1039
17.3.1 Internal Reference Programming ..........coouuuiiiiiiiiioiiiii et 1040
17.4  Initialization and Configuration .................oi i 1042
L S T =T 15 (=Y a1V = o 1042
17.6  Register DeSCriPIONS .....c..iiiiiiie e e e 1043
18 Pulse Width Modulator (PWM) ... 1052
18.1 =] oTo3 1q I 1= To | = o 1053
18.2  Signal DESCHIPLON ....iitiiii et 1054
18.3  Functional DeSCrIPiON ......cuniieiiii e 1056
S T T ATV T 0= PSRRI 1056
18.3.2 PWM COMPArators ......coouiiiiiiiiiii ettt e et e e e e e e e e e e e e ea e eennaeees 1056
18.3.3 PWM Signal GeNErator ........oiiiiiiiieiii e e 1057
18.3.4 Dead-Band Generator ............cooiiiiiiiiiiic e 1058
18.3.5 Interrupt/ADC-Trigger SEIECIOT .......couiii i 1059
18.3.6  Synchronization Methods ..........cooiiiiiiiiiiiii e 1059
18.3.7 Fault ConditiONS ... et ea e 1060
18.3.8 Output CoNntrol BIOCK .......cceniiiiee e 1061
18.4  Initialization and Configuration .................i i 1061
RS TR T o= To 15 (=Y a1V = o 1062
18.6  Register DeSCriPIONS .....c..iieiii e e 1065
19 Quadrature Encoder Interface (QEI) .......cccceriiiiimiinncieree e 1130
19.1 BIOCK DI@Qram ... 1130
19.2  Signal DESCHIPLON ...t e 1132
19.3  Functional DeSCrIPiON ......cuniieii e 1133
19.4  Initialization and Configuration .................iiiiiiiii i 1135
195 ReGISIEr MaD ..o e 1135
8 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

19.6  Register DeSCHPHONS ... e 1136
20 a0 T T Ve T - T SR 1153
21 Signal TabIes ...ttt —————— 1154
211 Signals by Pin NUMDET .......ccouii e e e e 1155
21.2  Signals by Signal Name ........ccoouiiiiiii e 1162
21.3  Signals by Function, EXcept for GPIO ..........coooiiiiiiiiiiiie e 1169
21.4  GPIO Pins and Alternate FUNCHONS ... ..o 1175
21.5 Possible Pin Assignments for Alternate Functions .............cccoooiiiiiiiiii 1177
21.6  Connections for Unused SigNals ..........cooiiiiiiiiiiiiii e e 1181
22 Electrical CharacteristiCs ... 1182
221 Operating CharacteriStiCs ............ioiiiiiiiiiii e e 1182
222 Maximum RatiNgS ......ooiiiiiiiii e 1183
22.3 Recommended Operating ConditioNS ...........ooiiiiiiiiiiiiie e 1184
224 L0oad CONAIIONS ....cciiiiiiiiiiie ettt e et 1186
225  JTAG and BOUNAAry SCAN ......cccuuiiiiiiiiiieeeiie e e e e e e e et eeeeaaa s 1187
226  Power and Brown-Out ... e 1189
22.8.1 VDDA LEVEIS ...eiuiiiieeeeiiee ettt e et e e e e e e e aaaa e e e e aeeeanaa 1189
22.8.2 VDD LEVEIS ...ttt e e e aan e ee e 1190
22.6.3 VDDEC LEVEIS ....euiiieeiiiieiit ettt 1191
22.6.4 VDD GIECNES ..vuuiiiieeiieieeit et 1192
22.6.5 VDD Droop RESPONSE ...couiiuiiiiiiiiie et e e e e e et e e e eans 1192
22,7 RS ettt e e e e et aa e aaaaaaae 1194
22.8  On-Chip Low Drop-Out (LDO) ReguIator .............iiiiiiiiiiiiiiee e 1196
228 T O (o o1 < T 1197
22.9.1 PLL SPECIfICAtIONS ....ouuiiiiiiii e 1197
22.9.2 PIOSC SPECIfiCAtiONS ......civiieiiiieiii e 1198
22.9.3 Low-Frequency Internal Oscillator (LFIOSC) Specifications ............ccccceeviiiiiiiiiiiiiinnen, 1198
22.9.4 Main Oscillator Specifications ...........coouiiii i 1198
22.9.5 System Clock Specification with ADC Operation ............ccovieiiiiiiiiiiii e, 1201
22,10 SIEEP MOAES ....ooniiiiiiiiie ettt aa s 1202
2211 Flash Memory and EEPROM ........coouiiiiiiii e e e e et eeanae e 1204
22.12  Input/Output Pin CharacteristiCs ............oiiiiiiiiiiiii e 1205
22.12.1 GPIO Module CharacteriStiCs ..........cceuuuiieiiiiiieeiiie et e e e e e 1205
22.12.2 Types of 1/0O Pins and ESD Protection ............cc.uiiiiiiiiiiiiiiieei e 1205
22.13 Analog-to-Digital Converter (ADC) ........oi oo 1209
22.14 Synchronous Serial Interface (SSI) .......ooooiiiiiii 1212
22.15 Inter-Integrated Circuit (I2C) INEIFACE ..........eoueeeeeeeee e 1214
P L R Y o= oo [ @7e] 0] oY= =1 (o] LA PPN 1215
2217  CUurrent CoNSUMIPLION .. ..uuiii e e e e e e e e e e e et e e eaneeeeen 1217
22.17.1 Current CoNSUMIPLION .......iii e e e et e e e eees 1217
A Package Information ..., 1219
A1 Orderable DEVICES ........oouuiiiiiiie e 1219
A2 Part Markings .....coooieiiiiii e 1219
A3 Packaging Diagram .......c..oiouiii et e ean e 1219
April 10, 2013 9

Texas Instruments-Production Data



Table of Contents

List of Figures

Figure 1-1.
Figure 1-2.
Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.
Figure 3-1.
Figure 3-2.
Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.
Figure 5-1.
Figure 5-2.
Figure 5-3.
Figure 5-4.
Figure 5-5.
Figure 5-6.
Figure 7-1.
Figure 7-2.
Figure 8-1.
Figure 8-2.
Figure 8-3.
Figure 8-4.
Figure 8-5.
Figure 8-6.
Figure 9-1.
Figure 9-2.
Figure 9-3.
Figure 9-4.

Figure 10-1.
Figure 10-2.
Figure 10-3.
Figure 10-4.
Figure 10-5.
Figure 10-6.
Figure 10-7.
Figure 10-8.
Figure 10-9.
Figure 11-1.
Figure 12-1.
Figure 12-2.

Tiva™ TM4C123X BIOCK DIagram ...........ccoiiiuieeeeecieeee e 37
Tiva TM4C123AE6PM Microcontroller High-Level Block Diagram .............ccc...ccee. 39
CPU BIOCK DIaQram ........oiieiiieeiei ettt e e 60
TPIU BIOCK DiI@Qram ......ccoeiiiieiiiiii ettt 61
Cortex-M4F Register Set .......oovuiiiiiiii e 64
(2T e = ¥= T o [N 1Y/ =T o] o] T [P 88
DY = ] (o] =T [ YR 89
RV =] (o A = 1 )[R 96
Exception Stack Frame ... 99
SRD USE EXaMPIE ..o 117
FPU RegiISter BanK ......cccouiiiiiiiiii e e e e e e e 120
JTAG Module BIock Diagram ...........c.eeiiiiiiiiiieie e 190
Test Access Port State Machine ..............ooiviiiiiiiiii e 193
IDCODE Register FOrmat ..........ooiiiiii e 199
BYPASS Register FOrmat .......cooouiiiiiii e 199
Boundary Scan Register FOrmat ...........ooiiiiiiiiii e 200
Basic RST CONfIGUIAtION .........oeiiiiiiiiiiie e ettt e e et e e e e e e e e e e e e eans 204
External Circuitry to Extend Power-On Reset ...........cooeiiiiiiiiiiiieiieeeee 204
Reset Circuit Controlled by SWitch .........cooiiiiiii e, 205
Power ArChiteCtUre ... e 208
1Y/ F= T O o Yo G I (== S 210
Module ClOCK SEIECLON .....ceeiiii e e e 217
Internal Memory BIock Diagram ............oveiiiiiiiie e 467
EEPROM BIOCK DiIiagram .........coiuuiiiiieii e e et 468
HUDMA BIOCK DIagram .......oeueiiii et e e e e e e 527
Example of Ping-Pong UDMA Transaction ............ccooeviiiiiiiiiiiiiiii e 533
Memory Scatter-Gather, Setup and Configuration ...............ccooiiiiiiiiii 535
Memory Scatter-Gather, UDMA Copy SEqUENCE ........cccevuiiiiiiiiiieiiiiiieeeeiie e 536
Peripheral Scatter-Gather, Setup and Configuration ................ccoooiiiiiiiiiii e 538
Peripheral Scatter-Gather, UDMA Copy SEqUENCE ...........coeevviiiiiiieiiieeiiieeeeeeei 539
Digital 1/O Pads .....ouuiiiiiiiii e 593
Analog/Digital I/O Pads ........couuuiiiiiiiiieei e 594
GPIODATA Write EXampPIe ..coeiiiiei e 595
GPIODATA Read EXampIe .....ooooiiiii e 595
GPTM Module BIOCK Diagram ..........cccouuiiiiiiiiiii i e e 645
Reading the RTC ValUE ........iiiiii e 652
Input Edge-Count Mode Example, Counting DOWN ..........ccccuiiiiiiiiinieiiiiieeeeiiieeees 654
16-Bit Input Edge-Time Mode Example ..........coouiiiiiiiiii e, 655
16-Bit PWM Mode EXample ........coooiiii e 657
CCP Output, GRTMTNMATCHR > GPTMTNILR ..o 657
CCP Output, GRTMTNMATCHR = GPTMTNILR ..o 658
CCP Output, GPTMTnILR > GPTMTNMATCHR ..ot 658
Timer DaiSY CRain ... .cooiiiiiiiiii et e e et e e e et e e e e et e eeees 659
WDT Module BIOCK Diagram ..........ooeeuiiiiiieie e e e 715
Implementation of TWo ADC BIOCKS .....c.oiiiiiiiiie e 740
ADC Module BIOCK Diagram ........couuiiiiiiiiaieii e e 741

10

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Figure 12-3. ADC Sample PhaSEs .......c.uiiiiiiiiiieiiii et e e 744
Figure 12-4. Doubling the ADC Sample Rate .........ccoouuiiiiiiiiiiii e 745
Figure 12-5.  Skewed SampPling .......ccoouiiiiiii e 745
Figure 12-6. Sample Averaging EXample ..o 747
Figure 12-7. ADC Input Equivalency Diagram ...........cooiuiiiiiiiiii e 748
Figure 12-8. ADC Voltage REfEIrENCE ..........oiiiiiiiiiiie e 749
Figure 12-9. ADC Conversion RESUIL .........ccoiuiiiiiiiii e 750
Figure 12-10. Differential Voltage Representation ... 752
Figure 12-11. Internal Temperature Sensor Characteristic .............ccooviiiiiiiiiiii e 753
Figure 12-12. Low-Band Operation (CIC=0x0 and/or CTC=0X0) .........eeteeruurereiiiieeeeiiiieeeeiieeeeens 755
Figure 12-13. Mid-Band Operation (CIC=0x1 and/or CTC=0X1) ......ccuieerriiiriiieiieeei e e 756
Figure 12-14. High-Band Operation (CIC=0x3 and/or CTC=0X3) ........cc.cceeetuitiiriieiiieiiiieeeieeeias 757
Figure 13-1. UART Module BIOCK Diagram ...........ooieuiiiuiiiiieei e 834
Figure 13-2.  UART Character Frame .........coooiiiiiiiiiii e 836
Figure 13-3.  IrDA Data Modulation .............uuiiiiiiiiii e 838
Figure 14-1.  SSI Module BIOCK DIiagram .........coouuuiiiiiiiiieiii e 893
Figure 14-2. Tl Synchronous Serial Frame Format (Single Transfer) ..........c.cccoevviiiiiiiiiieneennnn, 897
Figure 14-3. Tl Synchronous Serial Frame Format (Continuous Transfer) ...............ccc.ccoeeeenni.. 897
Figure 14-4. Freescale SPI Format (Single Transfer) with SPO=0 and SPH=0 .......................... 898
Figure 14-5. Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0 .................. 898
Figure 14-6. Freescale SPI Frame Format with SPO=0 and SPH=1 ..........ccc..oiiiiiiiinn, 899
Figure 14-7. Freescale SPI Frame Format (Single Transfer) with SPO=1 and SPH=0 ............... 900
Figure 14-8. Freescale SPI Frame Format (Continuous Transfer) with SPO=1 and SPH=0 ........ 900
Figure 14-9. Freescale SPI Frame Format with SPO=1and SPH=1 ..............cc..ciiiiiiiiiinnnn. 901
Figure 14-10. MICROWIRE Frame Format (Single Frame) ...........cccooviiiiiiiiiiiiiei e, 902
Figure 14-11. MICROWIRE Frame Format (Continuous Transfer) .........ccccooooieiiiiiiiiiiiiiiiinneees 903
Figure 14-12. MICROWIRE Frame Format, SSIFss Input Setup and Hold Requirements ............ 903
Figure 15-1.  12C BIOCK DIAQIAM .......cue e, 936
Figure 15-2.  12C Bus CONfIQUIAtION ............cooiieeeeieeeeee oo, 937
Figure 15-3. START and STOP CONItiONS ......ccouuuiiiiiiiiiieii e 938
Figure 15-4. Complete Data Transfer with @ 7-Bit AdAress ............oooeuiiiiiiiiiiii e, 938
Figure 15-5. RIS Bitin FirSt Byte ....ccouuiiiiiii e 939
Figure 15-6. Data Validity During Bit Transfer on the 12C BUS ...........cccooueioeeeeeeeeeeeeeeeeeee e 939
Figure 15-7. High-Speed Data Format .............oooiiiiiiiii e 944
Figure 15-8. Master Single TRANSMIT .....ouniiiiiii e e 946
Figure 15-9. Master Single RECEIVE ..........oi i 947
Figure 15-10. Master TRANSMIT of Multiple Data Bytes ...........coouviiiiiiiiiiiiiiie e 948
Figure 15-11. Master RECEIVE of Multiple Data Bytes ............cooiiiiiiiiiiii e 949
Figure 15-12. Master RECEIVE with Repeated START after Master TRANSMIT ...........cccc.occe. 950
Figure 15-13. Master TRANSMIT with Repeated START after Master RECEIVE ........................ 951
Figure 15-14. Standard High Speed Mode Master Transmit ............cccocoviiiiiiiiiiiiei e 952
Figure 15-15. Slave Command SEQUENCE .........ccoeuuuiiiiiiiiieeiie e ee e e e et e e e et eeeeaa e eeees 953
Figure 16-1. CAN Controller BIOCK Diagram .............cuuuiieiiiiiieiiiiieeeeiie e e e e e e eananns 987
Figure 16-2. CAN Data/Remote Frame ... 988
Figure 16-3. Message Objects in @ FIFO Buffer ... 997
Figure 16-4. CAN Bit TiME .oeiuiiiiiiii e e e et e e s e e e e e e e ettt e e e e e e e eeeannnnnnas 1001
Figure 17-1. Analog Comparator Module Block Diagram .............cccoeeuiiiiiiiiiiiieeeeece e, 1038
Figure 17-2.  Structure of Comparator Unit ..........coooiiiiiiiiiiii e 1039
April 10, 2013 11

Texas Instruments-Production Data



Table of Contents

Figure 17-3.
Figure 18-1.
Figure 18-2.
Figure 18-3.
Figure 18-4.
Figure 18-5.
Figure 18-6.
Figure 19-1.
Figure 19-2.
Figure 19-3.
Figure 20-1.
Figure 22-1.
Figure 22-2.
Figure 22-3.
Figure 22-4.
Figure 22-5.
Figure 22-6.
Figure 22-7.
Figure 22-8.
Figure 22-9.

Figure 22-10.
Figure 22-11.
Figure 22-12.
Figure 22-13.
Figure 22-14.
Figure 22-15.
Figure 22-16.
Figure 22-17.
Figure 22-18.

Figure 22-19.
Figure 22-20.
Figure 22-21.

Figure A-1.

Comparator Internal Reference Structure ..............ccooooiiiiiiiiiiii i 1040
PWM Module Diagram ..........ooouiiieee e e e e eeans 1054
PWM Generator BIOCK Diagram ...........coooiuiiiiiiiieec e 1054
PWM Count-DowWn MOAE .......couiiieiiiiieei e 1057
PWM Count-Up/DOWn MOGE ........uiiiiiiiii i e e e e eaa e 1057
PWM Generation Example In Count-Up/Down Mode ..............cccocoviiiiiiiiiiiineinnn, 1058
PWM Dead-Band GEeNerator ..............iviiiiiiiiiiiie e 1058
(O] I 1 (o Ter QB =T T = USSR 1131
QEI INput SigNal LOGIC ....ceeeiiieii e 1132
Quadrature Encoder and Velocity Predivider Operation .............cccocoviiiiiiniiiinnnnn. 1134
64-Pin LQFP Package Pin Diagram ............cooiiiiiiiiiiieiiie e 1153
oY= To J @70 T3 T 11 i o] o - TP 1186
JTAG Test Clock INput TiMiING ....covunieiiiiiiee e 1187
JTAG Test Access Port (TAP) TimMing .......oveeeeuiiiiiiiieiei e 1188
Power Assertions versus VDDA Levels ..o 1190
Power and Brown-Out Assertions versus VDD Levels ...........cccccoiviiiiiiiiiiiinnne, 1191
POK @ssertion VS VDD ... .ccouuiiiiiiiii et eai e e e 1192
POR-BORO0-BOR1 VDD Glitch RESPONSE .......ccvviiiiiiiiiiieecceeee e 1192
POR-BORO0-BOR1 VDD Droop RESPONSE .......cevnieiiiieiiiieeiieeeeeeee e 1193
Digital Power-On Reset TIMING ......coouuiiiiiiiii e 1194
Brown-Out Reset TimiNg .......cooouuuiiiiiie e 1194
External Reset Timing (RST) ..coouiiiiiiiiiie ettt 1195
Software Reset TiMING ......oiiiiiii e 1195
Watchdog Reset TImiNg .....ccooiiniiiii e 1195
MOSC Failure Reset TimMing .......cooeiiiiiiiiiiiii e 1195
ESD Protection on Fail-Safe Pins ... 1206
ESD Protection on Non-Fail-Safe PiNs ..o 1207
ADC Input Equivalency Diagram ............coouoiiiiiiiiiiei e 1211
SSI Timing for TI Frame Format (FRF=01), Single Transfer Timing

MEASUIEMENT ...t e et e e et e e e e ta s 1212
SSI Timing for MICROWIRE Frame Format (FRF=10), Single Transfer ............... 1213
SSI Timing for SPI Frame Format (FRF=00), with SPH=1 ..........ccccoooiiiiiii. 1213
I2C THMNG ettt 1214
Key to Part NUMDEIS ... e 1219

12

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

List of Tables

Table 1. Documentation CONVENLIONS .........ccoiiiiiiiiiie e 34
Table 1-1. TM4C123AEGPM Microcontroller Features ...........coouuviiiiiiiiiiiiiiiii e 37
Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use ............cccccoeeveiiiens 63
Table 2-2. Processor RegiSter Map ..........iiieiiiiiii e 64
Table 2-3. PSR Register Combinations .............iiiiiiiiiiiii e 70
Table 2-4. Y=Y 0 L] Y 1Y =T o SRR 81
Table 2-5. Memory ACCESS BENAVION ........iieiiiii e 84
Table 2-6. SRAM Memory Bit-Banding REgQIONS ...........cociviiiiiiiiiiie e 86
Table 2-7. Peripheral Memory Bit-Banding RegiONS .........cc.oiiiiiiiiiiiii e 87
Table 2-8. o=t o) (o] TN Y o= U 92
Table 2-9. L] (=T 1 € 93
Table 2-10.  Exception Return BEhavior ............coooiuiiiiiiii e 100
Table 2-11.  FAUIS oo et 101
Table 2-12.  Fault Status and Fault Address Registers ...........ccooeeiiiiiiiiiiiii i 102
Table 2-13.  Cortex-M4F Instruction SUMMArY ..........coiiiiiiiiiiiii e 104
Table 3-1. Core Peripheral Register REGIONS ........oooiiiiiiiiiii e 111
Table 3-2. Memory AHribULES SUMMAIY .....oooiiii e 115
Table 3-3. TEX, S, C, and B Bit Field ENCoding .......coovuiiiiiiiiee e 117
Table 3-4. Cache Policy for Memory Attribute Encoding ..........cooiviiiiiiiiii e 118
Table 3-5. AP Bit Field ENCOAING . .couniieiiiiee e 118
Table 3-6. Memory Region Attributes for Tiva™ C Series Microcontrollers ............cc.ccoceviees 119
Table 3-7. QNaN and SNaN Handling ..........ccouuiiiiiii e 122
Table 3-8. Peripherals Register Map .......ooou i 123
Table 3-9. Interrupt Priority LEVEIS ... 153
Table 3-10.  Example SIZE Field ValIUES ...........ooviiiiiiii e 181
Table 4-1. JTAG_SWD_SWO Signals (B4LQFP) .....ccoiiiiiiiiiiiiieeeieieee e 190
Table 4-2. JTAG Port Pins State after Power-On Reset or RST assertion ...................ccc........ 191
Table 4-3. JTAG Instruction Register COmmands ..........c...oviiiiiiiiiiiiiii e 197
Table 5-1. System Control & Clocks Signals (B4LQFP) ........oiiiiiiiiiii e 201
Table 5-2. RESEE SOUMCES ... e e e e e eanes 202
Table 5-3. (@1 ToTo /RS To 10| oX TN @ o] 1 o] o 1= T 209
Table 5-4. Possible System Clock Frequencies Using the SYSDIV Field ..................cocoonnl 211
Table 5-5. Examples of Possible System Clock Frequencies Using the SYSDIV2 Field .......... 212
Table 5-6. Examples of Possible System Clock Frequencies with DIV400=1 ......................... 212
Table 5-7. System Control Register Map ......cooouuiiiiiii e 219
Table 5-8. RCC2 Fields that Override RCC Fields ........ccouiiiiiiiiii e 246
Table 6-1. System Exception Register Map ..........coouuiiiiiiiiiiiice e 459
Table 7-1. Flash Memory Protection Policy Combinations ...............cccociiiiiiiiiiiiiiccceeeen, 472
Table 7-2. User-Programmable Flash Memory Resident Registers ............ccoooiiiiiiiinnn. 476
Table 7-3. Flash Register Map ... 482
Table 8-1. MDMA Channel ASSIGNMENTS ........uiiiiiii e 528
Table 8-2. Request TYPe SUPPOTT ... e 530
Table 8-3. Control Structure Memory Map .......ooiiiiiii e 531
Table 8-4. Channel Control STrUCIUE ...........ouuuuiiiiii e 531
Table 8-5. MDMA Read Example: 8-Bit Peripheral .........c...covviiiiiii e, 540
Table 8-6. HDMA Interrupt ASSIGNMENTS ... e 541
April 10, 2013 13

Texas Instruments-Production Data



Table of Contents

Table 8-7.
Table 8-8.
Table 8-9.
Table 8-10.
Table 8-11.
Table 8-12.

Table 8-13.
Table 9-1.
Table 9-2.
Table 9-3.
Table 9-4.
Table 9-5.
Table 9-6.
Table 9-7.
Table 9-8.
Table 9-9.
Table 9-10.
Table 9-11.
Table 10-1.
Table 10-2.
Table 10-3.
Table 10-4.
Table 10-5.
Table 10-6.
Table 10-7.
Table 10-8.
Table 10-9.
Table 10-10.
Table 10-11.
Table 10-12.
Table 11-1.
Table 12-1.
Table 12-2.
Table 12-3.
Table 12-4.
Table 13-1.
Table 13-2.
Table 13-3.
Table 14-1.
Table 14-2.
Table 15-1.
Table 15-2.
Table 15-3.
Table 15-4.
Table 15-5.
Table 16-1.
Table 16-2.

Channel Control Structure Offsets for Channel 30 ............ccccooiiiiiiiiiiiiie s 542
Channel Control Word Configuration for Memory Transfer Example ...................... 542
Channel Control Structure Offsets for Channel 7 ..o 543
Channel Control Word Configuration for Peripheral Transmit Example .................. 544
Primary and Alternate Channel Control Structure Offsets for Channel 8 ................. 545
Channel Control Word Configuration for Peripheral Ping-Pong Receive

EXAMIPIE ..o 546
HDMA ReQIStEr IMAD . .eeiiiiiieiie et 548
GPIO Pins With Non-Zero Reset Values ... 591
GPIO Pins and Alternate Functions (64LQFP) ........ccoouiiiiiii e 591
GPIO Pad Configuration EXamples ...........c.uoiiiiiiiiiiiiii e 598
GPIO Interrupt Configuration EXample ...........cccoooviiiiiiiiii e 599
GPIO Pins With Non-Zero Reset Values .............ooeiiiiiiiiiiiiiiiieii e 600
(€T (@ I =Y 1) (= /- T o R 600
GPIO Pins With Non-Zero Reset Values ..o 611
GPIO Pins With Non-Zero Reset Values ...........cooiviiiiiiiiiiiee e 617
GPIO Pins With Non-Zero Reset Values .........cocouviiiiiiiiiiiiii e 619
GPIO Pins With Non-Zero Reset Values ............ccooiiiiiiiiiiiiiiiiicii e 622
GPIO Pins With Non-Zero Reset Values .............cooeviiiiiiiiiiiiiieiii e 628
F =11 o LN O @ T o1 P 646
General-Purpose Timers Signals (64LQFP) .........iiiiiiiiiiii e 646
General-Purpose Timer Capabilities ..........ooviiiiiiii e 648
Counter Values When the Timer is Enabled in Periodic or One-Shot Modes .......... 649
16-Bit Timer With Prescaler Configurations ...............ccooiiiiiiiiiiiii e 650
32-Bit Timer (configured in 32/64-bit mode) With Prescaler Configurations ............ 651
Counter Values When the Timer is Enabled in RTC Mode ..........cccooeviiiiiieiiiinnens 651
Counter Values When the Timer is Enabled in Input Edge-Count Mode ................. 653
Counter Values When the Timer is Enabled in Input Event-Count Mode ................ 654
Counter Values When the Timer is Enabled in PWM Mode ..........cccoovviiiviieinnnnnen. 656
Timeout Actions for GPTM MOES .......coouuiiiiiiiiiiiiiii e 659
Timers ReGIStEr Map ...couiiiii e 666
Watchdog Timers Register Map ......c.ooouiiiiii e 717
ADC Signals (BALQIFP) ....uiieiii et 741
Samples and FIFO Depth of SEQUENCENS ........oiiiiiiiii e 742
Differential Sampling Pairs ..........ooouiiiiiii e 750
ADC REGISIEr MAP .. eiiieii e 758
UART Signals (64LQFP) .. .o 834
FIOW CONErol MOGE .....uniei e 839
UART RegiSter MAP ..coveiiiiiiie et 844
SSI Signals (BALQIFP) .....uniiiiiii e 894
SSI REGISIEr MAD ..t 905
12C Signals (B4LQIFP) ... 936
Examples of 12C Master Timer Period versus Speed Mode ............ccccevveeeeeneenn... 942
Examples of 12C Master Timer Period in High-Speed Mode ............cccccvvvueecuennn. 943
Inter-Integrated Circuit (1°C) Interface Register Map .............ccccooveveeeeeeeeenennn 955
Write Field Decoding for I2CMCS[3:0] Field ..o, 961
Controller Area Network Signals (B4LQFP) .........cooiiiiiiiiiieieeee e 988
Message Object Configurations ............cooiiiiiiiiiiiiiie e 993

14

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Table 16-3.  CAN ProtoCOl RANGES .......ooiiiiiiiiiiiie e 1001
Table 16-4.  CANBIT Register ValUES ............oiiiiiiiiiiiiii e 1001
Table 16-5. CAN RegiSter Map ......ccouiiiiiiii e e 1005
Table 17-1.  Analog Comparators Signals (64LQFP) ..., 1038
Table 17-2.  Internal Reference Voltage and ACREFCTL Field Values ..............ccccoovviieinenn. 1040

Table 17-3.  Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and
RING = 0 oot e e e a e 1041

Table 17-4.  Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and
RIN G = 1 e e e e e e a e e aaes 1041
Table 17-5. Analog Comparators Register Map .........c..oviiiiiiiiiiiiiiii e 1042
Table 18-1. PWM Signals (B4LQFP) ......oiiiiiiiee e 1055
Table 18-2.  PWM RegiSter Map .....couiiii e e e e e 1062
Table 19-1.  QEI Signals (B4LQFP) .....ciiiiiiii e 1132
Table 19-2.  QEI RegiStEr Map .......oooiiiiiiiii e 1136
Table 21-1.  GPIO Pins With Default Alternate Functions .............cccoooiiiiiiii i, 1154
Table 21-2.  Signals by Pin NUMDET ........o.uiiiiii e 1155
Table 21-3.  Signals by Signal Name ..........c..oiiiiiiiiii e 1162
Table 21-4.  Signals by Function, Except for GPIO ...........ccooiiiiiiiii e 1169
Table 21-5. GPIO Pins and Alternate FUNCHIONS ...........coooviiiiiiiiiic e 1175
Table 21-6.  Possible Pin Assignments for Alternate Functions ...............ccoooiiiiiiiieenn, 1177
Table 21-7.  Connections for Unused Signals (64-Pin LQFP) ........ccooiiiiiiii e, 1181
Table 22-1.  Temperature CharacteriStiCs ..........couuiiiiiiiii i 1182
Table 22-2.  Thermal CharacteriStics ............oiiiiiiiiiiii e 1182
Table 22-3. ESD Absolute Maximum Ratings ..........cccoiiiiiiiiiiii e, 1182
Table 22-4. Maximum RatiNgS .......ooouniiiii e 1183
Table 22-5.  Recommended DC Operating Conditions ............ccoouiiiiiiiiiiiiiiiic e 1184
Table 22-6. Recommended GPIO Pad Operating Conditions .............covviiiiiiiiiiiiiiieiii e, 1184
Table 22-7.  GPIO Current RESIICHONS ......couviiiiiiiii e e 1184
Table 22-8. GPIO Package Side ASSIGNMENES ......c.uoiiiiiiiiiieii e 1185
Table 22-9.  JTAG CharacteriStiCS .........cuuiiiiiiiiiiiiiiiis et e e e e eeannns 1187
Table 22-10. Power-On and Brown-Out LEVEIS ............ccooviiiiiiiiiiiiiiie e 1189
Table 22-11. Reset CharacteriStiCs ...... ..o e 1194
Table 22-12. LDO Regulator CharacteriStiCs ............iiiiiiiiiiiiiiii e 1196
Table 22-13. Phase Locked Loop (PLL) CharacteristiCs ...........cccceiieieiiiiiiiiiiiieeeiiieeeeeiie e 1197
Table 22-14. Actual PLL FrEQUENCY ......iieiiiiiiei et e e e e e e e eaas 1197
Table 22-15. PIOSC Clock CharacteriStiCS .........ccuuiiiiiiiiiiiiiiie e 1198
Table 22-16. Low-Frequency internal Oscillator Characteristics ..........ccccooevviiiiiiiiiiiiieiiiieee, 1198
Table 22-17. Main Oscillator Input Characteristics ..o, 1198
Table 22-18.  Crystal Parameters ..o 1200
Table 22-19. Supported MOSC Crystal FreqQUENCIES ............viiiiiiiiiiiiiiieeei e 1201
Table 22-20. System Clock Characteristics with ADC Operation .............cccooeviiiiiiiiiiiiicieeeen, 1201
Table 22-21. Sleep Modes AC CharacteristiCs ..........coovuiiiiiiiiiiiiciii e 1202
Table 22-22. Time to Wake with Respect to Low-Power Modes ...........ccooooviiiiiiiiiiiiiiiiccce, 1202
Table 22-23. Flash Memory CharacteriStiCs ..........ccoouuiiiiiiiiii e 1204
Table 22-24. EEPROM CharacteristiCs .........coouiiiiiiiiiie e 1204
Table 22-25. GPIO Module CharacCteriStiCS .........ovivuiiiiiiiii e 1205
Table 22-26. Pad Voltage/Current Characteristics for Fail-Safe Pins ..............c...ccoooiiiiinn. 1206
Table 22-27. Fail-Safe GPIOs that Require an External Pull-up ..............ccocooiiiiiiiiiiieceeenn. 1207
April 10, 2013 15

Texas Instruments-Production Data



Table of Contents

Table 22-28.
Table 22-29.
Table 22-30.
Table 22-31.
Table 22-32.
Table 22-33.
Table 22-34.

Table 22-35.

Table 22-36.

Non-Fail-Safe 1/0 Pad Voltage/Current Characteristics ............ccccoeeviiiiiieiiiiinnnns 1207
ADC Electrical CharacteristiCs ...........ccuuiiiiiiiiiiiiiiiiciei e 1209
SSI CharacteriStiCs ......ccceuuuiiiiiii e e 1212
I2C CharaCterISHICS ......cveveeeeeeiieiieteieeciei ettt 1214
Analog Comparator CharacteristiCs ...........c.iiiiiiiiiiii e 1215
Analog Comparator Voltage Reference Characteristics ............cccooeviiiviiiiiinnn. 1215
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

RN G = 0 oottt e ettt a e e e aennnnnanan 1215
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

RN G = 1 oot eeeaneaaaaan 1216
Current CoNSUMPLION ....couuiiiiiii e 1217

16

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

List of Registers

The CorteX-M4F ProCeSSOr ......ccceeiiiiurrriiiissnsrnsssss s s sss s ssss s s s snn s s nn e s s assanne s 58
Register 1:  Cortex General-Purpose Register 0 (RO) ........coouiiiiiiiiiiiiie e 66
Register 2:  Cortex General-Purpose Register 1 (R1) ..ouuuiiiiiiiiiiiii e 66
Register 3:  Cortex General-Purpose Register 2 (R2) ........coouuuiiiiiiiii e 66
Register 4:  Cortex General-Purpose Register 3 (R3) ......viiiiiiiiiiii e 66
Register 5:  Cortex General-Purpose Register 4 (R4) ......ooiiiiiiiii e 66
Register 6:  Cortex General-Purpose Register 5 (R5) ....c.uiiiiiiiii i 66
Register 7:  Cortex General-Purpose RegiSter 6 (RB) ............oeiiuiiiiiiiiiiie et 66
Register 8:  Cortex General-Purpose RegiStEr 7 (R7) ....uuiiiiiiiiiiiiii e 66
Register 9:  Cortex General-Purpose Register 8 (R8) .......iieuiiiiiii e 66
Register 10: Cortex General-Purpose Register 9 (R9) .......oooiiiiiiiiii e 66
Register 11:  Cortex General-Purpose Register 10 (R10) .....coouuiiiiiiiiiei e 66
Register 12: Cortex General-Purpose Register 11 (R11) ....oiieiiiiiiii e 66
Register 13: Cortex General-Purpose Register 12 (R12) ... 66
Register 14:  Stack POINTEr (SP) ...iiiiiiiiiiii it e et e et e e e e e e e et e e e e aa e e eanans 67
Register 15:  Link ReISIEr (LR) ....oieeiiii et e e e et e e e e e e e e e eenaaaees 68
Register 16:  Program CoUNLEr (PC) ... .cooiiiiiiiiiiee et e e e e e e e eaaas 69
Register 17:  Program Status Register (PSR) ......coouuiiiiii e 70
Register 18:  Priority Mask Register (PRIMASK) .......oouiiiii et e e e e e 74
Register 19: Fault Mask Register (FAULTMASK) ......ooiiiii e 75
Register 20: Base Priority Mask Register (BASEPRI) .......ooiiiiiiiieii e 76
Register 21:  Control Register (CONTROL) ... .o e e 77
Register 22:  Floating-Point Status Control (FPSC) ......oouuiiii e 79
Cortex-M4 Peripherals ....... .. e e e e e s s e s s e r e nn e 111
Register 1:  SysTick Control and Status Register (STCTRL), offset OX010 .......cooviiiiiiiiiiiees 127
Register 2:  SysTick Reload Value Register (STRELOAD), offset 0X014 ..........ccooviiiiiiiiiiiiiiieeeie, 129
Register 3:  SysTick Current Value Register (STCURRENT), offset OX018 ..........cooviiiiiiiiiiiiiiieee 130
Register 4:  Interrupt 0-31 Set Enable (ENO), offset OXT00 ........oiiinieiiiiiii e 131
Register 5:  Interrupt 32-63 Set Enable (EN1), offset OX104 ........cooniiiiiiii e 131
Register 6:  Interrupt 64-95 Set Enable (EN2), offset OX108 ..........cooiiiiiiiiiiiiiii e 131
Register 7:  Interrupt 96-127 Set Enable (EN3), offset OXT0C .........oooeiiiiiiiiiii e 131
Register 8:  Interrupt 128-138 Set Enable (EN4), offset OX110 .......iiiiiiiiiii e 132
Register 9:  Interrupt 0-31 Clear Enable (DIS0), offset OX180 ........cooiiiiiiiiiiii e 133
Register 10: Interrupt 32-63 Clear Enable (DIS1), offSet OX184 .....couniiieiiiii e 133
Register 11:  Interrupt 64-95 Clear Enable (DIS2), offset OX188 ........ccovviiiiiiiiiiiei e 133
Register 12: Interrupt 96-127 Clear Enable (DIS3), offsSet OX18C .....covvviiiiiiiiiiei e 133
Register 13: Interrupt 128-138 Clear Enable (DIS4), offset OX190 .......ccouiiiiiiiiiiiii e, 134
Register 14: Interrupt 0-31 Set Pending (PENDO), offset OX200 .........ccc.uiiiiiiiiiiiiii e 135
Register 15: Interrupt 32-63 Set Pending (PEND1), offset O0X204 ..o, 135
Register 16: Interrupt 64-95 Set Pending (PEND2), offset OX208 ...........coviiiiiiiiiiiii e 135
Register 17: Interrupt 96-127 Set Pending (PEND3), offset OX20C ..........ccoiiiiiiiiiiiiiiie e 135
Register 18: Interrupt 128-138 Set Pending (PENDA4), offset OX210 .......ooiiiiiiieiiiiieeee e 136
Register 19: Interrupt 0-31 Clear Pending (UNPENDO), offset 0X280 ..........c..ooviiiiiiiiiiiiiiieceiiieeeeeie, 137
Register 20: Interrupt 32-63 Clear Pending (UNPEND1), offset 0X284 ............ocooiiiiiiiiiiiiiiiee 137
Register 21:  Interrupt 64-95 Clear Pending (UNPEND2), offset 0X288 ............ccooviiiiiiiiiiiiiiicieee 137
April 10, 2013 17

Texas Instruments-Production Data



Table of Contents

Register 22: Interrupt 96-127 Clear Pending (UNPEND3), offset 0X28C ..........ccceviiiiiiiiiiiiieieiie e 137
Register 23: Interrupt 128-138 Clear Pending (UNPEND4), offset 0X290 ...........ccccoiviiiiiiiniiiiiiiiceei, 138
Register 24: Interrupt 0-31 Active Bit (ACTIVEOQ), offset OX300 .........ccoiumiiiiiiiiiii e 139
Register 25: Interrupt 32-63 Active Bit (ACTIVE1), offset 0X304 ..........oiii i 139
Register 26: Interrupt 64-95 Active Bit (ACTIVEZ2), offset OX308 ........covuiiiiiiiiii e 139
Register 27: Interrupt 96-127 Active Bit (ACTIVE3), offset OX30C ..........cooiviiiiiiiiiiieeeeeeceee e, 139
Register 28: Interrupt 128-138 Active Bit (ACTIVE4), offset 0X310 .....ccovuiiiiiiiiiiieiiie e 140
Register 29: Interrupt 0-3 Priority (PRIO), offset OX400 .......c..uiiiiiiiiii e 141
Register 30: Interrupt 4-7 Priority (PRI1), offset OX404 ......coouiiii e 141
Register 31:  Interrupt 8-11 Priority (PRI2), offset OX408 .........uiiiiiiiei e 141
Register 32: Interrupt 12-15 Priority (PRI3), offset OX40C .......ccoriiiiii e 141
Register 33: Interrupt 16-19 Priority (PRI4), offset OX410 .......oiiiiiiii e 141
Register 34: Interrupt 20-23 Priority (PRI5), offSet OX414 ...oooeeiiiiiie e 141
Register 35: Interrupt 24-27 Priority (PRIG), offset OX418 ......oeiiiiii e 141
Register 36: Interrupt 28-31 Priority (PRI7), offset OX41C .....oeniii e 141
Register 37: Interrupt 32-35 Priority (PRI8), offset OX420 ........cooiiiiiiiiii e 141
Register 38: Interrupt 36-39 Priority (PRI9), offset OX424 ........cooniiiiieii e 141
Register 39: Interrupt 40-43 Priority (PRI10), offset OX428 ...........iiiriii e 141
Register 40: Interrupt 44-47 Priority (PRI11), offSet OX42C ......ccoiiiiiiiiiiie e 141
Register 41: Interrupt 48-51 Priority (PRI12), offset OX430 .......coooiiiiiii e 141
Register 42: Interrupt 52-55 Priority (PRI13), offset OX434 ... 141
Register 43: Interrupt 56-59 Priority (PRI14), offset OX438 ........cooiiiiiiii e 141
Register 44: Interrupt 60-63 Priority (PRI15), offset OX43C ......coovniiiiiiii e 141
Register 45: Interrupt 64-67 Priority (PRI16), offset OX440 ..........oiiriiiiii e 143
Register 46: Interrupt 68-71 Priority (PRI17), offset OX444 ..o 143
Register 47: Interrupt 72-75 Priority (PRI18), offset OX448 ........cooomiiiiii e 143
Register 48: Interrupt 76-79 Priority (PRI19), offset OX44C ..o 143
Register 49: Interrupt 80-83 Priority (PRI20), offset OX450 ........ccoiriiiiiii e 143
Register 50: Interrupt 84-87 Priority (PRI21), offset OX454 ......ccouiiirii e 143
Register 51:  Interrupt 88-91 Priority (PRI22), offset OX458 ..........ooiiriiii e 143
Register 52: Interrupt 92-95 Priority (PRI23), offset OX45C ......cociiiiiiiiiii e 143
Register 53: Interrupt 96-99 Priority (PRI24), offset OX460 ..........ccouiiiiiiiiiiii e 143
Register 54: Interrupt 100-103 Priority (PRI25), offset OX464 ..........coiiimiiiiiii e 143
Register 55: Interrupt 104-107 Priority (PRI26), offset OX468 ..........coiiiiiiiiiii e 143
Register 56: Interrupt 108-111 Priority (PRI27), OffSet OX46C ........coovniiiiiiiiii e 143
Register 57: Interrupt 112-115 Priority (PRI28), offset OX470 .......ccovniiiiiiii e 143
Register 58: Interrupt 116-119 Priority (PRI29), OffSEt OX474 .....cooviiiiiiiiee e 143
Register 59: Interrupt 120-123 Priority (PRI30), offset OX478 ......couuiiiiiii e 143
Register 60: Interrupt 124-127 Priority (PRI31), offsSet OX47C ....coorniiiiii e 143
Register 61: Interrupt 128-131 Priority (PRI32), offset OX480 .......ccoiiiiiiiiii e 143
Register 62: Interrupt 132-135 Priority (PRI33), offSet OX484 ........covvniiii e 143
Register 63: Interrupt 136-138 Priority (PRI34), offsSet OX488 ........ccovniiiiiiiiii e, 143
Register 64: Software Trigger Interrupt (SWTRIG), offset OXFOO ..........ccuiviiiiiiiiiiiiiiiieeeeee e 145
Register 65:  Auxiliary Control (ACTLR), offset OX008 .........couuiiiiiiiei e 146
Register 66: CPU ID Base (CPUID), offset OXDOO .......ccouuumiiieeeiieeeiiiia e e e e ee e e e e e e e e e e e eeeeeeees 148
Register 67: Interrupt Control and State (INTCTRL), offset OXDO04 .........coeeiiiiiiiiiiiiie e 149
Register 68: Vector Table Offset (VTABLE), offset OXDOS8 .........c..iiiiiiiii e 152
Register 69: Application Interrupt and Reset Control (APINT), offset OXDOC ............ccooveiiiiiiiiiiiiiieeiis 153
18 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 70:  System Control (SYSCTRL), OffSet OXD10 ....ccovuniiiiiiieeeiie e 155
Register 71:  Configuration and Control (CFGCTRL), offset OXD14 ..........oiiiiiiiiiiiiie e 157
Register 72:  System Handler Priority 1 (SYSPRI1), offset OXD18 ......coooviiiiiiiii e 159
Register 73: System Handler Priority 2 (SYSPRI2), offset OXD1C .....ccoouiiiiiiiiiiiiiei e 160
Register 74: System Handler Priority 3 (SYSPRI3), offset 0XD20 ..........ccoeviiiiiiiiiii e 161
Register 75: System Handler Control and State (SYSHNDCTRL), offset 0xD24 ............ccccoiviiiieinnnnnnn. 162
Register 76: Configurable Fault Status (FAULTSTAT), offset OXD28 .........cccoiiiiiiiiiiiiieeieie e 166
Register 77: Hard Fault Status (HFAULTSTAT), offset OXD2C .........ooiiiiiiiiiiiiie e 172
Register 78: Memory Management Fault Address (MMADDR), offset 0XD34 ...........ccooviiiiiiiiiiiiieis 173
Register 79: Bus Fault Address (FAULTADDR), offset OXD38 .........cooiiiuiiiiiiiiiieiee e 174
Register 80: MPU Type (MPUTYPE), offset OXDO0 ......ccconiiiiiiiii e 175
Register 81: MPU Control (MPUCTRL), offSEt OXDO4 .......ccouniiiiiiiiiie e 176
Register 82: MPU Region Number (MPUNUMBER), offset OXD98 ...........ccooviiiiiiiiiiiieeiie e 178
Register 83: MPU Region Base Address (MPUBASE), offset OXDOC ..........ccoiiiiiiiiiiiiiieie e, 179
Register 84: MPU Region Base Address Alias 1 (MPUBASE1), offset OXDA4 ..........ccooiiiiiiiiiiieiiie. 179
Register 85: MPU Region Base Address Alias 2 (MPUBASE2), offset OXDAC ........ccoeeiiiiiiiiiiiiieeieiinnnn. 179
Register 86: MPU Region Base Address Alias 3 (MPUBASE3), offset OXDB4 ...........cccocoviiviiiiiiiiieeii, 179
Register 87: MPU Region Attribute and Size (MPUATTR), offset OXDAO .........cccoveiiiiiiiiiiiiiieeeeeeie, 181
Register 88: MPU Region Attribute and Size Alias 1 (MPUATTR1), offset OXDA8 .........ccceevviiiiieiiiiinnens 181
Register 89: MPU Region Attribute and Size Alias 2 (MPUATTR2), offset OXDBO ............occeeviiiiiiiiinnnes 181
Register 90: MPU Region Attribute and Size Alias 3 (MPUATTRS3), offset OXDBS8 ............ccceoviiiiiiiininnes 181
Register 91: Coprocessor Access Control (CPAC), offset OXD88 ...........ooiiiiiiiiiiiiiiii e 184
Register 92:  Floating-Point Context Control (FPCC), offset OXF34 ..........coiiiiiiiiii e 185
Register 93: Floating-Point Context Address (FPCA), offset OXF38 ...........cooiiiiiiiiiien 187
Register 94: Floating-Point Default Status Control (FPDSC), offset OXF3C ..........cccoovieiiiiiiiiiiiiie e, 188
SyYStem CONrOl ......... e e e e e e e e e e e e e e e e e e e reeaaaeaaeaaaananaanan 201
Register 1:  Device Identification 0 (DIDQ), offset 0X000 .............ieiriiiiiiiiii e, 225
Register 2:  Device Identification 1 (DID1), offset OX004 .........ccoeviiiiiiiiieei e 227
Register 3:  Brown-Out Reset Control (PBORCTL), offset OX030 .......cc.uiiiiiiiiiiiiiiiieii e 229
Register 4:  Raw Interrupt Status (RIS), offset OX050 ........c..iiiiiiiii e 230
Register 5:  Interrupt Mask Control (IMC), offset OX054 ..........ooieiiiiii e 232
Register 6:  Masked Interrupt Status and Clear (MISC), offset 0X058 ..........cccveviiiiiiiiiiiii e 234
Register 7:  Reset Cause (RESC), offset OX05C .........iiiiiiiiiiiii e 237
Register 8:  Run-Mode Clock Configuration (RCC), offset 0X060 ............cccevviiiiiiiiiiieiiiiieee e 239
Register 9:  GPIO High-Performance Bus Control (GPIOHBCTL), offset 0X06C ............ccccooviiiiiiiiinnnnnes 244
Register 10: Run-Mode Clock Configuration 2 (RCC2), offset OX070 ........ccoovviiiiiiiiiiiiii e, 246
Register 11:  Main Oscillator Control (MOSCCTL), offset OX07C .......ccoveiiiiiiiiie e 249
Register 12: Deep Sleep Clock Configuration (DSLPCLKCFG), offset 0x144 .........cccoviviiiiiiiiiiiiieeciees 250
Register 13: System Properties (SYSPROP), offset OX14C ........ooiiniiiii e 252
Register 14: Precision Internal Oscillator Calibration (PIOSCCAL), offset OX150 ........ccccvvveeiiiineerennnnnn. 254
Register 15: PLL Frequency 0 (PLLFREQO), offset OXT60 ........ccoeuuiiiiiiiiieeiiee e 255
Register 16: PLL Frequency 1 (PLLFREQ1), offset OX164 ........cooimiiiiiii e 256
Register 17: PLL Status (PLLSTAT), OffSet OX168 ......oouuiiiiiiie e 257
Register 18: Sleep Power Configuration (SLPPWRCFG), offset OX188 .........c.coiviiiiiiiiiiiiieciieeee e, 258
Register 19: Deep-Sleep Power Configuration (DSLPPWRCFG), offset 0x18C ...........cccooeviiiiiiinieinnnnen. 260
Register 20: LDO Sleep Power Control (LDOSPCTL), offset OX1B4 ........coeiiiviiiiiiiiiiieeeeeee e 262
Register 21: LDO Sleep Power Calibration (LDOSPCAL), offset OX1B8 ..........coooiiiiiiiiiiiiii e, 264
Register 22: LDO Deep-Sleep Power Control (LDODPCTL), offset OX1BC .........coovviiiiiiiiiiiiiiieeeeeien, 265
April 10, 2013 19

Texas Instruments-Production Data



Table of Contents

Register 23: LDO Deep-Sleep Power Calibration (LDODPCAL), offset OX1CO ........ccoeevvviiieeriiiineeeeinnnnn. 267
Register 24: Sleep / Deep-Sleep Power Mode Status (SDPMST), offset OX1CC ........coiiiiiiiiiiiiiiiiinnenens 268
Register 25:  Watchdog Timer Peripheral Present (PPWD), offset 0X300 ...........ccooviiiiiiiiiiiiiiieceiie, 271
Register 26: 16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER), offset 0x304 ................. 272
Register 27: General-Purpose Input/Output Peripheral Present (PPGPIO), offset 0x308 ........................ 274
Register 28: Micro Direct Memory Access Peripheral Present (PPDMA), offset 0x30C ........................o. 277
Register 29: Hibernation Peripheral Present (PPHIB), offset 0X314 ........cooiiiiiiiiiiii e, 278
Register 30:  Universal Asynchronous Receiver/Transmitter Peripheral Present (PPUART), offset

106 i TSR 279
Register 31:  Synchronous Serial Interface Peripheral Present (PPSSI), offset Ox31C ..............cceeeennniee. 281
Register 32: Inter-Integrated Circuit Peripheral Present (PPI2C), offset 0x320 ..........ccoveiiiiiiiiiiiiieeenns 283
Register 33:  Universal Serial Bus Peripheral Present (PPUSB), offset 0x328 ..........cccoovviiiiiiiiiinecie, 285
Register 34: Controller Area Network Peripheral Present (PPCAN), offset 0x334 ..........ccccooiiiiiiieinn, 286
Register 35:  Analog-to-Digital Converter Peripheral Present (PPADC), offset 0x338 ............cccoeeevevinnnnn. 287
Register 36: Analog Comparator Peripheral Present (PPACMP), offset 0x33C ... 288
Register 37:  Pulse Width Modulator Peripheral Present (PPPWM), offset 0x340 ..........cccoooeiiiiiiiiiinnnnnen. 289
Register 38: Quadrature Encoder Interface Peripheral Present (PPQEI), offset 0x344 ................cccocoe. 290
Register 39: EEPROM Peripheral Present (PPEEPROM), offset 0x358 ..........cccoiiiiiiiiiiiiiiii e 291
Register 40: 32/64-Bit Wide General-Purpose Timer Peripheral Present (PPWTIMER), offset 0x35C ..... 292
Register 41:  Watchdog Timer Software Reset (SRWD), offset 0X500 ..........ccuviiiiiiiiiiiiiiiieeeeiiiie e, 294
Register 42: 16/32-Bit General-Purpose Timer Software Reset (SRTIMER), offset 0x504 ...................... 296
Register 43: General-Purpose Input/Output Software Reset (SRGPIO), offset 0x508 ..........ccccoeeieiennnne. 298
Register 44: Micro Direct Memory Access Software Reset (SRDMA), offset Ox50C ...........ccocviiieiinnnnnen. 300
Register 45:  Universal Asynchronous Receiver/Transmitter Software Reset (SRUART), offset 0x518 .... 301
Register 46: Synchronous Serial Interface Software Reset (SRSSI), offset OX51C ...........cocoiiiiiiiiinnnil. 303
Register 47: Inter-Integrated Circuit Software Reset (SRI2C), offset 0x520 ...........ccoveeviiiiiieiiiiinieeeiine, 305
Register 48: Controller Area Network Software Reset (SRCAN), offset O0x534 ... 307
Register 49:  Analog-to-Digital Converter Software Reset (SRADC), offset 0x538 .........cccooveiiiiiiiiiinnnnen. 309
Register 50: Analog Comparator Software Reset (SRACMP), offset OX53C .......coooviviiiiiiiiiiiiiiiies 311
Register 51:  Pulse Width Modulator Software Reset (SRPWM), offset 0x540 ..........cccoevvvviiiiiiiiiiineennnnn. 312
Register 52: Quadrature Encoder Interface Software Reset (SRQEI), offset 0x544 ...............ccoeeeeiinnnnn.. 314
Register 53: EEPROM Software Reset (SREEPROM), offset 0X558 .........cccvviiiiiiiiiiieiiiiieeeeee e, 316
Register 54: 32/64-Bit Wide General-Purpose Timer Software Reset (SRWTIMER), offset 0x55C .......... 317
Register 55:  Watchdog Timer Run Mode Clock Gating Control (RCGCWD), offset 0x600 ...................... 319
Register 56: 16/32-Bit General-Purpose Timer Run Mode Clock Gating Control (RCGCTIMER), offset

0 320
Register 57: General-Purpose Input/Output Run Mode Clock Gating Control (RCGCGPIO), offset

OXBO0B ...ttt ettt e et e e e 322
Register 58: Micro Direct Memory Access Run Mode Clock Gating Control (RCGCDMA), offset

OXBOC ..ttt e e e 324
Register 59:  Universal Asynchronous Receiver/Transmitter Run Mode Clock Gating Control (RCGCUART),

Lo {11 A0 < Ty PP 325
Register 60: Synchronous Serial Interface Run Mode Clock Gating Control (RCGCSSI), offset

10 U 327
Register 61: Inter-Integrated Circuit Run Mode Clock Gating Control (RCGCI2C), offset 0x620 ............. 329
Register 62: Controller Area Network Run Mode Clock Gating Control (RCGCCAN), offset 0x634 ......... 331
Register 63: Analog-to-Digital Converter Run Mode Clock Gating Control (RCGCADC), offset 0x638 .... 332
Register 64: Analog Comparator Run Mode Clock Gating Control (RCGCACMP), offset 0x63C ............. 333
Register 65: Pulse Width Modulator Run Mode Clock Gating Control (RCGCPWM), offset 0x640 .......... 334
20 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 66: Quadrature Encoder Interface Run Mode Clock Gating Control (RCGCQEI), offset

L0 335
Register 67: EEPROM Run Mode Clock Gating Control (RCGCEEPROM), offset 0x658 ....................... 336
Register 68: 32/64-Bit Wide General-Purpose Timer Run Mode Clock Gating Control (RCGCWTIMER),

(o1 £T= 1 A1) 1 TN 337
Register 69: Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD), offset 0x700 .................... 339
Register 70:  16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control (SCGCTIMER), offset

L0 07 P 340
Register 71:  General-Purpose Input/Output Sleep Mode Clock Gating Control (SCGCGPIO), offset

L0 40 342
Register 72:  Micro Direct Memory Access Sleep Mode Clock Gating Control (SCGCDMA), offset

L0 4 0P 344
Register 73:  Universal Asynchronous Receiver/Transmitter Sleep Mode Clock Gating Control

(SCGCUART), OffSEE OXT 18 .. eeiiieeiiii ettt e e e e et e e e et e e e e ana s 345
Register 74:  Synchronous Serial Interface Sleep Mode Clock Gating Control (SCGCSSI), offset

L0 OSSP 347
Register 75: Inter-Integrated Circuit Sleep Mode Clock Gating Control (SCGCI2C), offset 0x720 ........... 349
Register 76: Controller Area Network Sleep Mode Clock Gating Control (SCGCCAN), offset 0x734 ....... 351
Register 77:  Analog-to-Digital Converter Sleep Mode Clock Gating Control (SCGCADC), offset

L0 4 T TP 352
Register 78: Analog Comparator Sleep Mode Clock Gating Control (SCGCACMP), offset 0x73C .......... 353
Register 79:  Pulse Width Modulator Sleep Mode Clock Gating Control (SCGCPWM), offset 0x740 ........ 354
Register 80: Quadrature Encoder Interface Sleep Mode Clock Gating Control (SCGCQEI), offset

OXTA4 ..o e e e e e e e e e e a— e e a— e aana— 355
Register 81: EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM), offset Ox758 ..................... 356
Register 82: 32/64-Bit Wide General-Purpose Timer Sleep Mode Clock Gating Control (SCGCWTIMER),

01 £5T=1 B0 )4 TP 357
Register 83: Watchdog Timer Deep-Sleep Mode Clock Gating Control (DCGCWD), offset 0x800 .......... 359
Register 84: 16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating Control (DCGCTIMER),

Lo {11 0210 PP 360
Register 85:  General-Purpose Input/Output Deep-Sleep Mode Clock Gating Control (DCGCGPIO), offset

[0S0 362
Register 86: Micro Direct Memory Access Deep-Sleep Mode Clock Gating Control (DCGCDMA), offset

0 LSO 364
Register 87:  Universal Asynchronous Receiver/Transmitter Deep-Sleep Mode Clock Gating Control

(DCGCUART), OffSEE OXB18 ... e ettt e et e e e e e e e e e et e e e e e eeeeannnns 365
Register 88: Synchronous Serial Interface Deep-Sleep Mode Clock Gating Control (DCGCSSI), offset

L0 T PP 367
Register 89: Inter-Integrated Circuit Deep-Sleep Mode Clock Gating Control (DCGCI2C), offset

[0 721 0 P 369
Register 90: Controller Area Network Deep-Sleep Mode Clock Gating Control (DCGCCAN), offset

L0 X 7 371
Register 91:  Analog-to-Digital Converter Deep-Sleep Mode Clock Gating Control (DCGCADC), offset

[0S T 372
Register 92: Analog Comparator Deep-Sleep Mode Clock Gating Control (DCGCACMP), offset

0 1 SO 373
Register 93: Pulse Width Modulator Deep-Sleep Mode Clock Gating Control (DCGCPWM), offset

[0S L O PP 374
Register 94: Quadrature Encoder Interface Deep-Sleep Mode Clock Gating Control (DCGCQEI), offset

OXBA4 ... e et e e et a e et aaaaanas 375
April 10, 2013 21

Texas Instruments-Production Data



Table of Contents

Register 95:
Register 96:

Register 97:
Register 98:
Register 99:

Register 100:
Register 101:

Register 102:
Register 103:
Register 104:
Register 105:
Register 106:
Register 107:
Register 108:
Register 109:
Register 110:
Register 111:
Register 112:
Register 113:
Register 114:
Register 115:
Register 116:
Register 117:
Register 118:
Register 119:
Register 120:
Register 121:
Register 122:
Register 123:
Register 124:
Register 125:
Register 126:
Register 127:
Register 128:
Register 129:
Register 130:
Register 131:
Register 132:

EEPROM Deep-Sleep Mode Clock Gating Control (DCGCEEPROM), offset 0x858 ........... 376
32/64-Bit Wide General-Purpose Timer Deep-Sleep Mode Clock Gating Control
(DCGCWTIMER), OffSEt OX85C ... .iiiiiiiiiieie et e e e e s 377
Watchdog Timer Peripheral Ready (PRWD), offset OXAQOOD ..........ccoouuiiiiiiiiiiiiiiiiiieeeeiieeees 379
16/32-Bit General-Purpose Timer Peripheral Ready (PRTIMER), offset 0xA04 ................... 380
General-Purpose Input/Output Peripheral Ready (PRGPIO), offset 0XAO08 ............ccccuvveeenn. 382
Micro Direct Memory Access Peripheral Ready (PRDMA), offset OXAOC .............cccveeennnee. 384
Universal Asynchronous Receiver/Transmitter Peripheral Ready (PRUART), offset

L0y PP PPPTTR 385
Synchronous Serial Interface Peripheral Ready (PRSSI), offset OXA1C ........ooovviiiiiiiiinnnnnn. 387
Inter-Integrated Circuit Peripheral Ready (PRI2C), offset OXA20 .........cccooiiiiiiiiiiiiiiiiiees 389
Controller Area Network Peripheral Ready (PRCAN), offset 0XA34 ..........cccooiiiiiiiiieiennnnnn. 391
Analog-to-Digital Converter Peripheral Ready (PRADC), offset 0XA38 ...........cccoevvvveinnnnenn. 392
Analog Comparator Peripheral Ready (PRACMP), offset OXA3C .........ccooeiiiiiiiiiiiieeee, 393
Pulse Width Modulator Peripheral Ready (PRPWM), offset OXA40 ...........ccoevviiiviiiinnenennnn. 394
Quadrature Encoder Interface Peripheral Ready (PRQEI), offset OxA44 ...........ccccooevennnneen. 395
EEPROM Peripheral Ready (PREEPROM), offset OXAS58 .........ccoouiiiiiiiiiiiiiiiei e, 396
32/64-Bit Wide General-Purpose Timer Peripheral Ready (PRWTIMER), offset 0xA5C ...... 397
Device Capabilities 0 (DCO), offSet OX008 .........oiivniiiiiiiei e e 399
Device Capabilities 1 (DC1), OffSEt OXOT0 .....oovnniiiiiiii e 401
Device Capabilities 2 (DC2), offSEt OX014 ......oiiiiiieii e 404
Device Capabilities 3 (DC3), offSet OX0T8 ......oiiiiiiiie e 407
Device Capabilities 4 (DC4), offset OXO0TC ... 411
Device Capabilities 5 (DC5), offset OX020 .......ccouuuniiiiiiiieiee e 414
Device Capabilities 6 (DCB), OffSet OX024 .........ccevniiiiiiei e 416
Device Capabilities 7 (DC7), OffSet OX028 .........coovniiiiiiii e 417
Device Capabilities 8 (DC8), offset OX02C ........coovuiiiiiiiii e 420
Software Reset Control 0 (SRCRO), offset OX040 ..........coouviiiiiiiiiiiii e 423
Software Reset Control 1 (SRCR1), offset OX044 .........ccoomiiiiiiii e 425
Software Reset Control 2 (SRCR2), offset OX048 .........ccoouiiiiiiiiii e 428
Run Mode Clock Gating Control Register 0 (RCGCO0), offset 0X100 .......c.coevveviiiviiieeennnnnn. 430
Run Mode Clock Gating Control Register 1 (RCGC1), offset 0X104 .........ccoeeviiiiiieeinnnnn. 434
Run Mode Clock Gating Control Register 2 (RCGC2), offset 0108 .........ccceviiiviiiiieeeeennnnn. 438
Sleep Mode Clock Gating Control Register 0 (SCGCO0), offset 0X110 .........cooeveviiiiiiiiinnnnes 440
Sleep Mode Clock Gating Control Register 1 (SCGC1), offset Ox114 ........ccoooeiiiiiiiiiiiinnnnes 443

Sleep Mode Clock Gating Control Register 2 (SCGC2), offset OX118 .........ccooeveiiiiiiiiinnnnes 446

Deep Sleep Mode Clock Gating Control Register 0 (DCGCO0), offset 0x120 ..........ccoeeeenneees 448
Deep-Sleep Mode Clock Gating Control Register 1 (DCGC1), offset 0x124 ....................... 451
Deep Sleep Mode Clock Gating Control Register 2 (DCGC2), offset 0x128 ...........cc.ccce. 454

Device Capabilities 9 (DC9), offSet OX190 ......coiiiiiiii e 456

Register 133: Non-Volatile Memory Information (NVMSTAT), offset OXTAO ........oooiiiiiiiiiiicee, 458
System Exception Module ... 459
Register 1:  System Exception Raw Interrupt Status (SYSEXCRIS), offset 0xX000 .............ccoevviiiiiinnnnnn. 460
Register 2:  System Exception Interrupt Mask (SYSEXCIM), offset 0x004 ..........c.ooiviiiiiiiiiiiiieeeen. 462
Register 3:  System Exception Masked Interrupt Status (SYSEXCMIS), offset 0x008 ................cceenennen. 464
Register 4:  System Exception Interrupt Clear (SYSEXCIC), offset OX00C .........cccooviiiiiiiiiiiiiiiiieeeis 466
INtErNal MEMOIY ..o e R EE e e e e R R e n s 467
Register 1:  Flash Memory Address (FMA), offset OX000 .............uiiiiiiiiiiiii e 484
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Register 2:  Flash Memory Data (FMD), offsSet OX004 ..........oiiiiiiii e 485
Register 3:  Flash Memory Control (FMC), offset OX008 ..........ccoouuiiiiiiiiii e 486
Register 4:  Flash Controller Raw Interrupt Status (FCRIS), offset OX00C ...........ccooiiiiiiiiiiiii, 488
Register 5:  Flash Controller Interrupt Mask (FCIM), offset OX010 ..........ooiiiiiiiiiiiii e 491
Register 6:  Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014 ..................... 493
Register 7:  Flash Memory Control 2 (FMC2), offset OX020 ..........couiiiiiiiiiii e 496
Register 8:  Flash Write Buffer Valid (FWBVAL), offset 0X030 ..........coouviiiiiiiiiiiieiiiieeee e 497
Register 9:  Flash Write Buffer n (FWBnN), offset 0X100 - OX17C ......ooiiiiiiiiii e 498
Register 10:  Flash Size (FSIZE), offset OXFCO ........cooiiiiiiii e 499
Register 11:  SRAM Size (SSIZE), OffSet OXFC4 ..o i 500
Register 12: ROM Software Map (ROMSWMAP), offset OXFCC .......ccooiiiiiiiiiiei e 501
Register 13: EEPROM Size Information (EESIZE), offset 0X000 ...........cooovviiiiiiieiiiieie e, 502
Register 14: EEPROM Current Block (EEBLOCK), offset OX004 ..........c.uiiiiiiiiiiieiiiie e 503
Register 15: EEPROM Current Offset (EEOFFSET), offset OX008 ...........ccooiviiiiiiiii e 504
Register 16: EEPROM Read-Write (EERDWR), offset OX010 .......couuiiiiiiiiiii e 505
Register 17: EEPROM Read-Write with Increment (EERDWRINC), offset Ox014 ..........cccoooiiiiiiiiinnnnnn. 506
Register 18: EEPROM Done Status (EEDONE), offset OX018 ..........ccooviiiiiiiiii e 507
Register 19: EEPROM Support Control and Status (EESUPP), offset OX01C ...........ccooeiiiiiiiiiiiiiie, 509
Register 20: EEPROM Unlock (EEUNLOCK), offset 0X020 ...........oeiiiiiiiieiiiiiie e 511
Register 21: EEPROM Protection (EEPROT), offset OX030 .......cccuuiiiiiiiiiiiiiiieeee e 512
Register 22: EEPROM Password (EEPASSO0), offset 0X034 ..........ooiiiiiiiiiiiii e 514
Register 23: EEPROM Password (EEPASS1), offset 0X038 .......ccooiiiiiiiiiiie e 514
Register 24: EEPROM Password (EEPASS2), offset OX03C ........covviiiiiiiii e 514
Register 25: EEPROM Interrupt (EEINT), offset OX040 ..........coovniiiiiiii e 515
Register 26: EEPROM Block Hide (EEHIDE), offset OX050 ...........uiiiiiiiiiiieiiiie e 516
Register 27: EEPROM Debug Mass Erase (EEDBGME), offset OX080 ............ccooeiiiiiieiiiiiiiiiieceein, 517
Register 28: EEPROM Peripheral Properties (EEPROMPP), offset OXFCO ..........cccoiiiiiiiiiiiiiiiiiennnn. 518
Register 29: ROM Control (RMCTL), offset OXOFO ......couuiiiiiiiieiei e 519
Register 30: Flash Memory Protection Read Enable 0 (FMPREDO), offset 0x130 and 0x200 ................... 520
Register 31: Flash Memory Protection Read Enable 1 (FMPRE1), offset 0x204 ............c.cccoeveiiiiiiinnnnnn. 520
Register 32: Flash Memory Protection Program Enable 0 (FMPPED), offset 0x134 and 0x400 ............... 521
Register 33: Flash Memory Protection Program Enable 1 (FMPPE1), offset 0x404 ............cccoiiiiiiinnnnen. 521
Register 34: Boot Configuration (BOOTCFG), offset OX1DO0 ........ccuuiiiiiiiiiiiii e 522
Register 35: User Register 0 (USER_REGO), offset OXTEOD ......coooviiiiiiiii e 525
Register 36: User Register 1 (USER_REG1), OffSEt OXTE4 .....c.oviiiiniiiii e 525
Register 37: User Register 2 (USER_REG2), offSet OXTES .........coovniiiiiiiiiii e 525
Register 38: User Register 3 (USER_REG3), offset OXTEC ........ooiiiiiiiiiiiii e 525
Micro Direct Memory Access (MDMA) ... e 526
Register 1:  DMA Channel Source Address End Pointer (DMASRCENDP), offset 0x000 ...................... 550
Register 2:  DMA Channel Destination Address End Pointer (DMADSTENDP), offset 0x004 ................ 551
Register 3:  DMA Channel Control Word (DMACHCTL), offset OX008 ............ocoeiiiiiiiiiiiiiiiiiiecceiieeee 552
Register 4:  DMA Status (DMASTAT), offset OX000 .........ccouuumiiiiiiiieeiei e 557
Register 5: DMA Configuration (DMACFG), offset OX004 ........ccoouiiiiiii e 559
Register 6: DMA Channel Control Base Pointer (DMACTLBASE), offset 0x008 ............c.ccccevevivniennnnn. 560
Register 7:  DMA Alternate Channel Control Base Pointer (DMAALTBASE), offset 0x00C .................... 561
Register 8:  DMA Channel Wait-on-Request Status (DMAWAITSTAT), offset 0x010 ...........ccccveereennnnnn. 562
Register 9:  DMA Channel Software Request (DMASWREQ), offset OX014 .........cooiiiiiiiiiiii, 563
Register 10: DMA Channel Useburst Set (DMAUSEBURSTSET), offset 0x018 .........cccoviiiiiiiiiiiiiiininnen. 564
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Register 11: DMA Channel Useburst Clear (DMAUSEBURSTCLR), offset 0X01C ..........cccoeeviviiieerennnnnnn. 565
Register 12: DMA Channel Request Mask Set (DMAREQMASKSET), offset 0x020 ............cccccoeevennnnnen. 566
Register 13: DMA Channel Request Mask Clear (DMAREQMASKCLR), offset 0x024 ................cccuunneee. 567
Register 14: DMA Channel Enable Set (DMAENASET), offset OX028 ............ooiiiiiiiiiiii e 568
Register 15: DMA Channel Enable Clear (DMAENACLR), offset OX02C ..........cocoviiiiiiiiiiiiiei e 569
Register 16: DMA Channel Primary Alternate Set (DMAALTSET), offset 0X030 ..........cccccoviiiiiiiinieiinnnnn. 570
Register 17: DMA Channel Primary Alternate Clear (DMAALTCLR), offset 0x034 ..........cccoeeviiiieerinnnnnn. 571
Register 18: DMA Channel Priority Set (DMAPRIOSET), offset OX038 ..o, 572
Register 19: DMA Channel Priority Clear (DMAPRIOCLR), offset OX03C ..., 573
Register 20: DMA Bus Error Clear (DMAERRCLR), offset OX04C .......c..oiiiiiiiiiiiiiieeei e 574
Register 21: DMA Channel Assignment (DMACHASGN), offset O0X500 .........cccoovviiiiiiiiiiiiici e 575
Register 22: DMA Channel Interrupt Status (DMACHIS), offset OX504 ...........cccoooviiiiiiiiiiei e, 576
Register 23: DMA Channel Map Select 0 (DMACHMAPO), offset 0X510 .........coveviiiiiieiiiiieeeeieeeeeiine, 577
Register 24: DMA Channel Map Select 1 (DMACHMAP1), offset OX514 ......c.oiiiiiiiiiiiiiii e, 578
Register 25: DMA Channel Map Select 2 (DMACHMAP2), offset OX518 .........coiiiiiiiiiiiiiii e, 579
Register 26: DMA Channel Map Select 3 (DMACHMAP3), offset OX51C ........vviiiiiiiiiiiiieei e, 580
Register 27: DMA Peripheral Identification 0 (DMAPeriphIDO0), offset OXFEO .............cccoevviiiiiiiiiiiieiis 581
Register 28: DMA Peripheral Identification 1 (DMAPeriphID1), offset OXFE4 .............ccoooviiiiiiiiiiiiii, 582
Register 29: DMA Peripheral Identification 2 (DMAPeriphID2), offset OXFES8 ............cccoviiiiiiiiiniiiie. 583
Register 30: DMA Peripheral Identification 3 (DMAPeriphID3), offset OXFEC ............ocooiiiiiiiiiiinnn. 584
Register 31: DMA Peripheral Identification 4 (DMAPeriphlD4), offset OXFDO ............cccoviiiiiiiiiiiiiiinieees 585
Register 32: DMA PrimeCell Identification 0 (DMAPCelllD0), offset OXFFO ...........cccooiiiiiiiiiiiiiiinn. 586
Register 33: DMA PrimeCell Identification 1 (DMAPCellID1), offset OXFF4 ...........coovviiiiiiiiiiiieees 587
Register 34: DMA PrimeCell Identification 2 (DMAPCellID2), offset OXFF8 ............cccoviiiiiiiiiiiiiiiee, 588
Register 35: DMA PrimeCell Identification 3 (DMAPCellID3), offset OXFFC ...........coveiiiiiiiiiiiieeeeie, 589
General-Purpose Input/Outputs (GPIOS) ..o e 590
Register 1:  GPIO Data (GPIODATA), offset OX000 .........coiiiiiiiiiiii e 602
Register 2:  GPIO Direction (GPIODIR), OffSet OX400 .......ccuuiiiiiiiieeeiiie e 603
Register 3:  GPIO Interrupt Sense (GPIOIS), offset OX404 ..o 604
Register 4:  GPIO Interrupt Both Edges (GPIOIBE), offset 0X408 ...........coooiiiiiiiiii e 605
Register 5:  GPIO Interrupt Event (GPIOIEV), offset OX40C ..........coiiiiiiiiiiii e 606
Register 6:  GPIO Interrupt Mask (GPIOIM), offSet OX410 .........uiiiiriiiii e 607
Register 7:  GPIO Raw Interrupt Status (GPIORIS), offset 0X414 .........ccovviiiiiiiii e 608
Register 8:  GPIO Masked Interrupt Status (GPIOMIS), offset OX418 .......ccoeviiiiiiiiiii e, 609
Register 9:  GPIO Interrupt Clear (GPIOICR), offset OX41C ... 610
Register 10: GPIO Alternate Function Select (GPIOAFSEL), offset 0x420 ...........cccooiiiiiiiiiiiiiiiiiene, 611
Register 11:  GPIO 2-mA Drive Select (GPIODR2R), offset 0X500 ........ccoiieiiiiiiiiiiiiie e 613
Register 12:  GPIO 4-mA Drive Select (GPIODR4R), offset 0X504 ..........covviiiiiieiiieiie e 614
Register 13:  GPIO 8-mA Drive Select (GPIODRS8R), offset 0X508 .............cccoeiiiiiiiiiiiieeceeee e 615
Register 14: GPIO Open Drain Select (GPIOODR), offset OX50C .......cc.iiiiiiiieiieiiiie e 616
Register 15:  GPIO Pull-Up Select (GPIOPUR), offset OX510 .........uiiiiiiiiiiiiiiii e 617
Register 16:  GPIO Pull-Down Select (GPIOPDR), offset OX514 .......cooiiiiiiiii e 619
Register 17: GPIO Slew Rate Control Select (GPIOSLR), offset OX518 .........cooiiiiiiiiiiiiiii e 621
Register 18: GPIO Digital Enable (GPIODEN), offSet OX51C .......cocviiiiiiii e 622
Register 19:  GPIO Lock (GPIOLOCK), OffSet OX520 ........uiiiiiiiiiiiiie et 624
Register 20:  GPIO Commit (GPIOCR), OffSet OX524 .......ccoiiiiiiiiiie e 625
Register 21:  GPIO Analog Mode Select (GPIOAMSEL), offset 0x528 .........coooiiiiiiiii e 627
Register 22:  GPIO Port Control (GPIOPCTL), offset OX52C ..........ouiiiiiiiiiii e 628
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Register 23:  GPIO ADC Control (GPIOADCCTL), offset OX530 ......uviiiiiiiieeiiiiie e 630
Register 24:  GPIO DMA Control (GPIODMACTL), offset OX534 ........cooimiiiiiiiie e, 631
Register 25:  GPIO Peripheral Identification 4 (GPIOPeriphlD4), offset OXFDO ...........ccccoiiiiiiiiiiieiininnen. 632
Register 26: GPIO Peripheral Identification 5 (GPIOPeriphID5), offset OXFD4 ...........cccoviiiiiiiiiiiieiiien. 633
Register 27:  GPIO Peripheral Identification 6 (GPIOPeriphlD6), offset OXFDS8 ..............ccoveviiiiiiiiieinns 634
Register 28: GPIO Peripheral Identification 7 (GPIOPeriphlD7), offset OXFDC ............cccoiviiiiiiiiiieinnns 635
Register 29: GPIO Peripheral Identification 0 (GPIOPeriphIDO0), offset OXFEOQ ...........cccovviiieiiiiiiieriiinnnnn. 636
Register 30: GPIO Peripheral Identification 1 (GPIOPeriphlD1), offset OXFE4 ............ccoiiiiiiiiiiiiiin, 637
Register 31:  GPIO Peripheral Identification 2 (GPIOPeriphlD2), offset OXFES8 ............ccccoiiiiiiiiiiiiiinnen. 638
Register 32: GPIO Peripheral Identification 3 (GPIOPeriphID3), offset OXFEC ...........ccoovviiiiiiiiiiiiiiinnnn. 639
Register 33: GPIO PrimeCell Identification 0 (GPIOPCellIDO0), offset OXFFO ..........cccvivviiiiiiiiiieecie, 640
Register 34: GPIO PrimeCell Identification 1 (GPIOPCelllD1), offset OXFF4 ...........cooiiiiiiiiiiiiee, 641
Register 35: GPIO PrimeCell Identification 2 (GPIOPCellID2), offset OXFF8 ...........cccovviiiiiiiiiiiieiiiieees 642
Register 36: GPIO PrimeCell Identification 3 (GPIOPCelllD3), offset OXFFC ...........coovviiiiiiiiiiiiiiin, 643
General-Purpose TIMEIS ... s s s s nnnn 644
Register 1:  GPTM Configuration (GPTMCFG), offset 0X000 .........ccooiiiiiiiiiiiiiieeee e 667
Register 2:  GPTM Timer A Mode (GPTMTAMR), offset 0X004 ..o 669
Register 3:  GPTM Timer B Mode (GPTMTBMR), offset OX008 .........ccooiiiiiiiiiii e, 673
Register 4:  GPTM Control (GPTMCTL), offset OX00C ........ccoiieiiiiiiiiiiie e e e e 677
Register 5: GPTM Synchronize (GPTMSYNC), offsSet OX010 .........uviiiniiiiiiiiii e 681
Register 6:  GPTM Interrupt Mask (GPTMIMR), offset OX018 ..........ccovviiiiiiiiii e 685
Register 7:  GPTM Raw Interrupt Status (GPTMRIS), offset OX01C ........cooiiiiiiiiiiii e, 688
Register 8:  GPTM Masked Interrupt Status (GPTMMIS), offset 0X020 ............ccooiviiiiiiiiiiiiiiieeei, 691
Register 9:  GPTM Interrupt Clear (GPTMICR), offset OX024 ...........cooumiiiiiiiiii e 694
Register 10: GPTM Timer A Interval Load (GPTMTAILR), offset OX028 ............ccooviiiiiiiiiiiiii e, 696
Register 11: GPTM Timer B Interval Load (GPTMTBILR), offset 0X02C ...........ccovuiiiiiiiiiiieeeieeeee e, 697
Register 12: GPTM Timer A Match (GPTMTAMATCHR), offset 0X030 .........cccoiiiiiiiiiiiiiie e 698
Register 13: GPTM Timer B Match (GPTMTBMATCHR), offset O0X034 ..........cooiiiiiiiiiiiiieeee e, 699
Register 14: GPTM Timer A Prescale (GPTMTAPR), offset OX038 .........ccooiiiiiiiiiiii e 700
Register 15: GPTM Timer B Prescale (GPTMTBPR), offset 0X03C .........ccooiiiiiiiiiiiiiiiiecc e 701
Register 16:  GPTM TimerA Prescale Match (GPTMTAPMR), offset 0X040 ..........c.cooviiiiiiiiiiiiiiiieiie, 702
Register 17: GPTM TimerB Prescale Match (GPTMTBPMR), offset 0X044 ...........cocoiviiiiieiiiieiieeeeis 703
Register 18: GPTM Timer A (GPTMTAR), offset OX048 ..........oiiiiiiiie e 704
Register 19: GPTM Timer B (GPTMTBR), offSet OX04C ........uiiiiiiieiiee e 705
Register 20: GPTM Timer A Value (GPTMTAV), offset OX050 .......c..oiieniiiiiiiiee e 706
Register 21:  GPTM Timer B Value (GPTMTBYV), offset 0X054 ..........cooiiiiiiiiii e 707
Register 22: GPTM RTC Predivide (GPTMRTCPD), offset 0X058 ..........ccoiiieiiiiiiiiiiaiee e 708
Register 23: GPTM Timer A Prescale Snapshot (GPTMTAPS), offset OX05C .........ccccevviiiiiiiiiiiieecies 709
Register 24: GPTM Timer B Prescale Snapshot (GPTMTBPS), offset 0x060 ..............ccccoveiiieiinieiinnnns. 710
Register 25: GPTM Timer A Prescale Value (GPTMTAPYV), offset 0X064 ...........ccoeviieeiiiiiieeiiiiineeeeiiennnn 711
Register 26: GPTM Timer B Prescale Value (GPTMTBPV), offset 0X068 .............coooiiiiiiiiiiiiiiiieees 712
Register 27:  GPTM Peripheral Properties (GPTMPP), offset OXFCO ...........ccouiiiiiiiiiiiiii e, 713
WatChdOog TIMEIS ... a s r e e e annn e e e e e nnnas 714
Register 1:  Watchdog Load (WDTLOAD), offset OX000 .........oouiiiiiiii e 718
Register 2:  Watchdog Value (WDTVALUE), offset OX004 ........cooouiiiii e 719
Register 3:  Watchdog Control (WDTCTL), offset OX008 ..........ccoouuiiiiiiiiiiei e 720
Register 4:  Watchdog Interrupt Clear (WDTICR), offset OX00C .........ccviiiiiiiiiiiii e 722
Register 5:  Watchdog Raw Interrupt Status (WDTRIS), offset 0X010 ..........ccooeviiiiiiiiiiiieiieeeeeis 723
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Register 6:  Watchdog Masked Interrupt Status (WDTMIS), offset OX014 ........cooviiiiiiiiiiiie e, 724
Register 7:  Watchdog Test (WDTTEST), offset OX418 ... 725
Register 8:  Watchdog Lock (WDTLOCK), offset OXCO0 .........uiiiiiiiiiiiii e 726
Register 9:  Watchdog Peripheral Identification 4 (WDTPeriphlD4), offset OXFDO .........c.ccooooiiiiiiiinnnnnnn. 727
Register 10: Watchdog Peripheral Identification 5 (WDTPeriphlD5), offset OXFD4 ...........ccccoeivviiiiiinnns 728
Register 11: Watchdog Peripheral Identification 6 (WDTPeriphlD6), offset OXFDS8 ...............ccccceevieinnnnis 729
Register 12:  Watchdog Peripheral Identification 7 (WDTPeriphIlD7), offset OXFDC ..........ccooovvviiieeiinnnnnn. 730
Register 13:  Watchdog Peripheral Identification 0 (WDTPeriphlDO0), offset OXFEO ..............ccciiiiiiinnnnnn. 731
Register 14: Watchdog Peripheral Identification 1 (WDTPeriphlD1), offset OXFE4 ...............ccooiiiiiininnnn. 732
Register 15:  Watchdog Peripheral Identification 2 (WDTPeriphlD2), offset OXFES ..............ccccoeiieiiinnnnnn. 733
Register 16: Watchdog Peripheral Identification 3 (WDTPeriphID3), offset OXFEC ............ccoivviiieennnnnne. 734
Register 17: Watchdog PrimeCell Identification 0 (WDTPCelllD0), offset OXFFO ............ccccoeviiiinieinnnnn.n. 735
Register 18: Watchdog PrimeCell Identification 1 (WDTPCelllD1), offset OXFF4 ..........ccooviiiiiiiiiiiiins 736
Register 19:  Watchdog PrimeCell Identification 2 (WDTPCelllD2), offset OXFF8 ..........ccoooiiiiiiiiiiiiins 737
Register 20: Watchdog PrimeCell Identification 3 (WDTPCellID3 ), offset OXFFC ..........ccooviiiiiiiiiiiinnnnnn. 738
Analog-to-Digital Converter (ADC) ........ccciimmimiiiininr s 739
Register 1:  ADC Active Sample Sequencer (ADCACTSS), offset 0X000 ...........ccovivieiiiiiiieiiiiiiieeeiinen, 761
Register 2:  ADC Raw Interrupt Status (ADCRIS), offset OX004 ............iiiiiiiiiiiiii e 763
Register 3:  ADC Interrupt Mask (ADCIM), offset OX008 ..........ccoouiiiiiiiiii e 765
Register 4:  ADC Interrupt Status and Clear (ADCISC), offset O0X00C ..........ccoiiiiiiiiiiiieiieece e 768
Register 5:  ADC Overflow Status (ADCOSTAT), offset OX010 .........coeeiiiiiiiiiie e, 771
Register 6:  ADC Event Multiplexer Select (ADCEMUX), offset OX014 .........ooiiiiiiiiiiiiiiie e, 773
Register 7:  ADC Underflow Status (ADCUSTAT), offset OX018 .......coormiiiiiiiii e 778
Register 8:  ADC Trigger Source Select (ADCTSSEL), offset OX01C ......cooiiiiiiiiiii e 779
Register 9:  ADC Sample Sequencer Priority (ADCSSPRI), offset OX020 ..........cccoiiiiiiiiiiiiiiee, 781
Register 10: ADC Sample Phase Control (ADCSPC), offset 0X024 ..........c.coeiieiiiiiiiiiie e 783
Register 11: ADC Processor Sample Sequence Initiate (ADCPSSI), offset 0x028 ...........cccceiveiiiiiinnns 785
Register 12: ADC Sample Averaging Control (ADCSAC), offset 0X030 ..........ceoeveiiiieiiiiiiieeiiiiieeeeiieeees 787
Register 13: ADC Digital Comparator Interrupt Status and Clear (ADCDCISC), offset 0x034 ................. 788
Register 14: ADC Control (ADCCTL), Offset OX038 .........iiiiiiiieiei e 790
Register 15: ADC Sample Sequence Input Multiplexer Select 0 (ADCSSMUXO0), offset 0x040 ............... 791
Register 16: ADC Sample Sequence Control 0 (ADCSSCTLO), offset 0x044 ...........ccovevviiiiiiiiiiiieeeis 793
Register 17: ADC Sample Sequence Result FIFO 0 (ADCSSFIFOQ), offset 0x048 ............cccoeeviveeinnnnnn. 800
Register 18: ADC Sample Sequence Result FIFO 1 (ADCSSFIFO1), offset 0x068 .............cccvvveevivnnnnnn. 800
Register 19:  ADC Sample Sequence Result FIFO 2 (ADCSSFIFO2), offset 0x088 ............ccccvvivievinnnnnen. 800
Register 20: ADC Sample Sequence Result FIFO 3 (ADCSSFIFO3), offset OX0A8 .........ccooeiiiiiiiiiinnnnnn. 800
Register 21: ADC Sample Sequence FIFO 0 Status (ADCSSFSTATO0), offset OX04C ..........cccovvveieeennnnen. 801
Register 22: ADC Sample Sequence FIFO 1 Status (ADCSSFSTAT1), offset OX06C ..............ccvvvevnnnnnne. 801
Register 23: ADC Sample Sequence FIFO 2 Status (ADCSSFSTAT2), offset 0x08C .............ccoeeeennenen. 801
Register 24: ADC Sample Sequence FIFO 3 Status (ADCSSFSTAT3), offset OXOAC .........ccocvviveevinnnnnn. 801
Register 25: ADC Sample Sequence 0 Operation (ADCSSOPO), offset OX050 ..........cccoviiiiiiiiiiiiiiiiinneens 803
Register 26: ADC Sample Sequence 0 Digital Comparator Select (ADCSSDCO), offset 0x054 .............. 805
Register 27: ADC Sample Sequence Input Multiplexer Select 1 (ADCSSMUX1), offset 0x060 ............... 807
Register 28: ADC Sample Sequence Input Multiplexer Select 2 (ADCSSMUX2), offset 0x080 ............... 807
Register 29: ADC Sample Sequence Control 1 (ADCSSCTL1), offset 0x064 .............ccceeevveiiiiiiinieeinnnnns 808
Register 30: ADC Sample Sequence Control 2 (ADCSSCTL2), offset 0X084 ..........cccoeeveviiieviiiiieeneiinnnn. 808
Register 31: ADC Sample Sequence 1 Operation (ADCSSOP1), offset OX070 ..........ccooviiiiiiiiiiiiiiiiinnnens 812
Register 32: ADC Sample Sequence 2 Operation (ADCSSOP2), offset OX090 ..........cccooivieiiiiiiiiinnnnnnn. 812
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Register 33: ADC Sample Sequence 1 Digital Comparator Select (ADCSSDC1), offset 0x074 .............. 813
Register 34: ADC Sample Sequence 2 Digital Comparator Select (ADCSSDC?2), offset 0x094 .............. 813
Register 35: ADC Sample Sequence Input Multiplexer Select 3 (ADCSSMUX3), offset 0x0AO ............... 815
Register 36: ADC Sample Sequence Control 3 (ADCSSCTL3), offset OX0A4 ........coviviiiiiiiiiiieeeieeees 816
Register 37: ADC Sample Sequence 3 Operation (ADCSSOP3), offset 0XOBO ..........cccccevveviiiieiieeennnnns 818
Register 38: ADC Sample Sequence 3 Digital Comparator Select (ADCSSDC3), offset 0x0B4 .............. 819
Register 39: ADC Digital Comparator Reset Initial Conditions (ADCDCRIC), offset 0xDQO ..................... 820
Register 40: ADC Digital Comparator Control 0 (ADCDCCTLO), offset OXEQO ...........ccccvvivieiiriinieiinnnnnnn. 825
Register 41:  ADC Digital Comparator Control 1 (ADCDCCTL1), offset OXEO4 ..........cccoeviiieiiiiiiiieiininnen. 825
Register 42: ADC Digital Comparator Control 2 (ADCDCCTL2), offset OXEO8 ...........ccoevviiiiiiiiiiiieiis 825
Register 43: ADC Digital Comparator Control 3 (ADCDCCTL3), offset OXEOC ...........ccoeeviiiiiiiiiiiiiiees 825
Register 44: ADC Digital Comparator Control 4 (ADCDCCTLA4), offset OXE10 ..........cooveiiiiiiiiiiiiiicii, 825
Register 45: ADC Digital Comparator Control 5 (ADCDCCTL5), offset OXE14 .........ccoovvivieeeiiiiieeeeeiinnne. 825
Register 46: ADC Digital Comparator Control 6 (ADCDCCTLG6), offset OXE18 ...........ccoeviiiiiiiiiiiieiiiinen. 825
Register 47: ADC Digital Comparator Control 7 (ADCDCCTL7), offset OXE1C .........coeeiiviiiiiiiiiiieeieinnnnn. 825
Register 48: ADC Digital Comparator Range 0 (ADCDCCMPO), offset OXE40 ..........cccovviiiiiiiiiiiiiiinieees 828
Register 49: ADC Digital Comparator Range 1 (ADCDCCMP1), offset OXE44 .........ccovvviiiiiiiiiiiei, 828
Register 50: ADC Digital Comparator Range 2 (ADCDCCMP2), offset OXE48 ...........cccovviiiiiiiiiiieinn, 828
Register 51:  ADC Digital Comparator Range 3 (ADCDCCMP3), offset OXE4C .........cceevvviiveiiiiiiieeeennnnnn. 828
Register 52: ADC Digital Comparator Range 4 (ADCDCCMP4), offset OXESO0 ...........cccvuiviiiiiiiiiiiiiinnenes 828
Register 53: ADC Digital Comparator Range 5 (ADCDCCMP5), offset OXES4 ..........cccovviiiiiiiiiiiiiiiiniees 828
Register 54: ADC Digital Comparator Range 6 (ADCDCCMPG6), offset OXES8 ...........ccciveiiiiiiiiiiiinnenes 828
Register 55: ADC Digital Comparator Range 7 (ADCDCCMP7), offset OXESC ..........ccoovviiiiiiiiiiiiiis 828
Register 56: ADC Peripheral Properties (ADCPP), offset OXFCO ..........coooiiiiiiiiiiii e 829
Register 57: ADC Peripheral Configuration (ADCPC), offset OXFC4 .........ccooviiiiiiiiiiieiie e 831
Register 58: ADC Clock Configuration (ADCCC), offset OXFC8 .........ccouuiiiiiiiiiiiii e 832
Universal Asynchronous Receivers/Transmitters (UARTS) ......cccccoiiiiiiiriiinicnnnsncsscsncessssssnnns 833
Register 1:  UART Data (UARTDR), OffSet OX000 .........oiiiiiiiieiiiiiie e e e 846
Register 2:  UART Receive Status/Error Clear (UARTRSR/UARTECR), offset 0x004 ...............cceevunnnee. 848
Register 3:  UART Flag (UARTFR), offset OX018 ......couniiiiiieeie e 851
Register 4:  UART IrDA Low-Power Register (UARTILPR), offset 0X020 ...........ccccoiiiiiiiiiiiiiiiiiieeceine, 853
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Register 7:  QEI Velocity Counter (QEICOUNT), offset OX018 .......coooriiiiii e, 1145
Register 8:  QEI Velocity (QEISPEED), offset OXO1C ....coouiiiii e 1146
Register 9:  QEI Interrupt Enable (QEIINTEN), offset 0X020 ..........ccoouiiiiiiiiiiii e 1147
Register 10: QEI Raw Interrupt Status (QEIRIS), offset OX024 ...........cooiiiiiiiii e, 1149
Register 11:  QEI Interrupt Status and Clear (QEIISC), offset OX028 ...........coiiiiiiiiiiiiiiie e, 1151
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About This Document

This data sheet provides reference information for the TM4C123AE6PM microcontroller, describing
the functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M4F
core.

Audience

This manual is intended for system software developers, hardware designers, and application
developers.

About This Manual

This document is organized into sections that correspond to each major feature.

Related Documents

The following related documents are available on the Tiva™ C Series web site at
http://www.ti.com/tiva-c:

TM4C123AE6PM Errata

ARM® Cortex™-M4 Errata

Cortex™-M3/M4 Instruction Set Technical User's Manual
TivaWare™ Boot Loader for C Series User's Guide
TivaWare™ Graphics Library for C Series User's Guide
TivaWare™ Peripheral Driver Library for C Series User's Guide
TivaWare™ USB Library for C Series User's Guide

TM4C123AE6PM ROM User’s Guide

The following related documents are also referenced:

ARM® Debug Interface V5 Architecture Specification
ARM® Embedded Trace Macrocell Architecture Specification

IEEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

This documentation list was current as of publication date. Please check the web site for additional
documentation, including application notes and white papers.

April 10, 2013
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About This Document

Documentation Conventions

This document uses the conventions shown in Table 1 on page 34.

Table 1. Documentation Conventions

Notation

Meaning

General Register Notation

REGISTER APB registers are indicated in uppercase bold. For example, PBORCTL is the Power-On and
Brown-Out Reset Control register. If a register name contains a lowercase n, it represents more
than one register. For example, SRCRn represents any (or all) of the three Software Reset Control
registers: SRCR0O, SRCR1 , and SRCR2.

bit A single bit in a register.

bit field Two or more consecutive and related bits.

offset Oxnnn

A hexadecimal increment to a register's address, relative to that module's base address as specified
in Table 2-4 on page 81.

Register N

Registers are numbered consecutively throughout the document to aid in referencing them. The
register number has no meaning to software.

reserved

Register bits marked reserved are reserved for future use. In most cases, reserved bits are set to
0; however, user software should not rely on the value of a reserved bit. To provide software
compatibility with future products, the value of a reserved bit should be preserved across a
read-modify-write operation.

yy:xx

The range of register bits inclusive from xx to yy. For example, 31:15 means bits 15 through 31 in
that register.

Register Bit/Field
Types

This value in the register bit diagram indicates whether software running on the controller can
change the value of the bit field.

RC Software can read this field. The bit or field is cleared by hardware after reading the bit/field.

RO Software can read this field. Always write the chip reset value.

R/W Software can read or write this field.

R/WC Software can read or write this field. Writing to it with any value clears the register.

R/wW1C Software can read or write this field. A write of a 0 to a W1C bit does not affect the bit value in the
register. A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged.
This register type is primarily used for clearing interrupt status bits where the read operation
provides the interrupt status and the write of the read value clears only the interrupts being reported
at the time the register was read.

R/W1S Software can read or write a 1 to this field. A write of a 0 to a R/W1S bit does not affect the bit
value in the register.

Ww1C Software can write this field. A write of a 0 to a W1C bit does not affect the bit value in the register.
A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged. A
read of the register returns no meaningful data.

This register is typically used to clear the corresponding bit in an interrupt register.

WO Only a write by software is valid; a read of the register returns no meaningful data.

Register Bit/Field This value in the register bit diagram shows the bit/field value after any reset, unless noted.

Reset Value

0 Bit cleared to 0 on chip reset.

1

Bit set to 1 on chip reset.

Nondeterministic.

Pin/Signal Notation

Pin alternate function; a pin defaults to the signal without the brackets.

[]
pin

Refers to the physical connection on the package.

signal

Refers to the electrical signal encoding of a pin.
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Table 1. Documentation Conventions (continued)

Notation

Meaning

assert a signal

Change the value of the signal from the logically False state to the logically True state. For active
High signals, the asserted signal value is 1 (High); for active Low signals, the asserted signal value
is 0 (Low). The active polarity (High or Low) is defined by the signal name (see SIGNAL and STGNAL
below).

deassert a signal

Change the value of the signal from the logically True state to the logically False state.

STGNALC Signal names are in uppercase and in the Courier font. An overbar on a signal name indicates that
it is active Low. To assert STGNAL is to drive it Low; to deassert STGNAL is to drive it High.

SIGNAL Signal names are in uppercase and in the Courier font. An active High signal has no overbar. To
assert SIGNAL is to drive it High; to deassert SIGNAL is to drive it Low.

Numbers

X An uppercase X indicates any of several values is allowed, where X can be any legal pattern. For
example, a binary value of 0X00 can be either 0100 or 0000, a hex value of 0xX is 0x0 or 0x1, and
SO on.

0x Hexadecimal numbers have a prefix of Ox. For example, 0xO0FF is the hexadecimal number FF.

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written
without a prefix or suffix.

April 10, 2013
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1.1

Architectural Overview

Texas Instrument's Tiva™ C Series microcontrollers provide designers a high-performance ARM®
Cortex™-M-based architecture with a broad set of integration capabilities and a strong ecosystem
of software and development tools. Targeting performance and flexibility, the Tiva™ C Series
architecture offers a 80 MHz Cortex-M with FPU, a variety of integrated memories and multiple
programmable GPIO. Tiva™ C Series devices offer consumers compelling cost-effective solutions
by integrating application-specific peripherals and providing a comprehensive library of software
tools which minimize board costs and design-cycle time. Offering quicker time-to-market and cost
savings, the Tiva™ C Series microcontrollers are the leading choice in high-performance 32-bit
applications.

This chapter contains an overview of the Tiva™ C Series microcontrollers as well as details on the
TM4C123AE6PM microcontroller:

m “Tiva™ C Series Overview” on page 36
m “TM4C123AE6PM Microcontroller Overview” on page 37
m “TM4C123AE6PM Microcontroller Features” on page 40

m “TM4C123AE6PM Microcontroller Hardware Details” on page 57

Tiva™ C Series Overview

The Tiva™ C Series ARM Cortex-M4 microcontrollers provide top performance and advanced
integration. The product family is positioned for cost-conscious applications requiring significant
control processing and connectivity capabilities such as:

Low power, hand-held smart devices
Gaming equipment

Home and commercial site monitoring and control
Motion control

Medical instrumentation

Test and measurement equipment
Factory automation

Fire and security

Smart Energy/Smart Grid solutions
Intelligent lighting control
Transportation

In addition, the TM4C123AEGPM microcontroller offers the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user community.
Additionally, the microcontroller uses ARM's Thumb®-compatible Thumb-2 instruction set to reduce
memory requirements and, thereby, cost. Finally, the TM4C123AE6PM microcontroller is
code-compatible to all members of the extensive Tiva™ C Series; providing flexibility to fit precise
needs.

Texas Instruments offers a complete solution to get to market quickly, with evaluation and
development boards, white papers and application notes, an easy-to-use peripheral driver library,
and a strong support, sales, and distributor network.

36
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Figure 1-1. Tiva™ TM4C123x Block Diagram
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1.2 TMAC123AE6PM Microcontroller Overview

The TM4C123AEGPM microcontroller combines complex integration and high performance with the
features shown in Table 1-1.

Table 1-1. TM4C123AE6PM Microcontroller Features

Feature Description
Core ARM Cortex-M4F processor core
Performance 80-MHz operation; 100 DMIPS performance
Flash 128 KB single-cycle Flash memory
System SRAM 32 KB single-cycle SRAM
EEPROM 2KB of EEPROM
Internal ROM Internal ROM loaded with TivaWare™ for C Series software

Communication Interfaces

Universal Asynchronous Receivers/Transmitter Eight UARTs

(UART)

Synchronous Serial Interface (SSI) Four SSI modules

Inter-Integrated Circuit (12C) Six 12C modules with four transmission speeds including high-speed

mode
Controller Area Network (CAN) Two CAN 2.0 A/B controllers
System Integration

Micro Direct Memory Access (UDMA) ARM® PrimeCell® 32-channel configurable uDMA controller

General-Purpose Timer (GPTM) Six 16/32-bit GPTM blocks and six 32/64-bit Wide GPTM blocks
April 10, 2013 37
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Table 1-1. TM4C123AE6PM Microcontroller Features (continued)

Feature

Description

Watchdog Timer (WDT)

Two watchdog timers

General-Purpose Input/Output (GPIO)

Seven physical GPIO blocks

Advanced Motion Control

Pulse Width Modulator (PWM)

Two PWM modules, each with four PWM generator blocks and a
control block, for a total of 16 PWM outputs.

Quadrature Encoder Interface (QEI)

Two QEI modules

Analog Support

Analog-to-Digital Converter (ADC)

Two 12-bit ADC modules with a maximum sample rate of one million
samples/second

Analog Comparator Controller

Two independent integrated analog comparators

Digital Comparator

16 digital comparators

JTAG and Serial Wire Debug (SWD)

One JTAG module with integrated ARM SWD

Package

64-pin LQFP

Operating Range

Industrial (-40°C to 85°C) temperature range

Figure 1-2 on page 39 shows the features on the TM4C123AEGPM microcontroller. Note that there
are two on-chip buses that connect the core to the peripherals. The Advanced Peripheral Bus (APB)
bus is the legacy bus. The Advanced High-Performance Bus (AHB) bus provides better back-to-back

access performance than the APB bus.

38
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Figure 1-2. Tiva TM4C123AE6PM Microcontroller High-Level Block Diagram
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1.3 TM4C123AE6PM Microcontroller Features
The TM4C123AE6PM microcontroller component features and general function are discussed in
more detail in the following section.
1.31 ARM Cortex-M4F Processor Core
All members of the Tiva™ C Series, including the TM4C123AE6PM microcontroller, are designed
around an ARM Cortex-M processor core. The ARM Cortex-M processor provides the core for a
high-performance, low-cost platform that meets the needs of minimal memory implementation,
reduced pin count, and low power consumption, while delivering outstanding computational
performance and exceptional system response to interrupts.
1.3.11 Processor Core (see page 58)
m 32-bit ARM Cortex-M4F architecture optimized for small-footprint embedded applications
m 80-MHz operation; 100 DMIPS performance
m Outstanding processing performance combined with fast interrupt handling
s Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications
— Single-cycle multiply instruction and hardware divide
— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control
— Unaligned data access, enabling data to be efficiently packed into memory
m |EEE754-compliant single-precision Floating-Point Unit (FPU)
m 16-bit SIMD vector processing unit
m Fast code execution permits slower processor clock or increases sleep mode time
m Harvard architecture characterized by separate buses for instruction and data
m Efficient processor core, system and memories
m Hardware division and fast digital-signal-processing orientated multiply accumulate
m Saturating arithmetic for signal processing
m Deterministic, high-performance interrupt handling for time-critical applications
= Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality
m Enhanced system debug with extensive breakpoint and trace capabilities
m Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing
40 April 10, 2013
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m Migration from the ARM7™ processor family for better performance and power efficiency

m Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 467 for more information.

m Ultra-low power consumption with integrated sleep modes

1.3.1.2 System Timer (SysTick) (see page 112)

ARM Cortex-M4F includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit,
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter
can be used in several different ways, for example:

m  An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine

m A high-speed alarm timer using the system clock

m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter

m A simple counter used to measure time to completion and time used
m An internal clock-source control based on missing/meeting durations

1.3.1.3 Nested Vectored Interrupt Controller (NVIC) (see page 113)

The TM4C123AEGPM controller includes the ARM Nested Vectored Interrupt Controller (NVIC).
The NVIC and Cortex-M4F prioritize and handle all exceptions in Handler Mode. The processor
state is automatically stored to the stack on an exception and automatically restored from the stack
at the end of the Interrupt Service Routine (ISR). The interrupt vector is fetched in parallel to the
state saving, enabling efficient interrupt entry. The processor supports tail-chaining, meaning that
back-to-back interrupts can be performed without the overhead of state saving and restoration.
Software can set eight priority levels on 7 exceptions (system handlers) and 79 interrupts.

m Deterministic, fast interrupt processing: always 12 cycles, or just 6 cycles with tail-chaining (these
values reflect no FPU stacking)

m External non-maskable interrupt signal (NMI) available for immediate execution of NMI handler
for safety critical applications

m Dynamically reprioritizable interrupts
m Exceptional interrupt handling via hardware implementation of required register manipulations

1.3.1.4  System Control Block (SCB) (see page 114)

The SCB provides system implementation information and system control, including configuration,
control, and reporting of system exceptions.

1.3.1.5 Memory Protection Unit (MPU) (see page 114)

The MPU supports the standard ARM7 Protected Memory System Architecture (PMSA) model. The
MPU provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.
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1.3.1.6 Floating-Point Unit (FPU) (see page 119)
The FPU fully supports single-precision add, subtract, multiply, divide, multiply and accumulate,
and square root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions.
m 32-bit instructions for single-precision (C float) data-processing operations
m  Combined multiply and accumulate instructions for increased precision (Fused MAC)
m Hardware support for conversion, addition, subtraction, multiplication with optional accumulate,
division, and square-root
m Hardware support for denormals and all IEEE rounding modes
m 32 dedicated 32-bit single-precision registers, also addressable as 16 double-word registers
m Decoupled three stage pipeline
1.3.2 On-Chip Memory
The TM4C123AE6PM microcontroller is integrated with the following set of on-chip memory and
features:
m 32 KB single-cycle SRAM
m 128 KB Flash memory
m 2KB EEPROM
m Internal ROM loaded with TivaWare™ for C Series software:
— TivaWare™ Peripheral Driver Library
— TivaWare Boot Loader
— Advanced Encryption Standard (AES) cryptography tables
— Cyclic Redundancy Check (CRC) error detection functionality
1.3.21 SRAM (see page 468)
The TM4C123AE6PM microcontroller provides 32 KB of single-cycle on-chip SRAM. The internal
SRAM of the device is located at offset 0x2000.0000 of the device memory map.
Because read-modify-write (RMW) operations are very time consuming, ARM has introduced
bit-banding technology in the Cortex-M4F processor. With a bit-band-enabled processor, certain
regions in the memory map (SRAM and peripheral space) can use address aliases to access
individual bits in a single, atomic operation.
Data can be transferred to and from the SRAM using the Micro Direct Memory Access Controller
(WDMA).
1.3.2.2 Flash Memory (see page 471)
The TM4C123AE6PM microcontroller provides 128 KB of single-cycle on-chip Flash memory. The
Flash memory is organized as a set of 1-KB blocks that can be individually erased. Erasing a block
causes the entire contents of the block to be reset to all 1s. These blocks are paired into a set of
2-KB blocks that can be individually protected. The blocks can be marked as read-only or
execute-only, providing different levels of code protection. Read-only blocks cannot be erased or
programmed, protecting the contents of those blocks from being modified. Execute-only blocks
42 April 10, 2013
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cannot be erased or programmed, and can only be read by the controller instruction fetch mechanism,
protecting the contents of those blocks from being read by either the controller or by a debugger.

1.3.2.3 ROM (see page 469)
The TM4C123AE6PM ROM is preprogrammed with the following software and programs:

m TivaWare Peripheral Driver Library

m TivaWare Boot Loader

m Advanced Encryption Standard (AES) cryptography tables

m Cyclic Redundancy Check (CRC) error-detection functionality

The TivaWare Peripheral Driver Library is a royalty-free software library for controlling on-chip
peripherals with a boot-loader capability. The library performs both peripheral initialization and
control functions, with a choice of polled or interrupt-driven peripheral support. In addition, the library
is designed to take full advantage of the stellar interrupt performance of the ARM Cortex-M4F core.
No special pragmas or custom assembly code prologue/epilogue functions are required. For
applications that require in-field programmability, the royalty-free TivaWare Boot Loader can act as
an application loader and support in-field firmware updates.

The Advanced Encryption Standard (AES) is a publicly defined encryption standard used by the
U.S. Government. AES is a strong encryption method with reasonable performance and size. In
addition, it is fast in both hardware and software, is fairly easy to implement, and requires little
memory. The Texas Instruments encryption package is available with full source code, and is based
on lesser general public license (LGPL) source. An LGPL means that the code can be used within
an application without any copyleft implications for the application (the code does not automatically
become open source). Modifications to the package source, however, must be open source.

CRC (Cyclic Redundancy Check) is a technique to validate a span of data has the same contents
as when previously checked. This technique can be used to validate correct receipt of messages
(nothing lost or modified in transit), to validate data after decompression, to validate that Flash
memory contents have not been changed, and for other cases where the data needs to be validated.
A CRC is preferred over a simple checksum (e.g. XOR all bits) because it catches changes more
readily.

1.3.24 EEPROM (see page 476)
The TM4C123AE6PM microcontroller includes an EEPROM with the following features:

m 2Kbytes of memory accessible as 512 32-bit words
m 32 blocks of 16 words (64 bytes) each

m Built-in wear leveling

m Access protection per block

m Lock protection option for the whole peripheral as well as per block using 32-bit to 96-bit unlock
codes (application selectable)

m Interrupt support for write completion to avoid polling
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m Endurance of 500K writes (when writing at fixed offset in every alternate page in circular fashion)
to 15M operations (when cycling through two pages ) per each 2-page block.

1.3.3 Serial Communications Peripherals
The TM4C123AE6PM controller supports both asynchronous and synchronous serial communications
with:
m Two CAN 2.0 A/B controllers
m Eight UARTs with IrDA, 9-bit and ISO 7816 support.
— UART1 (modem flow control)
m Six I2C modules with four transmission speeds including high-speed mode
m Four Synchronous Serial Interface modules (SSI)
The following sections provide more detail on each of these communications functions.
1.3.31 Controller Area Network (CAN) (see page 986)
Controller Area Network (CAN) is a multicast shared serial-bus standard for connecting electronic
control units (ECUs). CAN was specifically designed to be robust in electromagnetically noisy
environments and can utilize a differential balanced line like RS-485 or twisted-pair wire. Originally
created for automotive purposes, it is now used in many embedded control applications (for example,
industrial or medical). Bit rates up to 1 Mbps are possible at network lengths below 40 meters.
Decreased bit rates allow longer network distances (for example, 125 Kbps at 500m).
A transmitter sends a message to all CAN nodes (broadcasting). Each node decides on the basis
of the identifier received whether it should process the message. The identifier also determines the
priority that the message enjoys in competition for bus access. Each CAN message can transmit
from O to 8 bytes of user information.
The TM4C123AE6PM microcontroller includes two CAN units with the following features:
m CAN protocol version 2.0 part A/B
m Bit rates up to 1 Mbps
m 32 message objects with individual identifier masks
m Maskable interrupt
m Disable Automatic Retransmission mode for Time-Triggered CAN (TTCAN) applications
m Programmable loopback mode for self-test operation
m Programmable FIFO mode enables storage of multiple message objects
m Gluelessly attaches to an external CAN transceiver through the CANNTX and CANNRX signals
1.3.3.2 UART (see page 833)
A Universal Asynchronous Receiver/Transmitter (UART) is an integrated circuit used for RS-232C
serial communications, containing a transmitter (parallel-to-serial converter) and a receiver
(serial-to-parallel converter), each clocked separately.
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The TM4C123AE6PM microcontroller includes eight fully programmable 16C550-type UARTS.
Although the functionality is similar to a 16C550 UART, this UART design is not register compatible.
The UART can generate individually masked interrupts from the Rx, Tx, modem flow control, and
error conditions. The module generates a single combined interrupt when any of the interrupts are
asserted and are unmasked.

The eight UARTs have the following features:

Programmable baud-rate generator allowing speeds up to 5 Mbps for regular speed (divide by
16) and 10 Mbps for high speed (divide by 8)

Separate 16x8 transmit (TX) and receive (RX) FIFOs to reduce CPU interrupt service loading

Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface

FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8

Standard asynchronous communication bits for start, stop, and parity
Line-break generation and detection

Fully programmable serial interface characteristics

— 5,6, 7, or 8 data bits

— Even, odd, stick, or no-parity bit generation/detection

— 1 or 2 stop bit generation

IrDA serial-IR (SIR) encoder/decoder providing

— Programmable use of IrDA Serial Infrared (SIR) or UART input/output
— Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex
— Support of normal 3/16 and low-power (1.41-2.23 ps) bit durations

— Programmable internal clock generator enabling division of reference clock by 1 to 256 for
low-power mode bit duration

Support for communication with ISO 7816 smart cards

Modem flow control (on UART1)

EIA-485 9-bit support

Standard FIFO-level and End-of-Transmission interrupts

Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted at
programmed FIFO level

April 10, 2013

45
Texas Instruments-Production Data



Architectural Overview

— Transmit single request asserted when there is space in the FIFO; burst request asserted at
programmed FIFO level

1.3.3.3  I2C (see page 935)
The Inter-Integrated Circuit (12C) bus provides bi-directional data transfer through a two-wire design
(a serial data line SDA and a serial clock line SCL). The I2C bus interfaces to external 12C devices
such as serial memory (RAMs and ROMs), networking devices, LCDs, tone generators, and so on.
The 1°C bus may also be used for system testing and diagnostic purposes in product development
and manufacture.
Each device on the 1C bus can be designated as either a master or a slave. I°C module supports
both sending and receiving data as either a master or a slave and can operate simultaneously as
both a master and a slave. Both the I1°C master and slave can generate interrupts.
The TM4C123AE6PM microcontroller includes six 1°C modules with the following features:
m Devices on the I2C bus can be designated as either a master or a slave
— Supports both transmitting and receiving data as either a master or a slave
— Supports simultaneous master and slave operation
m Four I°C modes
— Master transmit
— Master receive
— Slave transmit
— Slave receive
m Four transmission speeds:
— Standard (100 Kbps)
— Fast-mode (400 Kbps)
— Fast-mode plus (1 Mbps)
— High-speed mode (3.33 Mbps)
m Clock low timeout interrupt
m Dual slave address capability
m Glitch suppression
m Master and slave interrupt generation
— Master generates interrupts when a transmit or receive operation completes (or aborts due
to an error)
— Slave generates interrupts when data has been transferred or requested by a master or when
a START or STOP condition is detected
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m Master with arbitration and clock synchronization, multimaster support, and 7-bit addressing
mode

1.3.34 SSI (see page 892)

Synchronous Serial Interface (SSI) is a four-wire bi-directional communications interface that converts
data between parallel and serial. The SSI module performs serial-to-parallel conversion on data
received from a peripheral device, and parallel-to-serial conversion on data transmitted to a peripheral
device. The SSI module can be configured as either a master or slave device. As a slave device,
the SSI module can also be configured to disable its output, which allows a master device to be
coupled with multiple slave devices. The TX and RX paths are buffered with separate internal FIFOs.

The SSI module also includes a programmable bit rate clock divider and prescaler to generate the
output serial clock derived from the SSI module's input clock. Bit rates are generated based on the
input clock and the maximum bit rate is determined by the connected peripheral.

The TM4C123AE6PM microcontroller includes four SSI modules with the following features:

m Programmable interface operation for Freescale SPI, MICROWIRE, or Texas Instruments
synchronous serial interfaces

m Master or slave operation
m Programmable clock bit rate and prescaler
m Separate transmit and receive FIFOs, each 16 bits wide and 8 locations deep
m Programmable data frame size from 4 to 16 bits
m Internal loopback test mode for diagnostic/debug testing
m Standard FIFO-based interrupts and End-of-Transmission interrupt
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted when FIFO
contains 4 entries

— Transmit single request asserted when there is space in the FIFO; burst request asserted
when four or more entries are available to be written in the FIFO

134 System Integration

The TM4C123AE6PM microcontroller provides a variety of standard system functions integrated
into the device, including:

m Direct Memory Access Controller (DMA)

m System control and clocks including on-chip precision 16-MHz oscillator
m Six 32-bit timers (up to twelve 16-bit), with real-time clock capability

m Six wide 64-bit timers (up to twelve 32-bit), with real-time clock capability

m Twelve 32/64-bit Capture Compare PWM (CCP) pins
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1.3.4.1

m Two Watchdog Timers

One timer runs off the main oscillator
One timer runs off the precision internal oscillator

m Up to 49 GPIOs, depending on configuration

Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
Independently configurable to 2-, 4- or 8-mA drive capability
Up to 4 GPIOs can have 18-mA drive capability

The following sections provide more detail on each of these functions.

Direct Memory Access (see page 526)

The TM4C123AE6PM microcontroller includes a Direct Memory Access (DMA) controller, known
as micro-DMA (uDMA). The uDMA controller provides a way to offload data transfer tasks from the
Cortex-M4F processor, allowing for more efficient use of the processor and the available bus
bandwidth. The uDMA controller can perform transfers between memory and peripherals. It has
dedicated channels for each supported on-chip module and can be programmed to automatically
perform transfers between peripherals and memory as the peripheral is ready to transfer more data.
The yDMA controller provides the following features:

= ARM PrimeCell® 32-channel configurable yDMA controller

m  Support for memory-to-memory, memory-to-peripheral, and peripheral-to-memory in multiple
transfer modes

Basic for simple transfer scenarios
Ping-pong for continuous data flow

Scatter-gather for a programmable list of up to 256 arbitrary transfers initiated from a single
request

m Highly flexible and configurable channel operation

Independently configured and operated channels

Dedicated channels for supported on-chip modules

Flexible channel assignments

One channel each for receive and transmit path for bidirectional modules
Dedicated channel for software-initiated transfers

Per-channel configurable priority scheme

Optional software-initiated requests for any channel

m Two levels of priority

m Design optimizations for improved bus access performance between yDMA controller and the
processor core

MDMA controller access is subordinate to core access
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RAM striping

Peripheral bus segmentation

Data sizes of 8, 16, and 32 bits

Transfer size is programmable in binary steps from 1 to 1024

Source and destination address increment size of byte, half-word, word, or no increment

Maskable peripheral requests

Interrupt on transfer completion, with a separate interrupt per channel

1.3.4.2 System Control and Clocks (see page 201)

System control determines the overall operation of the device. It provides information about the
device, controls power-saving features, controls the clocking of the device and individual peripherals,
and handles reset detection and reporting.

Device identification information: version, part number, SRAM size, Flash memory size, and so

on

Power control

On-chip fixed Low Drop-Out (LDO) voltage regulator
Low-power options for microcontroller: Sleep and Deep-sleep modes with clock gating

Low-power options for on-chip modules: software controls shutdown of individual peripherals
and memory

3.3-V supply brown-out detection and reporting via interrupt or reset

Multiple clock sources for microcontroller system clock

Precision Oscillator (PIOSC): On-chip resource providing a 16 MHz £1% frequency at room
temperature

* 16 MHz £3% across temperature

» Software power down control for low power modes

Main Oscillator (MOSC): A frequency-accurate clock source by one of two means: an external

single-ended clock source is connected to the OSCO input pin, or an external crystal is

connected across the OSCO input and OSC1 output pins.

» External crystal used with or without on-chip PLL: select supported frequencies from 4
MHz to 25 MHz.

» External oscillator: from DC to maximum device speed

Low Frequency Internal Oscillator (LFIOSC): On-chip resource used during power-saving
modes

Flexible reset sources

Power-on reset (POR)

Reset pin assertion

April 10, 2013
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1.3.43

Brown-out reset (BOR) detector alerts to system power drops
Software reset
Watchdog timer reset

MOSC failure

Programmable Timers (see page 644)

Programmable timers can be used to count or time external events that drive the Timer input pins.
Each 16/32-bit GPTM block provides two 16-bit timers/counters that can be configured to operate
independently as timers or event counters, or configured to operate as one 32-bit timer or one 32-bit
Real-Time Clock (RTC). Each 32/64-bit Wide GPTM block provides two 32-bit timers/counters that
can be configured to operate independently as timersor event counters, or configured to operate
as one 64-bit timer or one 64-bit Real-Time Clock (RTC). Timers can also be used to trigger
analog-to-digital (ADC) conversions and DMA transfers.

The General-Purpose Timer Module (GPTM) contains six 16/32-bit GPTM blocks and six 32/64-bit
Wide GPTM blocks with the following functional options:

16/32-bit operating modes:

16- or 32-bit programmable one-shot timer

16- or 32-bit programmable periodic timer

16-bit general-purpose timer with an 8-bit prescaler

32-bit Real-Time Clock (RTC) when using an external 32.768-KHz clock as the input
16-bit input-edge count- or time-capture modes with an 8-bit prescaler

16-bit PWM mode with an 8-bit prescaler and software-programmable output inversion of the
PWM signal

32/64-bit operating modes:

32- or 64-bit programmable one-shot timer

32- or 64-bit programmable periodic timer

32-bit general-purpose timer with a 16-bit prescaler

64-bit Real-Time Clock (RTC) when using an external 32.768-KHz clock as the input
32-bit input-edge count- or time-capture modes with a16-bit prescaler

32-bit PWM mode with a 16-bit prescaler and software-programmable output inversion of the
PWM signal

Count up or down

Twelve 16/32-bit Capture Compare PWM pins (CCP)

Twelve 32/64-bit Capture Compare PWM pins (CCP)
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m Daisy chaining of timer modules to allow a single timer to initiate multiple timing events
m Timer synchronization allows selected timers to start counting on the same clock cycle
m ADC event trigger

m User-enabled stalling when the microcontroller asserts CPU Halt flag during debug (excluding
RTC mode)

m Ability to determine the elapsed time between the assertion of the timer interrupt and entry into
the interrupt service routine

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each timer
— Burst request generated on timer interrupt

1.34.4 CCP Pins (see page 652)

Capture Compare PWM pins (CCP) can be used by the General-Purpose Timer Module to time/count
external events using the CCP pin as an input. Alternatively, the GPTM can generate a simple PWM
output on the CCP pin.

The TM4C123AE6PM microcontroller includes twelve 16/32-bit CCP pins that can be programmed
to operate in the following modes:

m Capture: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer captures and stores the current timer value when a programmed event occurs.

m Compare: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer compares the current value with a stored value and generates an interrupt when
a match occurs.

m PWM: The GP Timer is incremented/decremented by the system clock. A PWM signal is generated
based on a match between the counter value and a value stored in a match register and is output
on the CCP pin.

1.3.4.5 Watchdog Timers (see page 714)

A watchdog timer is used to regain control when a system has failed due to a software error or to
the failure of an external device to respond in the expected way. The TM4C123AE6PM Watchdog
Timer can generate an interrupt, a non-maskable interrupt, or a reset when a time-out value is
reached. In addition, the Watchdog Timer is ARM FiRM-compliant and can be configured to generate
an interrupt to the microcontroller on its first time-out, and to generate a reset signal on its second
timeout. Once the Watchdog Timer has been configured, the lock register can be written to prevent
the timer configuration from being inadvertently altered.

The TM4C123AE6PM microcontroller has two Watchdog Timer modules: Watchdog Timer 0 uses
the system clock for its timer clock; Watchdog Timer 1 uses the PIOSC as its timer clock. The
Watchdog Timer module has the following features:

m 32-bit down counter with a programmable load register
m Separate watchdog clock with an enable

m Programmable interrupt generation logic with interrupt masking and optional NMI function
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Lock register protection from runaway software
Reset generation logic with an enable/disable

User-enabled stalling when the microcontroller asserts the CPU Halt flag during debug

1.3.4.6 Programmable GPIOs (see page 590)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections. The
TM4C123AE6PM GPIO module is comprised of seven physical GPIO blocks, each corresponding
to an individual GPIO port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation
IP for Real-Time Microcontrollers specification) and supports 0-49 programmable input/output pins.
The number of GPIOs available depends on the peripherals being used (see “Signal

Tables” on page 1154 for the signals available to each GPIO pin).

Up to 49 GPIOs, depending on configuration

Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
5-V-tolerant in input configuration

Ports A-G accessed through the Advanced Peripheral Bus (APB)

Fast toggle capable of a change every clock cycle for ports on AHB, every two clock cycles for
ports on APB

Programmable control for GPIO interrupts

— Interrupt generation masking

— Edge-triggered on rising, falling, or both

— Level-sensitive on High or Low values

Bit masking in both read and write operations through address lines
Can be used to initiate an ADC sample sequence or a uDMA transfer
Pins configured as digital inputs are Schmitt-triggered

Programmable control for GPIO pad configuration

— Weak pull-up or pull-down resistors

— 2-mA, 4-mA, and 8-mA pad drive for digital communication; up to four pads can sink 18-mA
for high-current applications

— Slew rate control for 8-mA pad drive
— Open drain enables

— Digital input enables

1.3.5 Advanced Motion Control

The TM4C123AE6PM microcontroller provides motion control functions integrated into the device,
including:
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m  Two PWM modules, with a total of 16 advanced PWM outputs for motion and energy applications
m Six fault inputs to promote low-latency shutdown

m  Two Quadrature Encoder Inputs (QEI)

The following provides more detail on these motion control functions.

1.3.51 PWM (see page 1052)

The TM4C123AE6PM microcontroller contains two PWM modules, each with four PWM generator
blocks and a control block, for a total of 16 PWM outputs. Pulse width modulation (PWM) is a
powerful technique for digitally encoding analog signal levels. High-resolution counters are used to
generate a square wave, and the duty cycle of the square wave is modulated to encode an analog
signal. Typical applications include switching power supplies and motor control. Each
TM4C123AE6PM PWM module consists of four PWM generator block and a control block. Each
PWM generator block contains one timer (16-bit down or up/down counter), two comparators, a
PWM signal generator, a dead-band generator, and an interrupt/ADC-trigger selector. Each PWM
generator block produces two PWM signals that can either be independent signals or a single pair
of complementary signals with dead-band delays inserted.

Each PWM generator has the following features:

m Three fault-condition handling inputs to quickly provide low-latency shutdown and prevent damage
to the motor being controlled, for a total of six inputs

m  One 16-bit counter

Runs in Down or Up/Down mode

Output frequency controlled by a 16-bit load value

Load value updates can be synchronized

Produces output signals at zero and load value
m Two PWM comparators
— Comparator value updates can be synchronized
— Produces output signals on match
m PWM signal generator

— Output PWM signal is constructed based on actions taken as a result of the counter and
PWM comparator output signals

— Produces two independent PWM signals
m Dead-band generator

— Produces two PWM signals with programmable dead-band delays suitable for driving a half-H
bridge

— Can be bypassed, leaving input PWM signals unmodified

m Can initiate an ADC sample sequence
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The control block determines the polarity of the PWM signals and which signals are passed through
to the pins. The output of the PWM generation blocks are managed by the output control block
before being passed to the device pins. The PWM control block has the following options:

m PWM output enable of each PWM signal

m Optional output inversion of each PWM signal (polarity control)

m Optional fault handling for each PWM signal

m Synchronization of timers in the PWM generator blocks

m Synchronization of timer/comparator updates across the PWM generator blocks

m Extended PWM synchronization of timer/comparator updates across the PWM generator blocks
m Interrupt status summary of the PWM generator blocks

m Extended PWM fault handling, with multiple fault signals, programmable polarities, and filtering

m PWM generators can be operated independently or synchronized with other generators

1.3.5.2  QEI (see page 1130)
A quadrature encoder, also known as a 2-channel incremental encoder, converts linear displacement
into a pulse signal. By monitoring both the number of pulses and the relative phase of the two signals,
the position, direction of rotation, and speed can be tracked. In addition, a third channel, or index
signal, can be used to reset the position counter. The TM4C123AE6PM quadrature encoder with
index (QEI) module interprets the code produced by a quadrature encoder wheel to integrate position
over time and determine direction of rotation. In addition, it can capture a running estimate of the
velocity of the encoder wheel. The input frequency of the QEI inputs may be as high as 1/4 of the
processor frequency (for example, 20 MHz for a 80-MHz system).
The TM4C123AE6PM microcontroller includes two QEI modules providing control of two motors at
the same time with the following features:
m Position integrator that tracks the encoder position
m Programmable noise filter on the inputs
m Velocity capture using built-in timer
m The input frequency of the QEI inputs may be as high as 1/4 of the processor frequency (for
example, 12.5 MHz for a 50-MHz system)
m Interrupt generation on:
— Index pulse
— Velocity-timer expiration
— Direction change
— Quadrature error detection
54 April 10, 2013
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1.3.6 Analog
The TM4C123AEG6PM microcontroller provides analog functions integrated into the device, including:
m Two 12-bit Analog-to-Digital Converters (ADC) with 12 analog input channels and a sample rate
of one million samples/second
m Two analog comparators
m 16 digital comparators
m  On-chip voltage regulator
The following provides more detail on these analog functions.
1.3.6.1 ADC (see page 739)
An analog-to-digital converter (ADC) is a peripheral that converts a continuous analog voltage to a
discrete digital number. The TM4C123AE6PM ADC module features 12-bit conversion resolution
and supports 12 input channels plus an internal temperature sensor. Four buffered sample
sequencers allow rapid sampling of up to 12 analog input sources without controller intervention.
Each sample sequencer provides flexible programming with fully configurable input source, trigger
events, interrupt generation, and sequencer priority. Each ADC module has a digital comparator
function that allows the conversion value to be diverted to a comparison unit that provides eight
digital comparators.
The TM4C123AE6PM microcontroller provides two ADC modules with the following features:
m 12 shared analog input channels
m 12-bit precision ADC
m Single-ended and differential-input configurations
m  On-chip internal temperature sensor
m  Maximum sample rate of one million samples/second
m Optional phase shift in sample time programmable from 22.5° to 337.5°
m Four programmable sample conversion sequencers from one to eight entries long, with
corresponding conversion result FIFOs
m Flexible trigger control
— Controller (software)
— Timers
— Analog Comparators
- PWM
- GPIO
m Hardware averaging of up to 64 samples
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1.3.6.2

1.3.7

m Digital comparison unit providing eight digital comparators
m Converter uses VDDA and GNDA as the voltage reference
m Power and ground for the analog circuitry is separate from the digital power and ground
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each sample sequencer
— ADC module uses burst requests for DMA

Analog Comparators (see page 1037)

An analog comparator is a peripheral that compares two analog voltages and provides a logical
output that signals the comparison result. The TM4C123AEG6PM microcontroller provides two
independent integrated analog comparators that can be configured to drive an output or generate
an interrupt or ADC event.

The comparator can provide its output to a device pin, acting as a replacement for an analog
comparator on the board, or it can be used to signal the application via interrupts or triggers to the
ADC to cause it to start capturing a sample sequence. The interrupt generation and ADC triggering
logic is separate. This means, for example, that an interrupt can be generated on a rising edge and
the ADC triggered on a falling edge.

The TM4C123AE6PM microcontroller provides two independent integrated analog comparators
with the following functions:

m Compare external pin input to external pin input or to internal programmable voltage reference
m Compare a test voltage against any one of the following voltages:

— An individual external reference voltage

— A shared single external reference voltage

— A shared internal reference voltage

JTAG and ARM Serial Wire Debug (see page 189)

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a Test Access Port and
Boundary Scan Architecture for digital integrated circuits and provides a standardized serial interface
for controlling the associated test logic. The TAP, Instruction Register (IR), and Data Registers (DR)
can be used to test the interconnections of assembled printed circuit boards and obtain manufacturing
information on the components. The JTAG Port also provides a means of accessing and controlling
design-for-test features such as I/O pin observation and control, scan testing, and debugging. Texas
Instruments replaces the ARM SW-DP and JTAG-DP with the ARM Serial Wire JTAG Debug Port
(SWJ-DP) interface. The SWJ-DP interface combines the SWD and JTAG debug ports into one
module providing all the normal JTAG debug and test functionality plus real-time access to system
memory without halting the core or requiring any target resident code. The SWJ-DP interface has
the following features:

m |EEE 1149.1-1990 compatible Test Access Port (TAP) controller
m Four-bit Instruction Register (IR) chain for storing JTAG instructions

m |EEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, and EXTEST
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m  ARM additional instructions: APACC, DPACC and ABORT
m Integrated ARM Serial Wire Debug (SWD)
— Serial Wire JTAG Debug Port (SWJ-DP)
— Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

— Data Watchpoint and Trace (DWT) unit for implementing watchpoints, trigger resources, and
system profiling

— Instrumentation Trace Macrocell (ITM) for support of printf style debugging
— Embedded Trace Macrocell (ETM) for instruction trace capture
— Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer
1.3.8 Packaging and Temperature
m 64-pin RoHS-compliant LQFP package
m Industrial (-40°C to 85°C) temperature range
1.4 TM4C123AE6PM Microcontroller Hardware Details
Details on the pins and package can be found in the following sections:
m “Pin Diagram” on page 1153
m “Signal Tables” on page 1154
m “Electrical Characteristics” on page 1182
m “Package Information” on page 1219

1.5 Kits

The Tiva™ C Series provides the hardware and software tools that engineers need to begin
development quickly.

m Reference Design Kits accelerate product development by providing ready-to-run hardware and
comprehensive documentation including hardware design files

m Evaluation Kits provide a low-cost and effective means of evaluating TM4C123AE6PM
microcontrollers before purchase

m Development Kits provide you with all the tools you need to develop and prototype embedded
applications right out of the box

See the Tiva series website at http://www.ti.com/tiva-c for the latest tools available, or ask your
distributor.

1.6 Support Information

For support on Tiva™ C Series products, contact the Tl Worldwide Product Information Center
nearest you.
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The Cortex-M4F Processor

The Cortex-M4F Processor

The ARM® Cortex™-M4F processor provides a high-performance, low-cost platform that meets the
system requirements of minimal memory implementation, reduced pin count, and low power
consumption, while delivering outstanding computational performance and exceptional system
response to interrupts. Features include:

32-bit ARM® Cortex™-M4F architecture optimized for small-footprint embedded applications
80-MHz operation; 100 DMIPS performance
Outstanding processing performance combined with fast interrupt handling

Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

— Unaligned data access, enabling data to be efficiently packed into memory
IEEE754-compliant single-precision Floating-Point Unit (FPU)

16-bit SIMD vector processing unit

Fast code execution permits slower processor clock or increases sleep mode time
Harvard architecture characterized by separate buses for instruction and data
Efficient processor core, system and memories

Hardware division and fast digital-signal-processing orientated multiply accumulate
Saturating arithmetic for signal processing

Deterministic, high-performance interrupt handling for time-critical applications

Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality

Enhanced system debug with extensive breakpoint and trace capabilities

Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing

Migration from the ARM7™ processor family for better performance and power efficiency

Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 467 for more information.

Ultra-low power consumption with integrated sleep modes
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The Tiva™ C Series microcontrollers builds on this core to bring high-performance 32-bit computing
to

This chapter provides information on the Tiva™ C Series implementation of the Cortex-M4F
processor, including the programming model, the memory model, the exception model, fault handling,
and power management.

For technical details on the instruction set, see the Cortex™-M3/M4 Instruction Set Technical User's
Manual.

2.1 Block Diagram

The Cortex-M4F processor is built on a high-performance processor core, with a 3-stage pipeline
Harvard architecture, making it ideal for demanding embedded applications. The processor delivers
exceptional power efficiency through an efficient instruction set and extensively optimized design,
providing high-end processing hardware including IEEE754-compliant single-precision floating-point
computation, a range of single-cycle and SIMD multiplication and multiply-with-accumulate
capabilities, saturating arithmetic and dedicated hardware division.

To facilitate the design of cost-sensitive devices, the Cortex-M4F processor implements tightly
coupled system components that reduce processor area while significantly improving interrupt
handling and system debug capabilities. The Cortex-M4F processor implements a version of the
Thumb® instruction set based on Thumb-2 technology, ensuring high code density and reduced
program memory requirements. The Cortex-M4F instruction set provides the exceptional performance
expected of a modern 32-bit architecture, with the high code density of 8-bit and 16-bit
microcontrollers.

The Cortex-M4F processor closely integrates a nested interrupt controller (NVIC), to deliver
industry-leading interrupt performance. The TM4C123AEG6PM NVIC includes a non-maskable
interrupt (NMI) and provides eight interrupt priority levels. The tight integration of the processor core
and NVIC provides fast execution of interrupt service routines (ISRs), dramatically reducing interrupt
latency. The hardware stacking of registers and the ability to suspend load-multiple and store-multiple
operations further reduce interrupt latency. Interrupt handlers do not require any assembler stubs
which removes code overhead from the ISRs. Tail-chaining optimization also significantly reduces
the overhead when switching from one ISR to another. To optimize low-power designs, the NVIC
integrates with the sleep modes, including Deep-sleep mode, which enables the entire device to be
rapidly powered down.
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2.2
2.21

2.2.2

Figure 2-1. CPU Block Diagram
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Overview

System-Level Interface

The Cortex-M4F processor provides multiple interfaces using AMBA® technology to provide
high-speed, low-latency memory accesses. The core supports unaligned data accesses and
implements atomic bit manipulation that enables faster peripheral controls, system spinlocks, and
thread-safe Boolean data handling.

The Cortex-M4F processor has a memory protection unit (MPU) that provides fine-grain memory
control, enabling applications to implement security privilege levels and separate code, data and
stack on a task-by-task basis.

Integrated Configurable Debug

The Cortex-M4F processor implements a complete hardware debug solution, providing high system
visibility of the processor and memory through either a traditional JTAG port or a 2-pin Serial Wire
Debug (SWD) port that is ideal for microcontrollers and other small package devices. The Tiva™
C Series implementation replaces the ARM SW-DP and JTAG-DP with the ARM
CoreSight™-compliant Serial Wire JTAG Debug Port (SWJ-DP) interface. The SWJ-DP interface
combines the SWD and JTAG debug ports into one module. See the ARM® Debug Interface V5
Architecture Specification for details on SWJ-DP.

For system trace, the processor integrates an Instrumentation Trace Macrocell (ITM) alongside data
watchpoints and a profiling unit. To enable simple and cost-effective profiling of the system trace
events, a Serial Wire Viewer (SWV) can export a stream of software-generated messages, data
trace, and profiling information through a single pin.
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The Embedded Trace Macrocell (ETM) delivers unrivaled instruction trace capture in an area smaller
than traditional trace units, enabling full instruction trace. For more details on the ARM ETM, see
the ARM® Embedded Trace Macrocell Architecture Specification.

The Flash Patch and Breakpoint Unit (FPB) provides up to eight hardware breakpoint comparators
that debuggers can use. The comparators in the FPB also provide remap functions of up to eight
words in the program code in the CODE memory region. This enables applications stored in a
read-only area of Flash memory to be patched in another area of on-chip SRAM or Flash memory.
If a patch is required, the application programs the FPB to remap a number of addresses. When
those addresses are accessed, the accesses are redirected to a remap table specified in the FPB
configuration.

For more information on the Cortex-M4F debug capabilities, see theARM® Debug Interface V5
Architecture Specification.

223 Trace Port Interface Unit (TPIU)

The TPIU acts as a bridge between the Cortex-M4F trace data from the ITM, and an off-chip Trace
Port Analyzer, as shown in Figure 2-2 on page 61.

Figure 2-2. TPIU Block Diagram
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224 Cortex-M4F System Component Details
The Cortex-M4F includes the following system components:
m SysTick

A 24-bit count-down timer that can be used as a Real-Time Operating System (RTOS) tick timer
or as a simple counter (see “System Timer (SysTick)” on page 112).

m Nested Vectored Interrupt Controller (NVIC)

An embedded interrupt controller that supports low latency interrupt processing (see “Nested
Vectored Interrupt Controller (NVIC)” on page 113).
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m System Control Block (SCB)

The programming model interface to the processor. The SCB provides system implementation
information and system control, including configuration, control, and reporting of system exceptions
(see “System Control Block (SCB)” on page 114).

m  Memory Protection Unit (MPU)

Improves system reliability by defining the memory attributes for different memory regions. The
MPU provides up to eight different regions and an optional predefined background region (see
“Memory Protection Unit (MPU)” on page 114).

m Floating-Point Unit (FPU)

Fully supports single-precision add, subtract, multiply, divide, multiply and accumulate, and
square-root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions.

2.3 Programming Model
This section describes the Cortex-M4F programming model. In addition to the individual core register
descriptions, information about the processor modes and privilege levels for software execution and
stacks is included.
2.31 Processor Mode and Privilege Levels for Software Execution
The Cortex-M4F has two modes of operation:
m Thread mode
Used to execute application software. The processor enters Thread mode when it comes out of
reset.
m Handler mode
Used to handle exceptions. When the processor has finished exception processing, it returns to
Thread mode.
In addition, the Cortex-M4F has two privilege levels:
m Unprivileged
In this mode, software has the following restrictions:
— Limited access to the MSR and MRS instructions and no use of the CPS instruction
— No access to the system timer, NVIC, or system control block
— Possibly restricted access to memory or peripherals
m Privileged
In this mode, software can use all the instructions and has access to all resources.
In Thread mode, the CONTROL register (see page 77) controls whether software execution is
privileged or unprivileged. In Handler mode, software execution is always privileged.
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Only privileged software can write to the CONTROL register to change the privilege level for software
execution in Thread mode. Unprivileged software can use the SVC instruction to make a supervisor
call to transfer control to privileged software.

2.3.2 Stacks
The processor uses a full descending stack, meaning that the stack pointer indicates the last stacked
item on the memory. When the processor pushes a new item onto the stack, it decrements the stack
pointer and then writes the item to the new memory location. The processor implements two stacks:
the main stack and the process stack, with a pointer for each held in independent registers (see the
SP register on page 67).
In Thread mode, the CONTROL register (see page 77) controls whether the processor uses the
main stack or the process stack. In Handler mode, the processor always uses the main stack. The
options for processor operations are shown in Table 2-1 on page 63.
Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use
Processor Mode Use Privilege Level Stack Used
Thread Applications Privileged or unprivileged Main stack or process stack
Handler Exception handlers Always privileged Main stack
a. See CONTROL (page 77).

233 Register Map
Figure 2-3 on page 64 shows the Cortex-M4F register set. Table 2-2 on page 64 lists the Core
registers. The core registers are not memory mapped and are accessed by register name, so the
base address is n/a (not applicable) and there is no offset.
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Figure 2-3. Cortex-M4F Register Set

— RO —
R1
R2
Low registers RO
R4
R5
R6 General-purpose registers
R7
. R8
R9
High registers R10
R11
R12
— _/
Stack Pointer SP (R13) PSPt || MSP* *Banked version of SP
Link Register LR (R14)
Program Counter PC (R15)
PSR Program status register
PRIMASK
FAULTMASK Exception mask registers Special registers
BASEPRI
CONTROL CONTROL register
Table 2-2. Processor Register Map
Offset Name Type Reset Description e
page
- RO R/W - Cortex General-Purpose Register 0 66
- R1 R/W - Cortex General-Purpose Register 1 66
- R2 R/wW - Cortex General-Purpose Register 2 66
- R3 R/W - Cortex General-Purpose Register 3 66
- R4 R/W - Cortex General-Purpose Register 4 66
- R5 R/W - Cortex General-Purpose Register 5 66
- R6 R/wW - Cortex General-Purpose Register 6 66
- R7 R/W - Cortex General-Purpose Register 7 66
- R8 R/W - Cortex General-Purpose Register 8 66
- R9 R/W - Cortex General-Purpose Register 9 66
- R10 R/W - Cortex General-Purpose Register 10 66
- R11 R/W - Cortex General-Purpose Register 11 66
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Table 2-2. Processor Register Map (continued)

Offset Name Type Reset Description ;ZZ
- R12 R/W - Cortex General-Purpose Register 12 66
- SP R/wW - Stack Pointer 67
- LR R/W OxFFFF.FFFF Link Register 68
- PC R/W - Program Counter 69
- PSR R/W 0x0100.0000 Program Status Register 70
- PRIMASK R/W 0x0000.0000 Priority Mask Register 74
- FAULTMASK R/W 0x0000.0000 Fault Mask Register 75
- BASEPRI R/W 0x0000.0000 Base Priority Mask Register 76
- CONTROL R/W 0x0000.0000 Control Register 77
- FPSC R/W - Floating-Point Status Control 79
234 Register Descriptions

This section lists and describes the Cortex-M4F registers, in the order shown in Figure

2-3 on page 64. The core registers are not memory mapped and are accessed by register name

rather than offset.

Note: The register type shown in the register descriptions refers to type during program execution
in Thread mode and Handler mode. Debug access can differ.
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Register 1:

Register 2:

Register 3:

Register 4:

Register 5:

Register 6:

Register 7:

Register 8:

Register 9:

Cortex General-Purpose Register 0 (R0)
Cortex General-Purpose Register 1 (R1)
Cortex General-Purpose Register 2 (R2)
Cortex General-Purpose Register 3 (R3)
Cortex General-Purpose Register 4 (R4)
Cortex General-Purpose Register 5 (R5)
Cortex General-Purpose Register 6 (R6)
Cortex General-Purpose Register 7 (R7)
Cortex General-Purpose Register 8 (R8)

Register 10: Cortex General-Purpose Register 9 (R9)

Register 11: Cortex General-Purpose Register 10 (R10)
Register 12: Cortex General-Purpose Register 11 (R11)
Register 13: Cortex General-Purpose Register 12 (R12)

The Rn registers are 32-bit general-purpose registers for data operations and can be accessed
from either privileged or unprivileged mode.

Cortex General-Purpose Register 0 (R0)
Type R/W, reset -

Type
Reset

Type
Reset

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1
DATA
1 1
RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW R/W RIW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 I
DATA
1 1
RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW R/W RIW
Bit/Field Name Type Reset Description
31:0 DATA R/W - Register data.
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Register 14: Stack Pointer (SP)

The Stack Pointer (SP) is register R13. In Thread mode, the function of this register changes
depending on the ASP bit in the Control Register (CONTROL) register. When the ASP bit is clear,
this register is the Main Stack Pointer (MSP). When the ASP bit is set, this register is the Process
Stack Pointer (PSP). On reset, the ASP bit is clear, and the processor loads the MSP with the value
from address 0x0000.0000. The MSP can only be accessed in privileged mode; the PSP can be
accessed in either privileged or unprivileged mode.

Stack Pointer (SP)
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SP
1 1 1
Type  RW R/W RIW R/W R/W RIW R/W R/W R/W RIW R/W RIW R/W RIW RIW R/W
Reset - - - - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 I 1 I
SP
1 1 1
Type  RW R/W R/W R/W R/W R/W R/W R/W R/W RIW R/W RIW R/W R/W RIW R/W
Reset - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 SP R/W - This field is the address of the stack pointer.
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Register 15: Link Register (LR)

The Link Register (LR) is register R14, and it stores the return information for subroutines, function
calls, and exceptions. LR can be accessed from either privileged or unprivileged mode.

EXC_RETURN is loaded into LR on exception entry. See Table 2-10 on page 100 for the values and
description.

Link Register (LR)
Type R/W, reset OXFFFF.FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:0 LINK R/W  OxFFFF.FFFF This field is the return address.
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Register 16: Program Counter (PC)

The Program Counter (PC) is register R15, and it contains the current program address. On reset,
the processor loads the PC with the value of the reset vector, which is at address 0x0000.0004. Bit
0 of the reset vector is loaded into the THUMB bit of the EPSR at reset and must be 1. The PC register
can be accessed in either privileged or unprivileged mode.

Program Counter (PC)
Type R/W, reset -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PC
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset - - - - - - - - - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 I 1 I
PC
1 1 1
Type  RW RIW RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 PC R/W - This field is the current program address.
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Register 17: Program Status Register (PSR)
Note: This register is also referred to as xPSR.

The Program Status Register (PSR) has three functions, and the register bits are assigned to the
different functions:

m Application Program Status Register (APSR), bits 31:27, bits 19:16
m Execution Program Status Register (EPSR), bits 26:24, 15:10
m Interrupt Program Status Register (IPSR), bits 7:0

The PSR, IPSR, and EPSR registers can only be accessed in privileged mode; the APSR register
can be accessed in either privileged or unprivileged mode.

APSR contains the current state of the condition flags from previous instruction executions.

EPSR contains the Thumb state bit and the execution state bits for the If-Then (1T) instruction or
the Interruptible-Continuable Instruction (IC1) field for an interrupted load multiple or store multiple
instruction. Attempts to read the EPSR directly through application software using the MSR instruction
always return zero. Attempts to write the EPSR using the MSR instruction in application software
are always ignored. Fault handlers can examine the EPSR value in the stacked PSR to determine
the operation that faulted (see “Exception Entry and Return” on page 97).

IPSR contains the exception type number of the current Interrupt Service Routine (ISR).

These registers can be accessed individually or as a combination of any two or all three registers,
using the register name as an argument to the MSR or MRS instructions. For example, all of the
registers can be read using PSR with the MRS instruction, or APSR only can be written to using
APSR with the MSR instruction. page 70 shows the possible register combinations for the PSR. See
the MRS and MSR instruction descriptions in the Cortex™-M3/M4 Instruction Set Technical User's
Manual for more information about how to access the program status registers.

Table 2-3. PSR Register Combinations

Register Type Combination

PSR RIW? P APSR, EPSR, and IPSR
IEPSR RO EPSR and IPSR

IAPSR R/W? APSR and IPSR
EAPSR R/WP APSR and EPSR

a. The processor ignores writes to the IPSR bits.
b. Reads of the EPSR bits return zero, and the processor ignores writes to these bits.

Program Status Register (PSR)
Type R/W, reset 0x0100.0000

Type
Reset

Type
Reset

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 1 I 1 I
N z [} \Y Q ICI/IT THUMB reserved GE
R/W R/W R/W R/W R/W RO RO RO RO RO RO RO R/W R/W R/W R/W
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I 1 I 1 1 I I I I I 1 I
ICI/IT reserved ISRNUM
1 1
RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit/Field

31

30

29

28

27

Type

R/W

R/W

R/W

R/W

R/W

Reset

Description
APSR Negative or Less Flag

Value Description

1 The previous operation result was negative or less than.
0 The previous operation result was positive, zero, greater than,
or equal.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Zero Flag

Value Description
1 The previous operation result was zero.

0 The previous operation result was non-zero.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR Carry or Borrow Flag

Value Description

1 The previous add operation resulted in a carry bit or the previous
subtract operation did not result in a borrow bit.

0 The previous add operation did not result in a carry bit or the
previous subtract operation resulted in a borrow bit.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Overflow Flag

Value Description
1 The previous operation resulted in an overflow.

0 The previous operation did not result in an overflow.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR DSP Overflow and Saturation Flag

Value Description
1 DSP Overflow or saturation has occurred.

0 DSP overflow or saturation has not occurred since reset or since
the bit was last cleared.

The value of this bit is only meaningful when accessing PSR or APSR.
This bit is cleared by software using an MRS instruction.
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Bit/Field Name

26:25 ICI/IT

24 THUMB

23:20 reserved

19:16 GE

15:10 ICI/IT

9:8 reserved

Type

RO

RO

RO

R/wW

RO

Reset

0x0

0x00

0x0

0x0

0x0

Description

EPSR ICI / IT status

These bits, along with bits 15:10, contain the Interruptible-Continuable
Instruction (ICI) field for an interrupted load multiple or store multiple
instruction or the execution state bits of the IT instruction.

When EPSR holds the I1C1 execution state, bits 26:25 are zero.

The I-Then block contains up to four instructions following an 1T
instruction. Each instruction in the block is conditional. The conditions
for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M3/M4 Instruction Set Technical User's
Manual for more information.

The value of this field is only meaningful when accessing PSR or EPSR.

EPSR Thumb State
This bit indicates the Thumb state and should always be set.
The following can clear the THUMB bit:

m  The BLX, BX and POP{PC} instructions
m Restoration from the stacked xPSR value on an exception return
m  Bit 0 of the vector value on an exception entry or reset

Attempting to execute instructions when this bit is clear results in a fault
or lockup. See “Lockup” on page 102 for more information.

The value of this bit is only meaningful when accessing PSR or EPSR.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Greater Than or Equal Flags

See the description of the SEL instruction in the Cortex™-M3/M4
Instruction Set Technical User's Manual for more information.

The value of this field is only meaningful when accessing PSR or APSR.

EPSR ICI / IT status

These bits, along with bits 26:25, contain the Interruptible-Continuable
Instruction (ICI) field for an interrupted load multiple or store multiple
instruction or the execution state bits of the IT instruction.

When an interrupt occurs during the execution of an LDM, STM, PUSH
POP, VLDM, VSTM, VPUSH, or VPOP instruction, the processor stops the
load multiple or store multiple instruction operation temporarily and
stores the next register operand in the multiple operation to bits 15:12.
After servicing the interrupt, the processor returns to the register pointed
to by bits 15:12 and resumes execution of the multiple load or store
instruction. When EPSR holds the ICI execution state, bits 11:10 are
zero.

The I-Then block contains up to four instructions following a 16-bit 1T
instruction. Each instruction in the block is conditional. The conditions
for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M3/M4 Instruction Set Technical User's
Manual for more information.

The value of this field is only meaningful when accessing PSR or EPSR.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

7:0 ISRNUM RO 0x00 IPSR ISR Number

This field contains the exception type number of the current Interrupt
Service Routine (ISR).

Value Description

0x00 Thread mode

0x01 Reserved

0x02 NMI

0x03 Hard fault

0x04 Memory management fault
0x05 Bus fault

0x06 Usage fault
0x07-0x0A Reserved

0x0B SvCall

0x0C Reserved for Debug
0x0D Reserved

0x0E PendSV

0xOF SysTick

0x10 Interrupt Vector 0
0x11 Interrupt Vector 1
0x9A Interrupt Vector 138

See “Exception Types” on page 91 for more information.
The value of this field is only meaningful when accessing PSR or IPSR.
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Priority Mask Register (PRIMASK)

Register 18: Priority Mask Register (PRIMASK)

The PRIMASK register prevents activation of all exceptions with programmable priority. Reset,
non-maskable interrupt (NMI), and hard fault are the only exceptions with fixed priority. Exceptions
should be disabled when they might impact the timing of critical tasks. This register is only accessible
in privileged mode. The MSR and MRS instructions are used to access the PRIMASK register, and
the CPS instruction may be used to change the value of the PRIMASK register. See the
Cortex™-M3/M4 Instruction Set Technical User's Manual for more information on these instructions.

For more information on exception priority levels, see “Exception Types” on page 91.

Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1
reserved PRIMASK
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PRIMASK R/W 0 Priority Mask
Value Description
1 Prevents the activation of all exceptions with configurable
priority.
0 No effect.
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Register 19: Fault Mask Register (FAULTMASK)

The FAULTMASK register prevents activation of all exceptions except for the Non-Maskable Interrupt
(NMI). Exceptions should be disabled when they might impact the timing of critical tasks. This register
is only accessible in privileged mode. The MSR and MRS instructions are used to access the
FAULTMASK register, and the CPS instruction may be used to change the value of the FAULTMASK
register. See the Cortex™-M3/M4 Instruction Set Technical User's Manual for more information on
these instructions. For more information on exception priority levels, see “Exception

Types” on page 91.

Fault Mask Register (FAULTMASK)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved FAULTMASK
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

0 FAULTMASK R/W 0 Fault Mask

Value Description
1 Prevents the activation of all exceptions except for NMI.
0 No effect.

The processor clears the FAULTMASK bit on exit from any exception
handler except the NMI handler.
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Register 20: Base Priority Mask Register (BASEPRI)

The BASEPRI register defines the minimum priority for exception processing. When BASEPRI is
set to a nonzero value, it prevents the activation of all exceptions with the same or lower priority
level as the BASEPRI value. Exceptions should be disabled when they might impact the timing of
critical tasks. This register is only accessible in privileged mode. For more information on exception
priority levels, see “Exception Types” on page 91.

Base Priority Mask Register (BASEPRI)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved BASEPRI reserved
L
Type RO RO RO RO RO RO RO RO RW RIW RW RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31:8 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

75 BASEPRI R/W 0x0 Base Priority
Any exception that has a programmable priority level with the same or
lower priority as the value of this field is masked. The PRIMASK register
can be used to mask all exceptions with programmable priority levels.
Higher priority exceptions have lower priority levels.

Value Description

0x0  All exceptions are unmasked.

0x1  All exceptions with priority level 1-7 are masked.
0x2  All exceptions with priority level 2-7 are masked.
0x3  All exceptions with priority level 3-7 are masked.
0x4  All exceptions with priority level 4-7 are masked.
0x5  All exceptions with priority level 5-7 are masked.
0x6  All exceptions with priority level 6-7 are masked.
0x7  All exceptions with priority level 7 are masked.

4:0 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 21: Control Register (CONTROL)

The CONTROL register controls the stack used and the privilege level for software execution when
the processor is in Thread mode, and indicates whether the FPU state is active. This register is only
accessible in privileged mode.

Handler mode always uses MSP, so the processor ignores explicit writes to the ASP bit of the
CONTROL register when in Handler mode. The exception entry and return mechanisms automatically
update the CONTROL register based on the EXC_RETURN value (see Table 2-10 on page 100).
In an OS environment, threads running in Thread mode should use the process stack and the kernel
and exception handlers should use the main stack. By default, Thread mode uses MSP. To switch
the stack pointer used in Thread mode to PSP, either use the MSR instruction to set the ASP bit, as
detailed in the Cortex™-M3/M4 Instruction Set Technical User's Manual, or perform an exception
return to Thread mode with the appropriate EXC_RETURN value, as shown in Table 2-10 on page 100.

Note: When changing the stack pointer, software must use an ISB instruction immediately after
the MSR instruction, ensuring that instructions after the 1SB execute use the new stack
pointer. See the Cortex™-M3/M4 Instruction Set Technical User's Manual.

Control Register (CONTROL)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1
reserved FPCA ASP TMPL
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
2 FPCA R/W 0 Floating-Point Context Active

Value Description

1 Floating-point context active

0 No floating-point context active

The Cortex-M4F uses this bit to determine whether to preserve

floating-point state when processing an exception.

Important: Two bits control when FPCA can be enabled: the ASPEN
bit in the Floating-Point Context Control (FPCC)
register and the DISFPCA bit in the Auxiliary Control
(ACTLR) register.
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Bit/Field Name Type Reset Description
1 ASP R/W 0 Active Stack Pointer

Value Description
1 PSP is the current stack pointer.
0 MSP is the current stack pointer

In Handler mode, this bit reads as zero and ignores writes. The
Cortex-M4F updates this bit automatically on exception return.

0 TMPL R/W 0 Thread Mode Privilege Level

Value Description

1 Unprivileged software can be executed in Thread mode.

0 Only privileged software can be executed in Thread mode.
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Register 22: Floating-Point Status Control (FPSC)

The FPSC register provides all necessary user-level control of the floating-point system.

Floating-Point Status Control (FPSC)
Type R/W, reset -

Type
Reset

Type
Reset

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) ) 1 ) 1 I
N z C Vv reserved AHP DN Fz RMODE reserved
1
RIW R/W RIW R/W RO R/W RIW R/W RIW RIW RO RO RO RO RO RO
- - - 0 - - - - 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1
reserved IDC reserved IXC UFC OFC DzC I0C
RO RO RO RO RO RO RO RO RIW RO RO RIW R/W RIW R/W RIW
0 0 0 0 0 0 0 0 - 0 0 - - - - -
Bit/Field Name Type Reset Description
31 N R/W - Negative Condition Code Flag
Floating-point comparison operations update this condition code flag.
30 4 R/W - Zero Condition Code Flag
Floating-point comparison operations update this condition code flag.
29 C R/W - Carry Condition Code Flag
Floating-point comparison operations update this condition code flag.
28 \% R/W - Overflow Condition Code Flag
Floating-point comparison operations update this condition code flag.
27 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
26 AHP R/W - Alternative Half-Precision
When set, alternative half-precision format is selected. When clear,
IEEE half-precision format is selected.
The AHP bit in the FPDSC register holds the default value for this bit.
25 DN R/W - Default NaN Mode
When set, any operation involving one or more NaNs returns the Default
NaN. When clear, NaN operands propagate through to the output of a
floating-point operation.
The DN bit in the FPDSC register holds the default value for this bit.
24 Fz R/W - Flush-to-Zero Mode

When set, Flush-to-Zero mode is enabled. When clear, Flush-to-Zero
mode is disabled and the behavior of the floating-point system is fully
compliant with the IEEE 754 standard.

The FZ bit in the FPDSC register holds the default value for this bit.
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Bit/Field Name Type Reset Description
23:22 RMODE R/W - Rounding Mode

The specified rounding mode is used by almost all floating-point
instructions.
The RMODE bit in the FPDSC register holds the default value for this bit.
Value Description
0x0  Round to Nearest (RN) mode
0x1  Round towards Plus Infinity (RP) mode
0x2 Round towards Minus Infinity (RM) mode
0x3  Round towards Zero (RZ) mode

21:8 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7 IDC R/W - Input Denormal Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

6:5 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

4 IXC R/W - Inexact Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

3 UFC R/W - Underflow Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

2 OFC R/W - Overflow Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

1 DzC R/W - Division by Zero Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

0 10C R/W - Invalid Operation Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.
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2.3.5

2.3.6

24

Exceptions and Interrupts

The Cortex-M4F processor supports interrupts and system exceptions. The processor and the
Nested Vectored Interrupt Controller (NVIC) prioritize and handle all exceptions. An exception
changes the normal flow of software control. The processor uses Handler mode to handle all
exceptions except for reset. See “Exception Entry and Return” on page 97 for more information.

The NVIC registers control interrupt handling. See “Nested Vectored Interrupt Controller
(NVIC)” on page 113 for more information.

Data Types

The Cortex-M4F supports 32-bit words, 16-bit halfwords, and 8-bit bytes. The processor also supports
64-bit data transfer instructions. All instruction and data memory accesses are little endian. See
“Memory Regions, Types and Attributes” on page 84 for more information.

Memory Model

This section describes the processor memory map, the behavior of memory accesses, and the
bit-banding features. The processor has a fixed memory map that provides up to 4 GB of addressable
memory.

The memory map for the TM4C123AE6PM controller is provided in Table 2-4 on page 81. In this
manual, register addresses are given as a hexadecimal increment, relative to the module’s base
address as shown in the memory map.

The regions for SRAM and peripherals include bit-band regions. Bit-banding provides atomic
operations to bit data (see “Bit-Banding” on page 86).

The processor reserves regions of the Private peripheral bus (PPB) address range for core peripheral
registers (see “Cortex-M4 Peripherals” on page 111).

Note: Within the memory map, all reserved space returns a bus fault when read or written.

Table 2-4. Memory Map

Start End Description For details,
see page ...

Memory

0x0000.0000 0x0001.FFFF On-chip Flash 483

0x0002.0000 0x00FF.FFFF Reserved -

0x0100.0000 Ox1FFF.FFFF Reserved for ROM 469

0x2000.0000 0x2000.7FFF Bit-banded on-chip SRAM 468

0x2000.8000 0x21FF.FFFF Reserved -

0x2200.0000 0x220F.FFFF Bit-band alias of bit-banded on-chip SRAM starting at 468

0x2000.0000

0x2210.0000 Ox3FFF.FFFF Reserved -

FiRM Peripherals

0x4000.0000 0x4000.0FFF Watchdog timer 0 717

0x4000.1000 0x4000.1FFF Watchdog timer 1 717

0x4000.2000 0x4000.3FFF Reserved -

0x4000.4000 0x4000.4FFF GPIO Port A 601

0x4000.5000 0x4000.5FFF GPIO Port B 601

0x4000.6000 0x4000.6FFF GPIO Port C 601

April 10, 2013 81

Texas Instruments-Production Data



The Cortex-M4F Processor

Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x4000.7000 0x4000.7FFF GPIO Port D 601
0x4000.8000 0x4000.8FFF SSI0 906
0x4000.9000 0x4000.9FFF SSI1 906
0x4000.A000 0x4000.AFFF SSI2 906
0x4000.B000 0x4000.BFFF SSI3 906
0x4000.C000 0x4000.CFFF UARTO 845
0x4000.D000 0x4000.DFFF UART1 845
0x4000.E000 0x4000.EFFF UART2 845
0x4000.FO00 0x4000.FFFF UART3 845
0x4001.0000 0x4001.0FFF UART4 845
0x4001.1000 0x4001.1FFF UART5 845
0x4001.2000 0x4001.2FFF UART6 845
0x4001.3000 0x4001.3FFF UART7 845
0x4001.4000 0x4001.FFFF Reserved -
Peripherals
0x4002.0000 0x4002.0FFF l’c o 956
0x4002.1000 0x4002.1FFF 12C 1 956
0x4002.2000 0x4002.2FFF 1’c 2 956
0x4002.3000 0x4002.3FFF 1’C 3 956
0x4002.4000 0x4002.4FFF GPIO Port E 601
0x4002.5000 0x4002.5FFF GPIO Port F 601
0x4002.6000 0x4002.6FFF GPIO Port G 601
0x4002.7000 0x4002.7FFF Reserved -
0x4002.8000 0x4002.8FFF PWM 0 1065
0x4002.9000 0x4002.9FFF PWM 1 1065
0x4002.A000 0x4002.BFFF Reserved -
0x4002.C000 0x4002.CFFF QEIO 1136
0x4002.D000 0x4002.DFFF QEN 1136
0x4002.E000 0x4002.FFFF Reserved -
0x4003.0000 0x4003.0FFF 16/32-bit Timer 0 666
0x4003.1000 0x4003.1FFF 16/32-bit Timer 1 666
0x4003.2000 0x4003.2FFF 16/32-bit Timer 2 666
0x4003.3000 0x4003.3FFF 16/32-bit Timer 3 666
0x4003.4000 0x4003.4FFF 16/32-bit Timer 4 666
0x4003.5000 0x4003.5FFF 16/32-bit Timer 5 666
0x4003.6000 0x4003.6FFF 32/64-bit Timer 0 666
0x4003.7000 0x4003.7FFF 32/64-bit Timer 1 666
0x4003.8000 0x4003.8FFF ADCO 760
0x4003.9000 0x4003.9FFF ADC1 760
0x4003.A000 0x4003.BFFF Reserved -
0x4003.C000 0x4003.CFFF Analog Comparators 1037
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Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x4003.D000 0x4003.FFFF Reserved -
0x4004.0000 0x4004.0FFF CANO Controller 1006
0x4004.1000 0x4004.1FFF CAN1 Controller 1006
0x4004.2000 0x4004.BFFF Reserved -
0x4004.C000 0x4004.CFFF 32/64-bit Timer 2 666
0x4004.D000 0x4004.DFFF 32/64-bit Timer 3 666
0x4004.E000 0x4004.EFFF 32/64-bit Timer 4 666
0x4004.F000 0x4004.FFFF 32/64-bit Timer 5 666
0x4005.0000 0x4005.7FFF Reserved -
0x4005.8000 0x4005.8FFF GPIO Port A (AHB aperture) 601
0x4005.9000 0x4005.9FFF GPIO Port B (AHB aperture) 601
0x4005.A000 0x4005.AFFF GPIO Port C (AHB aperture) 601
0x4005.B000 0x4005.BFFF GPIO Port D (AHB aperture) 601
0x4005.C000 0x4005.CFFF GPIO Port E (AHB aperture) 601
0x4005.D000 0x4005.DFFF GPIO Port F (AHB aperture) 601
0x4005.E000 0x4005.EFFF GPIO Port G (AHB aperture) 601
0x4005.FO00 0x400A.EFFF Reserved -
0x400A.F000 0x400A.FFFF EEPROM and Key Locker 501
0x400B.0000 0x400B.FFFF Reserved -
0x400C.0000 0x400C.OFFF 1’C 4 956
0x400C.1000 0x400C.1FFF l’c5 956
0x400C.2000 0x400F.8FFF Reserved -
0x400F.9000 0x400F.9FFF System Exception Module 459
0x400F.A000 0x400F.CFFF Reserved -
0x400F.D0O00 0x400F.DFFF Flash memory control 483
0x400F.E000 0x400F.EFFF System control 224
0x400F.F000 0x400F.FFFF uDMA 547
0x4010.0000 0x41FF.FFFF Reserved -
0x4200.0000 0x43FF.FFFF Bit-banded alias of 0x4000.0000 through 0x400F.FFFF -
0x4400.0000 OxDFFF.FFFF Reserved -
Private Peripheral Bus
0xE000.0000 0xE000.0FFF Instrumentation Trace Macrocell (ITM) 60
0xE000.1000 0xEO000.1FFF Data Watchpoint and Trace (DWT) 60
0xE000.2000 0xEO000.2FFF Flash Patch and Breakpoint (FPB) 60
0xE000.3000 0xE000.DFFF Reserved -
0xE000.E000 0xE000.EFFF Cortex-M4F Peripherals (SysTick, NVIC, MPU, FPU and SCB)| 123
0xE000.F000 O0xEO003.FFFF Reserved -
0xE004.0000 0xE004.0FFF Trace Port Interface Unit (TPIU) 61
0xE004.1000 0xE004.1FFF Embedded Trace Macrocell (ETM) 60
0xE004.2000 OxFFFF.FFFF Reserved -
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243

Memory Regions, Types and Attributes

The memory map and the programming of the MPU split the memory map into regions. Each region
has a defined memory type, and some regions have additional memory attributes. The memory
type and attributes determine the behavior of accesses to the region.

The memory types are:
m Normal: The processor can re-order transactions for efficiency and perform speculative reads.

m Device: The processor preserves transaction order relative to other transactions to Device or
Strongly Ordered memory.

m Strongly Ordered: The processor preserves transaction order relative to all other transactions.

The different ordering requirements for Device and Strongly Ordered memory mean that the memory
system can buffer a write to Device memory but must not buffer a write to Strongly Ordered memory.

An additional memory attribute is Execute Never (XN), which means the processor prevents
instruction accesses. A fault exception is generated only on execution of an instruction executed
from an XN region.

Memory System Ordering of Memory Accesses

For most memory accesses caused by explicit memory access instructions, the memory system
does not guarantee that the order in which the accesses complete matches the program order of
the instructions, providing the order does not affect the behavior of the instruction sequence. Normally,
if correct program execution depends on two memory accesses completing in program order,
software must insert a memory barrier instruction between the memory access instructions (see
“Software Ordering of Memory Accesses” on page 85).

However, the memory system does guarantee ordering of accesses to Device and Strongly Ordered
memory. For two memory access instructions A1 and A2, if both A1 and A2 are accesses to either
Device or Strongly Ordered memory, and if A1 occurs before A2 in program order, A1 is always
observed before A2.

Behavior of Memory Accesses

Table 2-5 on page 84 shows the behavior of accesses to each region in the memory map. See
“Memory Regions, Types and Attributes” on page 84 for more information on memory types and
the XN attribute. Tiva™ C Series devices may have reserved memory areas within the address
ranges shown below (refer to Table 2-4 on page 81 for more information).

Table 2-5. Memory Access Behavior

Address Range Memory Region |Memory Type [Execute |Description
Never
(XN)

0x0000.0000 - Ox1FFF.FFFF |Code Normal - This executable region is for program code.
Data can also be stored here.

0x2000.0000 - Ox3FFF.FFFF |SRAM Normal - This executable region is for data. Code
can also be stored here. This region
includes bit band and bit band alias areas
(see Table 2-6 on page 86).

0x4000.0000 - Ox5FFF.FFFF |Peripheral Device XN This region includes bit band and bit band
alias areas (see Table 2-7 on page 87).

0x6000.0000 - OX9FFF.FFFF |External RAM Normal - This executable region is for data.

84
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Table 2-5. Memory Access Behavior (continued)

Address Range Memory Region |Memory Type [Execute |Description
Never
(XN)
0xA000.0000 - 0OxDFFF.FFFF | External device Device XN This region is for external device memory.
0xE000.0000- OXEOOF.FFFF |Private peripheral |Strongly XN This region includes the NVIC, system
bus Ordered timer, and system control block.
0xE010.0000- OXxFFFF.FFFF |Reserved - - -

The Code, SRAM, and external RAM regions can hold programs. However, it is recommended that
programs always use the Code region because the Cortex-M4F has separate buses that can perform
instruction fetches and data accesses simultaneously.

The MPU can override the default memory access behavior described in this section. For more
information, see “Memory Protection Unit (MPU)” on page 114.

The Cortex-M4F prefetches instructions ahead of execution and speculatively prefetches from
branch target addresses.

244 Software Ordering of Memory Accesses
The order of instructions in the program flow does not always guarantee the order of the
corresponding memory transactions for the following reasons:
m The processor can reorder some memory accesses to improve efficiency, providing this does
not affect the behavior of the instruction sequence.
m The processor has multiple bus interfaces.
m  Memory or devices in the memory map have different wait states.
m  Some memory accesses are buffered or speculative.
“Memory System Ordering of Memory Accesses” on page 84 describes the cases where the memory
system guarantees the order of memory accesses. Otherwise, if the order of memory accesses is
critical, software must include memory barrier instructions to force that ordering. The Cortex-M4F
has the following memory barrier instructions:
m The Data Memory Barrier (DMB) instruction ensures that outstanding memory transactions
complete before subsequent memory transactions.
m The Data Synchronization Barrier (DSB) instruction ensures that outstanding memory transactions
complete before subsequent instructions execute.
m The Instruction Synchronization Barrier (1SB) instruction ensures that the effect of all completed
memory transactions is recognizable by subsequent instructions.
Memory barrier instructions can be used in the following situations:
s MPU programming
— Ifthe MPU settings are changed and the change must be effective on the very next instruction,
use a DSB instruction to ensure the effect of the MPU takes place immediately at the end of
context switching.
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— Use an ISB instruction to ensure the new MPU setting takes effect immediately after
programming the MPU region or regions, if the MPU configuration code was accessed using
a branch or call. If the MPU configuration code is entered using exception mechanisms, then
an ISB instruction is not required.

m Vector table

If the program changes an entry in the vector table and then enables the corresponding exception,
use a DMB instruction between the operations. The DMB instruction ensures that if the exception
is taken immediately after being enabled, the processor uses the new exception vector.

m Self-modifying code

If a program contains self-modifying code, use an 1SB instruction immediately after the code
modification in the program. The 1SB instruction ensures subsequent instruction execution uses
the updated program.

m  Memory map switching

If the system contains a memory map switching mechanism, use a DSB instruction after switching
the memory map in the program. The DSB instruction ensures subsequent instruction execution
uses the updated memory map.

m Dynamic exception priority change

When an exception priority has to change when the exception is pending or active, use DSB
instructions after the change. The change then takes effect on completion of the DSB instruction.

Memory accesses to Strongly Ordered memory, such as the System Control Block, do not require
the use of DMB instructions.

For more information on the memory barrier instructions, see the Cortex™-M3/M4 Instruction Set
Technical User's Manual.

Bit-Banding

A bit-band region maps each word in a bit-band alias region to a single bit in the bit-band region.
The bit-band regions occupy the lowest 1 MB of the SRAM and peripheral memory regions. Accesses
to the 32-MB SRAM alias region map to the 1-MB SRAM bit-band region, as shown in Table

2-6 on page 86. Accesses to the 32-MB peripheral alias region map to the 1-MB peripheral bit-band
region, as shown in Table 2-7 on page 87. For the specific address range of the bit-band regions,
see Table 2-4 on page 81.

Note: A word access to the SRAM or the peripheral bit-band alias region maps to a single bit in
the SRAM or peripheral bit-band region.

A word access to a bit band address results in a word access to the underlying memory,
and similarly for halfword and byte accesses. This allows bit band accesses to match the
access requirements of the underlying peripheral.

Table 2-6. SRAM Memory Bit-Banding Regions

Address Range

Memory Region Instruction and Data Accesses
Start End

0x2000.0000 0x2000.7FFF SRAM bit-band region | Direct accesses to this memory range behave as SRAM
memory accesses, but this region is also bit addressable
through bit-band alias.

86

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Table 2-6. SRAM Memory Bit-Banding Regions (continued)

Address Range
Start End

0x2200.0000 0x220F.FFFF SRAM bit-band alias |Data accesses to this region are remapped to bit band
region. A write operation is performed as
read-modify-write. Instruction accesses are not remapped.

Memory Region Instruction and Data Accesses

Table 2-7. Peripheral Memory Bit-Banding Regions

Address Range
Memory Region Instruction and Data Accesses
Start End
0x4000.0000 0x400F.FFFF Peripheral bit-band Direct accesses to this memory range behave as
region peripheral memory accesses, but this region is also bit
addressable through bit-band alias.
0x4200.0000 0x43FF.FFFF Peripheral bit-band alias | Data accesses to this region are remapped to bit band
region. A write operation is performed as
read-modify-write. Instruction accesses are not permitted.

The following formula shows how the alias region maps onto the bit-band region:
bit word offset = (byte offset x 32) + (bit _number x 4)

bit word_addr = bit_band _base + bit word_offset

where:

bit_word_offset
The position of the target bit in the bit-band memory region.

bit_word_addr
The address of the word in the alias memory region that maps to the targeted bit.

bit band_base
The starting address of the alias region.

byte offset
The number of the byte in the bit-band region that contains the targeted bit.

bit_number
The bit position, 0-7, of the targeted bit.

Figure 2-4 on page 88 shows examples of bit-band mapping between the SRAM bit-band alias
region and the SRAM bit-band region:

m The alias word at 0x23FF.FFEO maps to bit 0 of the bit-band byte at 0Ox200F.FFFF:

Ox23FF.FFEO = 0x2200.0000 + (OxOO0OF.FFFF*32) + (0*4)

m The alias word at 0x23FF.FFFC maps to bit 7 of the bit-band byte at 0x200F.FFFF:

Ox23FF.FFFC = 0x2200.0000 + (OxOO0OF.FFFF*32) + (7*4)

m The alias word at 0x2200.0000 maps to bit 0 of the bit-band byte at 0x2000.0000:
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0x2200.0000 = 0x2200.0000 + (0*32) + (0*4)

m The alias word at 0x2200.001C maps to bit 7 of the bit-band byte at 0x2000.0000:

0x2200.001C = 0x2200.0000+ (0*32) + (7*4)

Figure 2-4. Bit-Band Mapping

32-MB Alias Region

| oxearrFrFC | oxeaFrFrFs | ox2sFFFFF4 | oxesFRFFFO | 0x23FFFFEC | oxesFrFFES | oxearrFrE4 | ox2sFRFFEO |
/ | 0x2200.001C | 0x2200.0018 | 0x2200.0014 | 0x2200.0010 | 0x2200.0 0x2200.0008 | 0x2200.0004 | 0x2200.0000 |
1-MB SRAM Bit-Band Region \
\‘7 6 5 4 3 2 1 07 6 32107 65 4321076543210
| | | | | | I~ | | | | | |
0x200F.FFFF O0X200F FFFE | ] 0x200F.FFFD 0x200F.FFFC
| | | | | | _— | | | | | |
7 6 5 4 3 2 107 6 5 4321076 5 43 2 1 7 6 5 4 3 2 10
| | | | | | | | | | | |
0x2000.0003 0x2000.0002 0x2000.0001 0x2000.0000
| | | | | | | | | | | |

Directly Accessing an Alias Region
Writing to a word in the alias region updates a single bit in the bit-band region.

Bit O of the value written to a word in the alias region determines the value written to the targeted
bit in the bit-band region. Writing a value with bit 0 set writes a 1 to the bit-band bit, and writing a
value with bit O clear writes a 0 to the bit-band bit.

Bits 31:1 of the alias word have no effect on the bit-band bit. Writing 0x01 has the same effect as
writing OxFF. Writing 0x00 has the same effect as writing OxOE.

When reading a word in the alias region, 0x0000.0000 indicates that the targeted bit in the bit-band
region is clear and 0x0000.0001 indicates that the targeted bit in the bit-band region is set.

Directly Accessing a Bit-Band Region

“Behavior of Memory Accesses” on page 84 describes the behavior of direct byte, halfword, or word
accesses to the bit-band regions.

Data Storage

The processor views memory as a linear collection of bytes numbered in ascending order from zero.
For example, bytes 0-3 hold the first stored word, and bytes 4-7 hold the second stored word. Data
is stored in little-endian format, with the least-significant byte (Isbyte) of a word stored at the
lowest-numbered byte, and the most-significant byte (msbyte) stored at the highest-numbered byte.
Figure 2-5 on page 89 illustrates how data is stored.
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Figure 2-5. Data Storage

Memory Register
7 0
31 2423 1615 87 0
Address A| BO |lIsbyte | B3 | B2 | B1 | BO |
A+1 B1
A+2| B2

A+3 B3 msbyte

247 Synchronization Primitives

The Cortex-M4F instruction set includes pairs of synchronization primitives which provide a

non-blocking mechanism that a thread or process can use to obtain exclusive access to a memory

location. Software can use these primitives to perform a guaranteed read-modify-write memory
update sequence or for a semaphore mechanism.

A pair of synchronization primitives consists of:

m A Load-Exclusive instruction, which is used to read the value of a memory location and requests
exclusive access to that location.

m A Store-Exclusive instruction, which is used to attempt to write to the same memory location and
returns a status bit to a register. If this status bit is clear, it indicates that the thread or process
gained exclusive access to the memory and the write succeeds; if this status bit is set, it indicates
that the thread or process did not gain exclusive access to the memory and no write was
performed.

The pairs of Load-Exclusive and Store-Exclusive instructions are:

m The word instructions LDREX and STREX

m The halfword instructions LDREXH and STREXH

m The byte instructions LDREXB and STREXB

Software must use a Load-Exclusive instruction with the corresponding Store-Exclusive instruction.

To perform an exclusive read-modify-write of a memory location, software must:

1. Use a Load-Exclusive instruction to read the value of the location.

2. Modify the value, as required.

3. Use a Store-Exclusive instruction to attempt to write the new value back to the memory location.

4. Test the returned status bit.

If the status bit is clear, the read-modify-write completed successfully. If the status bit is set, no
write was performed, which indicates that the value returned at step 1 might be out of date. The
software must retry the entire read-modify-write sequence.

Software can use the synchronization primitives to implement a semaphore as follows:
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1. Use a Load-Exclusive instruction to read from the semaphore address to check whether the
semaphore is free.

2. |If the semaphore is free, use a Store-Exclusive to write the claim value to the semaphore
address.

3. If the returned status bit from step 2 indicates that the Store-Exclusive succeeded, then the
software has claimed the semaphore. However, if the Store-Exclusive failed, another process
might have claimed the semaphore after the software performed step 1.

The Cortex-M4F includes an exclusive access monitor that tags the fact that the processor has
executed a Load-Exclusive instruction. The processor removes its exclusive access tag if:

m |t executes a CLREX instruction.
m |t executes a Store-Exclusive instruction, regardless of whether the write succeeds.

m An exception occurs, which means the processor can resolve semaphore conflicts between
different threads.

For more information about the synchronization primitive instructions, see the Cortex™-M3/M4
Instruction Set Technical User's Manual.

Exception Model

The ARM Cortex-M4F processor and the Nested Vectored Interrupt Controller (NVIC) prioritize and
handle all exceptions in Handler Mode. The processor state is automatically stored to the stack on
an exception and automatically restored from the stack at the end of the Interrupt Service Routine
(ISR). The vector is fetched in parallel to the state saving, enabling efficient interrupt entry. The
processor supports tail-chaining, which enables back-to-back interrupts to be performed without the
overhead of state saving and restoration.

Table 2-8 on page 92 lists all exception types. Software can set eight priority levels on seven of
these exceptions (system handlers) as well as on 79 interrupts (listed in Table 2-9 on page 93).

Priorities on the system handlers are set with the NVIC System Handler Priority n (SYSPRIn)
registers. Interrupts are enabled through the NVIC Interrupt Set Enable n (ENn) register and
prioritized with the NVIC Interrupt Priority n (PRIn) registers. Priorities can be grouped by splitting
priority levels into preemption priorities and subpriorities. All the interrupt registers are described in
“Nested Vectored Interrupt Controller (NVIC)” on page 113.

Internally, the highest user-programmable priority (0) is treated as fourth priority, after a Reset,
Non-Maskable Interrupt (NMI), and a Hard Fault, in that order. Note that 0 is the default priority for
all the programmabile priorities.

Important: After a write to clear an interrupt source, it may take several processor cycles for the
NVIC to see the interrupt source de-assert. Thus if the interrupt clear is done as the
last action in an interrupt handler, it is possible for the interrupt handler to complete
while the NVIC sees the interrupt as still asserted, causing the interrupt handler to be
re-entered errantly. This situation can be avoided by either clearing the interrupt source
at the beginning of the interrupt handler or by performing a read or write after the write
to clear the interrupt source (and flush the write buffer).

See “Nested Vectored Interrupt Controller (NVIC)” on page 113 for more information on exceptions
and interrupts.
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251 Exception States

Each exception is in one of the following states:

Inactive. The exception is not active and not pending.

Pending. The exception is waiting to be serviced by the processor. An interrupt request from a
peripheral or from software can change the state of the corresponding interrupt to pending.

Active. An exception that is being serviced by the processor but has not completed.

Note: An exception handler can interrupt the execution of another exception handler. In this
case, both exceptions are in the active state.

Active and Pending. The exception is being serviced by the processor, and there is a pending
exception from the same source.

2.5.2 Exception Types

The exception types are:

Reset. Reset is invoked on power up or a warm reset. The exception model treats reset as a
special form of exception. When reset is asserted, the operation of the processor stops, potentially
at any point in an instruction. When reset is deasserted, execution restarts from the address
provided by the reset entry in the vector table. Execution restarts as privileged execution in
Thread mode.

NMI. A non-maskable Interrupt (NMI) can be signaled using the NMI signal or triggered by
software using the Interrupt Control and State (INTCTRL) register. This exception has the
highest priority other than reset. NMI is permanently enabled and has a fixed priority of -2. NMIs
cannot be masked or prevented from activation by any other exception or preempted by any
exception other than reset.

Hard Fault. A hard fault is an exception that occurs because of an error during exception
processing, or because an exception cannot be managed by any other exception mechanism.
Hard faults have a fixed priority of -1, meaning they have higher priority than any exception with
configurable priority.

Memory Management Fault. A memory management fault is an exception that occurs because
of a memory protection related fault, including access violation and no match. The MPU or the
fixed memory protection constraints determine this fault, for both instruction and data memory
transactions. This fault is used to abort instruction accesses to Execute Never (XN) memory
regions, even if the MPU is disabled.

Bus Fault. A bus fault is an exception that occurs because of a memory-related fault for an
instruction or data memory transaction such as a prefetch fault or a memory access fault. This
fault can be enabled or disabled.

Usage Fault. A usage fault is an exception that occurs because of a fault related to instruction
execution, such as:

— An undefined instruction
— Anillegal unaligned access

— Invalid state on instruction execution

April 10, 2013
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— An error on exception return
An unaligned address on a word or halfword memory access or division by zero can cause a
usage fault when the core is properly configured.

SVCall. A supervisor call (SVC) is an exception that is triggered by the SVC instruction. In an
OS environment, applications can use SVC instructions to access OS kernel functions and device
drivers.

Debug Monitor. This exception is caused by the debug monitor (when not halting). This exception
is only active when enabled. This exception does not activate if it is a lower priority than the
current activation.

PendSV. PendSV is a pendable, interrupt-driven request for system-level service. In an OS
environment, use PendSV for context switching when no other exception is active. PendSV is
triggered using the Interrupt Control and State (INTCTRL) register.

SysTick. A SysTick exception is an exception that the system timer generates when it reaches
zero when it is enabled to generate an interrupt. Software can also generate a SysTick exception
using the Interrupt Control and State (INTCTRL) register. In an OS environment, the processor
can use this exception as system tick.

Interrupt (IRQ). An interrupt, or IRQ, is an exception signaled by a peripheral or generated by
a software request and fed through the NVIC (prioritized). All interrupts are asynchronous to
instruction execution. In the system, peripherals use interrupts to communicate with the processor.

Table 2-9 on page 93 lists the interrupts on the TM4C123AE6PM controller.

For an asynchronous exception, other than reset, the processor can execute another instruction
between when the exception is triggered and when the processor enters the exception handler.

Privileged software can disable the exceptions that Table 2-8 on page 92 shows as having
configurable priority (see the SYSHNDCTRL register on page 162 and the DISO0 register on page 133).

For more information about hard faults, memory management faults, bus faults, and usage faults,

see “Fault Handling” on page 100.

Table 2-8. Exception Types

Exception Type Vector Priority® Vector Address or Activation
Number Offset’

- 0 - 0x0000.0000 Stack top is loaded from the first
entry of the vector table on reset.

Reset 1 -3 (highest) 0x0000.0004 Asynchronous

Non-Maskable Interrupt 2 -2 0x0000.0008 Asynchronous

(NMI)

Hard Fault 3 -1 0x0000.000C -

Memory Management 4 programmable® 0x0000.0010 Synchronous

Bus Fault 5 programmable® 0x0000.0014 Synchronous when precise and
asynchronous when imprecise

Usage Fault 6 programmable® 0x0000.0018 Synchronous

- 7-10 - - Reserved

SVCall 11 programmable® 0x0000.002C Synchronous

Debug Monitor 12 programmable® 0x0000.0030 Synchronous

- 13 - - Reserved
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Table 2-8. Exception Types (continued)

Exception Type Vector Priority® Vector Address or Activation
Number Offset’

PendSV 14 programmable® 0x0000.0038 Asynchronous

SysTick 15 programmable® 0x0000.003C Asynchronous

Interrupts 16 and above programmabled 0x0000.0040 and above |Asynchronous

a. 0 is the default priority for all the programmable priorities.

b. See “Vector Table” on page 95.
c. See SYSPRI1 on page 159.
d. See PRIn registers on page 141.

Table 2-9. Interrupts

Vector Number Interrupt Number (Bit| Vector Address or |Description
in Interrupt Registers) Offset
0-15 - 0x0000.0000 - Processor exceptions
0x0000.003C

16 0 0x0000.0040 GPIO Port A
17 1 0x0000.0044 GPIO Port B
18 2 0x0000.0048 GPIO Port C
19 3 0x0000.004C GPIO Port D
20 4 0x0000.0050 GPIO Port E
21 5 0x0000.0054 UARTO
22 6 0x0000.0058 UART1
23 7 0x0000.005C SSI0
24 8 0x0000.0060 12Co
25 9 0x0000.0064 PWMO Fault
26 10 0x0000.0068 PWMO Generator 0
27 11 0x0000.006C PWMO Generator 1
28 12 0x0000.0070 PWMO Generator 2
29 13 0x0000.0074 QEIO
30 14 0x0000.0078 ADCO Sequence 0
31 15 0x0000.007C ADCO Sequence 1
32 16 0x0000.0080 ADCO Sequence 2
33 17 0x0000.0084 ADCO Sequence 3
34 18 0x0000.0088 Watchdog Timers 0 and 1
35 19 0x0000.008C 16/32-Bit Timer 0A
36 20 0x0000.0090 16/32-Bit Timer 0B
37 21 0x0000.0094 16/32-Bit Timer 1A
38 22 0x0000.0098 16/32-Bit Timer 1B
39 23 0x0000.009C 16/32-Bit Timer 2A
40 24 0x0000.00A0 16/32-Bit Timer 2B
41 25 0x0000.00A4 Analog Comparator 0
42 26 0x0000.00A8 Analog Comparator 1
43 27 - Reserved
44 28 0x0000.00B0 System Control
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Table 2-9. Interrupts (continued)

Vector Number

Interrupt Number (Bit

Vector Address or

Description

in Interrupt Registers) Offset
45 29 0x0000.00B4 Flash Memory Control and EEPROM Control
46 30 0x0000.00B8 GPIO Port F
47 31 0x0000.00BC GPIO Port G
48 32 - Reserved
49 33 0x0000.00C4 UART2
50 34 0x0000.00C8 SSI1
51 35 0x0000.00CC 16/32-Bit Timer 3A
52 36 0x0000.00D0 16/32-Bit Timer 3B
53 37 0x0000.00D4 12C1
54 38 0x0000.00D8 QEN
55 39 0x0000.00DC CANO
56 40 0x0000.00E0 CAN1
57-60 41-44 - Reserved
61 45 0x0000.00F4 PWM Generator 3
62 46 0x0000.00F8 uDMA Software
63 47 0x0000.00FC UDMA Error
64 48 0x0000.0100 ADC1 Sequence 0
65 49 0x0000.0104 ADC1 Sequence 1
66 50 0x0000.0108 ADC1 Sequence 2
67 51 0x0000.010C ADC1 Sequence 3
68-72 52-56 - Reserved
73 57 0x0000.0124 SSI2
74 58 0x0000.0128 SSI3
75 59 0x0000.012C UART3
76 60 0x0000.0130 UART4
77 61 0x0000.0134 UART5
78 62 0x0000.0138 UART6
79 63 0x0000.013C UART7
80-83 64-67 0x0000.0140 - Reserved
0x0000.014C
84 68 0x0000.0150 12c2
85 69 0x0000.0154 12C3
86 70 0x0000.0158 16/32-Bit Timer 4A
87 71 0x0000.015C 16/32-Bit Timer 4B
88-107 72-91 0x0000.0160 - Reserved
0x0000.01AC
108 92 0x0000.01B0 16/32-Bit Timer 5A
109 93 0x0000.01B4 16/32-Bit Timer 5B
110 94 0x0000.01B8 32/64-Bit Timer 0A
111 95 0x0000.01BC 32/64-Bit Timer 0B
112 96 0x0000.01C0O 32/64-Bit Timer 1A
113 97 0x0000.01C4 32/64-Bit Timer 1B
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2.5.3

2.5.4

Table 2-9. Interrupts (continued)

Vector Number Interrupt Number (Bit| Vector Address or |Description
in Interrupt Registers) Offset
114 98 0x0000.01C8 32/64-Bit Timer 2A
115 99 0x0000.01CC 32/64-Bit Timer 2B
116 100 0x0000.01D0 32/64-Bit Timer 3A
117 101 0x0000.01D4 32/64-Bit Timer 3B
118 102 0x0000.01D8 32/64-Bit Timer 4A
119 103 0x0000.01DC 32/64-Bit Timer 4B
120 104 0x0000.01E0 32/64-Bit Timer 5A
121 105 0x0000.01E4 32/64-Bit Timer 5B
122 106 0x0000.01E8 System Exception (imprecise)
123-124 107-108 - Reserved
125 109 0x0000.01F4 12c4
126 110 0x0000.01F8 12C5
127-149 111-133 - Reserved
150 134 0x0000.0258 PWM1 Generator 0
151 135 0x0000.025C PWM1 Generator 1
152 136 0x0000.0260 PWM1 Generator 2
153 137 0x0000.0264 PWM1 Generator 3
154 138 0x0000.0268 PWM1 Fault

Exception Handlers

The processor handles exceptions using:

m Interrupt Service Routines (ISRs). Interrupts (IRQx) are the exceptions handled by ISRs.

m Fault Handlers. Hard fault, memory management fault, usage fault, and bus fault are fault

exceptions handled by the fault handlers.

m System Handlers. NMI, PendSV, SVCall, SysTick, and the fault exceptions are all system

exceptions that are handled by system handlers.

Vector Table

The vector table contains the reset value of the stack pointer and the start addresses, also called
exception vectors, for all exception handlers. The vector table is constructed using the vector address
or offset shown in Table 2-8 on page 92. Figure 2-6 on page 96 shows the order of the exception

vectors in the vector table. The least-significant bit of each vector must be 1, indicating that the

exception handler is Thumb code
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2.5.5

Figure 2-6. Vector Table

Exception number IRQ number Offset Vector
154 138 IRQ131
0x0268
0x004C
18 2 IRQ2
0x0048
17 1 IRQ1
0x0044
16 0 IRQO
0x0040 -
15 -1 Systick
0x003C
14 -2 PendSV
0x0038
13 Reserved
12 Reserved for Debug
11 -5 SVCall
0x002C
10
9
Reserved
8
7
6 -10 Usage fault
0x0018
5 -11 Bus fault
0x0014
4 -12 Memory management fault
0x0010
3 -13 Hard fault
0x000C
2 -14 NMI
0x0008
1 Reset
0x0004
Initial SP value

0x0000

On system reset, the vector table is fixed at address 0x0000.0000. Privileged software can write to
the Vector Table Offset (VTABLE) register to relocate the vector table start address to a different
memory location, in the range 0x0000.0400 to Ox3FFF.FCOO (see “Vector Table” on page 95). Note
that when configuring the VTABLE register, the offset must be aligned on a 1024-byte boundary.

Exception Priorities

As Table 2-8 on page 92 shows, all exceptions have an associated priority, with a lower priority
value indicating a higher priority and configurable priorities for all exceptions except Reset, Hard
fault, and NMI. If software does not configure any priorities, then all exceptions with a configurable
priority have a priority of 0. For information about configuring exception priorities, see page 159 and
page 141.

Note: Configurable priority values for the Tiva™ C Series implementation are in the range 0-7.
This means that the Reset, Hard fault, and NMI exceptions, with fixed negative priority
values, always have higher priority than any other exception.

For example, assigning a higher priority value to IRQ[0] and a lower priority value to IRQ[1] means
that IRQ[1] has higher priority than IRQ[O]. If both IRQ[1] and IRQ[0] are asserted, IRQ[1] is processed
before IRQ[O].

96
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If multiple pending exceptions have the same priority, the pending exception with the lowest exception
number takes precedence. For example, if both IRQ[0] and IRQ[1] are pending and have the same
priority, then IRQ[O0] is processed before IRQ[1].

When the processor is executing an exception handler, the exception handler is preempted if a
higher priority exception occurs. If an exception occurs with the same priority as the exception being
handled, the handler is not preempted, irrespective of the exception number. However, the status
of the new interrupt changes to pending.

2.5.6 Interrupt Priority Grouping

To increase priority control in systems with interrupts, the NVIC supports priority grouping. This
grouping divides each interrupt priority register entry into two fields:

m An upper field that defines the group priority
m A lower field that defines a subpriority within the group

Only the group priority determines preemption of interrupt exceptions. When the processor is
executing an interrupt exception handler, another interrupt with the same group priority as the
interrupt being handled does not preempt the handler.

If multiple pending interrupts have the same group priority, the subpriority field determines the order
in which they are processed. If multiple pending interrupts have the same group priority and
subpriority, the interrupt with the lowest IRQ number is processed first.

For information about splitting the interrupt priority fields into group priority and subpriority, see
page 153.

2.5.7 Exception Entry and Return

Descriptions of exception handling use the following terms:

m Preemption. When the processor is executing an exception handler, an exception can preempt
the exception handler if its priority is higher than the priority of the exception being handled. See
“Interrupt Priority Grouping” on page 97 for more information about preemption by an interrupt.
When one exception preempts another, the exceptions are called nested exceptions. See
“Exception Entry” on page 98 more information.

m Return. Return occurs when the exception handler is completed, and there is no pending
exception with sufficient priority to be serviced and the completed exception handler was not
handling a late-arriving exception. The processor pops the stack and restores the processor
state to the state it had before the interrupt occurred. See “Exception Return” on page 99 for
more information.

m Tail-Chaining. This mechanism speeds up exception servicing. On completion of an exception
handler, if there is a pending exception that meets the requirements for exception entry, the
stack pop is skipped and control transfers to the new exception handler.

m Late-Arriving. This mechanism speeds up preemption. If a higher priority exception occurs
during state saving for a previous exception, the processor switches to handle the higher priority
exception and initiates the vector fetch for that exception. State saving is not affected by late
arrival because the state saved is the same for both exceptions. Therefore, the state saving
continues uninterrupted. The processor can accept a late arriving exception until the first instruction
of the exception handler of the original exception enters the execute stage of the processor. On
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return from the exception handler of the late-arriving exception, the normal tail-chaining rules
apply.

2571 Exception Entry

Exception entry occurs when there is a pending exception with sufficient priority and either the
processor is in Thread mode or the new exception is of higher priority than the exception being
handled, in which case the new exception preempts the original exception.

When one exception preempts another, the exceptions are nested.

Sufficient priority means the exception has more priority than any limits set by the mask registers
(see PRIMASK on page 74, FAULTMASK on page 75, and BASEPRI on page 76). An exception
with less priority than this is pending but is not handled by the processor.

When the processor takes an exception, unless the exception is a tail-chained or a late-arriving
exception, the processor pushes information onto the current stack. This operation is referred to as
stacking and the structure of eight data words is referred to as stack frame.

When using floating-point routines, the Cortex-M4F processor automatically stacks the architected
floating-point state on exception entry. Figure 2-7 on page 99 shows the Cortex-M4F stack frame
layout when floating-point state is preserved on the stack as the result of an interrupt or an exception.

Note: Where stack space for floating-point state is not allocated, the stack frame is the same as
that of ARMv7-M implementations without an FPU. Figure 2-7 on page 99 shows this stack
frame also.
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Figure 2-7. Exception Stack Frame
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Immediately after stacking, the stack pointer indicates the lowest address in the stack frame.

The stack frame includes the return address, which is the address of the next instruction in the
interrupted program. This value is restored to the PC at exception return so that the interrupted
program resumes.

In parallel to the stacking operation, the processor performs a vector fetch that reads the exception
handler start address from the vector table. When stacking is complete, the processor starts executing
the exception handler. At the same time, the processor writes an EXC_RETURN value to the LR,
indicating which stack pointer corresponds to the stack frame and what operation mode the processor
was in before the entry occurred.

If no higher-priority exception occurs during exception entry, the processor starts executing the
exception handler and automatically changes the status of the corresponding pending interrupt to
active.

If another higher-priority exception occurs during exception entry, known as late arrival, the processor
starts executing the exception handler for this exception and does not change the pending status
of the earlier exception.

25.7.2 Exception Return

Exception return occurs when the processor is in Handler mode and executes one of the following
instructions to load the EXC_RETURN value into the PC:
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2.6

m  An LDM or POP instruction that loads the PC

m A BXinstruction using any register

m  An LDR instruction with the PC as the destination

EXC_RETURN is the value loaded into the LR on exception entry. The exception mechanism relies
on this value to detect when the processor has completed an exception handler. The lowest five
bits of this value provide information on the return stack and processor mode. Table 2-10 on page 100

shows the EXC_RETURN values with a description of the exception return behavior.

EXC_RETURN bits 31:5 are all set. When this value is loaded into the PC, it indicates to the processor
that the exception is complete, and the processor initiates the appropriate exception return sequence.

Table 2-10. Exception Return Behavior

EXC_RETURN[31:0] Description
OxFFFF.FFEO Reserved
OxFFFF.FFE1 Return to Handler mode.

Exception return uses floating-point state from MSP.
Execution uses MSP after return.

OXFFFF.FFE2 - OXFFFF.FFES

Reserved

OXFFFF.FFE9

Return to Thread mode.
Exception return uses floating-point state from MSP.
Execution uses MSP after return.

OXFFFF.FFEA - OXFFFF.FFEC

Reserved

OXFFFF.FFED

Return to Thread mode.
Exception return uses floating-point state from PSP.
Execution uses PSP after return.

OXFFFF.FFEE - OxFFFF.FFFO

Reserved

OXFFFF.FFF1

Return to Handler mode.

Exception return uses non-floating-point state from MSP.

Execution uses MSP after return.

OxFFFF.FFF2 - OXFFFF.FFF8

Reserved

OXFFFF.FFF9

Return to Thread mode.

Exception return uses non-floating-point state from MSP.

Execution uses MSP after return.

OXFFFF.FFFA - OXFFFF.FFFC

Reserved

OXFFFF.FFFD

Return to Thread mode.

Exception return uses non-floating-point state from PSP.

Execution uses PSP after return.

OXFFFF.FFFE - OXFFFF.FFFF

Reserved

Fault Handling

Faults are a subset of the exceptions (see “Exception Model” on page 90). The following conditions

generate a fault:

m A bus error on an instruction fetch or vector table load or a data access.
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2.6.1

2.6.2

m  Aninternally detected error such as an undefined instruction or an attempt to change state with

a BX instruction.

m Attempting to execute an instruction from a memory region marked as Non-Executable (XN).

= An MPU fault because of a privilege violation or an attempt to access an unmanaged region.

Fault Types

Table 2-11 on page 101 shows the types of fault, the handler used for the fault, the corresponding
fault status register, and the register bit that indicates the fault has occurred. See page 166 for more
information about the fault status registers.

Table 2-11. Faults

Fault Handler Fault Status Register Bit Name
Bus error on a vector read Hard fault Hard Fault Status (HFAULTSTAT) VECT
Fault escalated to a hard fault Hard fault Hard Fault Status (HFAULTSTAT) FORCED
MPU or default memory mismatch on |Memory management |Memory Management Fault Status IERR?
instruction access fault (MFAULTSTAT)

MPU or default memory mismatch on |Memory management |Memory Management Fault Status DERR
data access fault (MFAULTSTAT)

MPU or default memory mismatch on |Memory management |Memory Management Fault Status MSTKE
exception stacking fault (MFAULTSTAT)

MPU or default memory mismatch on |Memory management |Memory Management Fault Status MUSTKE
exception unstacking fault (MFAULTSTAT)

MPU or default memory mismatch Memory management |Memory Management Fault Status MLSPERR
during lazy floating-point state fault (MFAULTSTAT)

preservation

Bus error during exception stacking Bus fault Bus Fault Status (BFAULTSTAT) BSTKE
Bus error during exception unstacking |Bus fault Bus Fault Status (BFAULTSTAT) BUSTKE
Bus error during instruction prefetch  |Bus fault Bus Fault Status (BFAULTSTAT) 1BUS
Bus error during lazy floating-point state | Bus fault Bus Fault Status (BFAULTSTAT) BLSPE
preservation

Precise data bus error Bus fault Bus Fault Status (BFAULTSTAT) PRECISE
Imprecise data bus error Bus fault Bus Fault Status (BFAULTSTAT) IMPRE
Attempt to access a coprocessor Usage fault Usage Fault Status (UFAULTSTAT) NOCP
Undefined instruction Usage fault Usage Fault Status (UFAULTSTAT) UNDEF
Attempt to enter an invalid instruction |Usage fault Usage Fault Status (UFAULTSTAT) INVSTAT
set state

Invalid EXC_RETURN value Usage fault Usage Fault Status (UFAULTSTAT) INVPC
lllegal unaligned load or store Usage fault Usage Fault Status (UFAULTSTAT) UNALIGN
Divide by 0 Usage fault Usage Fault Status (UFAULTSTAT) DIVO

a. Occurs on an access to an XN region even if the MPU is disabled.
b. Attempting to use an instruction set other than the Thumb instruction set, or returning to a non load-store-multiple instruction

with ICI continuation.

Fault Escalation and Hard Faults

All fault exceptions except for hard fault have configurable exception priority (see SYSPRI1 on

page 159). Software can disable execution of the handlers for these faults (see SYSHNDCTRL on

page 162).
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Usually, the exception priority, together with the values of the exception mask registers, determines
whether the processor enters the fault handler, and whether a fault handler can preempt another
fault handler as described in “Exception Model” on page 90.

In some situations, a fault with configurable priority is treated as a hard fault. This process is called
priority escalation, and the fault is described as escalated to hard fault. Escalation to hard fault
occurs when:

m A fault handler causes the same kind of fault as the one it is servicing. This escalation to hard
fault occurs because a fault handler cannot preempt itself because it must have the same priority
as the current priority level.

m A fault handler causes a fault with the same or lower priority as the fault it is servicing. This
situation happens because the handler for the new fault cannot preempt the currently executing
fault handler.

m An exception handler causes a fault for which the priority is the same as or lower than the currently
executing exception.

m A fault occurs and the handler for that fault is not enabled.

If a bus fault occurs during a stack push when entering a bus fault handler, the bus fault does not
escalate to a hard fault. Thus if a corrupted stack causes a fault, the fault handler executes even
though the stack push for the handler failed. The fault handler operates but the stack contents are
corrupted.

Note: Only Reset and NMI can preempt the fixed priority hard fault. A hard fault can preempt any
exception other than Reset, NMI, or another hard fault.

2.6.3 Fault Status Registers and Fault Address Registers
The fault status registers indicate the cause of a fault. For bus faults and memory management
faults, the fault address register indicates the address accessed by the operation that caused the
fault, as shown in Table 2-12 on page 102.
Table 2-12. Fault Status and Fault Address Registers
Handler Status Register Name Address Register Name Register Description
Hard fault Hard Fault Status (HFAULTSTAT) - page 172
Memory management |Memory Management Fault Status |Memory Management Fault |page 166
fault (MFAULTSTAT) Address (MMADDR) page 173
Bus fault Bus Fault Status (BFAULTSTAT) Bus Fault Address page 166

(FAULTADDR) page 174

Usage fault Usage Fault Status (UFAULTSTAT) |- page 166

2.6.4 Lockup
The processor enters a lockup state if a hard fault occurs when executing the NMI or hard fault
handlers. When the processor is in the lockup state, it does not execute any instructions. The
processor remains in lockup state until it is reset, an NMI occurs, or it is halted by a debugger.
Note: If the lockup state occurs from the NMI handler, a subsequent NMI does not cause the

processor to leave the lockup state.
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2.7 Power Management

The Cortex-M4F processor sleep modes reduce power consumption:
m Sleep mode stops the processor clock.
m Deep-sleep mode stops the system clock and switches off the PLL and Flash memory.

The SLEEPDEEP bit of the System Control (SYSCTRL) register selects which sleep mode is used
(see page 155). For more information about the behavior of the sleep modes, see “System
Control” on page 214.

This section describes the mechanisms for entering sleep mode and the conditions for waking up
from sleep mode, both of which apply to Sleep mode and Deep-sleep mode.

271 Entering Sleep Modes

This section describes the mechanisms software can use to put the processor into one of the sleep
modes.

The system can generate spurious wake-up events, for example a debug operation wakes up the
processor. Therefore, software must be able to put the processor back into sleep mode after such
an event. A program might have an idle loop to put the processor back to sleep mode.

2711 Wait for Interrupt

The wait for interrupt instruction, WF 1, causes immediate entry to sleep mode unless the wake-up
condition is true (see “Wake Up from WFI or Sleep-on-Exit” on page 104). When the processor
executes a WFI instruction, it stops executing instructions and enters sleep mode. See the
Cortex™-M3/M4 Instruction Set Technical User's Manual for more information.

2.71.2 Wait for Event

The wait for event instruction, WFE, causes entry to sleep mode conditional on the value of a one-bit
event register. When the processor executes a WFE instruction, it checks the event register. If the

register is 0, the processor stops executing instructions and enters sleep mode. If the register is 1,
the processor clears the register and continues executing instructions without entering sleep mode.

If the event register is 1, the processor must not enter sleep mode on execution of a WFE instruction.
Typically, this situation occurs if an SEV instruction has been executed. Software cannot access
this register directly.

See the Cortex™-M3/M4 Instruction Set Technical User's Manual for more information.

2713 Sleep-on-Exit

If the SLEEPEXIT bit of the SYSCTRL register is set, when the processor completes the execution
of all exception handlers, it returns to Thread mode and immediately enters sleep mode. This
mechanism can be used in applications that only require the processor to run when an exception
occurs.

2.7.2 Wake Up from Sleep Mode

The conditions for the processor to wake up depend on the mechanism that cause it to enter sleep
mode.

April 10, 2013 103
Texas Instruments-Production Data



The Cortex-M4F Processor

2.7.21 Wake Up from WFI or Sleep-on-Exit
Normally, the processor wakes up only when the NVIC detects an exception with sufficient priority
to cause exception entry. Some embedded systems might have to execute system restore tasks
after the processor wakes up and before executing an interrupt handler. Entry to the interrupt handler
can be delayed by setting the PRIMASK bit and clearing the FAULTMASK bit. If an interrupt arrives
that is enabled and has a higher priority than current exception priority, the processor wakes up but
does not execute the interrupt handler until the processor clears PRIMASK. For more information
about PRIMASK and FAULTMASK, see page 74 and page 75.
2.7.2.2 Wake Up from WFE
The processor wakes up if it detects an exception with sufficient priority to cause exception entry.
In addition, if the SEVONPEND bit in the SYSCTRL register is set, any new pending interrupt triggers
an event and wakes up the processor, even if the interrupt is disabled or has insufficient priority to
cause exception entry. For more information about SYSCTRL, see page 155.
2.8 Instruction Set Summary
The processor implements a version of the Thumb instruction set. Table 2-13 on page 104 lists the
supported instructions.
Note: In Table 2-13 on page 104:
m Angle brackets, <>, enclose alternative forms of the operand
m Braces, {}, enclose optional operands
m The Operands column is not exhaustive
m Op2is a flexible second operand that can be either a register or a constant
m Most instructions can use an optional condition code suffix
For more information on the instructions and operands, see the instruction descriptions in
the ARM® Cortex™-M4 Technical Reference Manual.
Table 2-13. Cortex-M4F Instruction Summary
Mnemonic Operands Brief Description Flags
ADC, ADCS {Rd,} Rn, Op2 Add with carry N,Z,C,V
ADD, ADDS {Rd,} Rn, Op2 Add N,Z,C,V
ADD, ADDW {Rd,} Rn , #imm12 Add -
ADR Rd, label Load PC-relative address -
AND, ANDS {Rd,} Rn, Op2 Logical AND N,Z,C
ASR, ASRS Rd, Rm, <Rs|#n> Arithmetic shift right N,Z,C
B label Branch -
BFC Rd, #lIsb, #width Bit field clear -
BFI Rd, Rn, #lIsb, #width Bit field insert -
BIC, BICS {Rd,} Rn, Op2 Bit clear N,Z,C
BKPT #imm Breakpoint -
BL label Branch with link -
BLX Rm Branch indirect with link -
BX Rm Branch indirect -
CBNZ Rn, label Compare and branch if non-zero -
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Table 2-13. Cortex-M4F Instruction Summary (continued)

Mnemonic Operands Brief Description Flags

CBz Rn, label Compare and branch if zero -

CLREX - Clear exclusive -

CLz Rd, Rm Count leading zeros -

CMN Rn, Op2 Compare negative N,Z,C,V

CMP Rn, Op2 Compare N,Z,C,V

CPSID i Change processor state, disable -
interrupts

CPSIE i Change processor state, enable -
interrupts

DMB - Data memory barrier -

DSB - Data synchronization barrier -

EOR, EORS {Rd,} Rn, 0p2 Exclusive OR N,Z,C

1SB - Instruction synchronization barrier -

1T - If-Then condition block -

LDM Rn{1}, reglist Load multiple registers, increment after |-

LDMDB, LDMEA

Rn{!}, reglist

Load multiple registers, decrement
before

LDMFD, LDMIA

Rn{!}, reglist

Load multiple registers, increment after

LDR

Rt, [Rn, #offset]

Load register with word

LDRB, LDRBT

Rt, [Rn, #offset]

Load register with byte

LDRD

Rt, Rt2, [Rn, #offset]

Load register with two bytes

LDREX Rt, [Rn, #offset] Load register exclusive -
LDREXB Rt, [Rn] Load register exclusive with byte -
LDREXH Rt, [Rn] Load register exclusive with halfword |-

LDRH, LDRHT

Rt, [Rn, #offset]

Load register with halfword

LDRSB, LDRSBT

Rt, [Rn, #offset]

Load register with signed byte

LDRSH, LDRSHT

Rt, [Rn, #offset]

Load register with signed halfword

LDRT

Rt, [Rn, #offset]

Load register with word

LSL, LSLS Rd, Rm, <Rs|#n> Logical shift left N,Z,C

LSR, LSRS Rd, Rm, <Rs]#n> Logical shift right N,zZ,C

MLA Rd, Rn, Rm, Ra Multiply with accumulate, 32-bit result |-

MLS Rd, Rn, Rm, Ra Multiply and subtract, 32-bit result -

MOV, MOVS Rd, Op2 Move N,Z,C

MOV, MOVW Rd, #imml6 Move 16-bit constant N,Z,C

MOVT Rd, #imml6 Move top -

MRS Rd, spec_reg Move from special register to general |-
register

MSR spec_reg, Rm Move from general register to special |N,Z,C,V
register

MUL, MULS {Rd.,} Rn, Rm Multiply, 32-bit result N,Z

MVN, MVNS Rd, Op2 Move NOT N,Z,C

NOP - No operation -

ORN, ORNS {Rd,} Rn, Op2 Logical OR NOT N,Z,C
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Table 2-13. Cortex-M4F Instruction Summary (continued)

Mnemonic Operands Brief Description Flags
ORR, ORRS {Rd,} Rn, Op2 Logical OR N,Z,C
PKHTB, PKHBT {Rd,} Rn, Rm, Op2 Pack halfword -
POP reglist Pop registers from stack -
PUSH reglist Push registers onto stack -
QADD {Rd,} Rn, Rm Saturating add Q
QADD16 {Rd,} Rn, Rm Saturating add 16 -
QADD8 {Rd,} Rn, Rm Saturating add 8 -
QASX {Rd,} Rn, Rm Saturating add and subtract with -
exchange
QDADD {Rd,} Rn, Rm Saturating double and add Q
QDSUB {Rd.,} Rn, Rm Saturating double and subtract Q
QSAX {Rd,} Rn, Rm Saturating subtract and add with -
exchange
QsuB {Rd,} Rn, Rm Saturating subtract Q
QsuB16 {Rd,} Rn, Rm Saturating subtract 16 -
QsuBs {Rd,} Rn, Rm Saturating subtract 8 -
RBIT Rd, Rn Reverse bits -
REV Rd, Rn Reverse byte order in a word -
REV16 Rd, Rn Reverse byte order in each halfword -
REVSH Rd, Rn Reverse byte order in bottom halfword |-
and sign extend
ROR, RORS Rd, Rm, <Rs|#n> Rotate right N,Z,C
RRX, RRXS Rd, Rm Rotate right with extend N,Z,C
RSB, RSBS {Rd,} Rn, Op2 Reverse subtract N,Z,C,V
SADD16 {Rd,} Rn, Rm Signed add 16 GE
SADDS8 {Rd,} Rn, Rm Signed add 8 GE
SASX {Rd,} Rn, Rm Signed add and subtract with exchange |GE
SBC, SBCS {Rd,} Rn, Op2 Subtract with carry N,Z,C,V
SBFX Rd, Rn, #lIsb, #width Signed bit field extract -
S \Y {Rd,} Rn, Rm Signed divide -
SEL {Rd,} Rn, Rm Select bytes -
SEV - Send event -
SHADD16 {Rd,} Rn, Rm Signed halving add 16 -
SHADDS8 {Rd,} Rn, Rm Signed halving add 8 -
SHASX {Rd,} Rn, Rm Signed halving add and subtract with |-
exchange
SHSAX {Rd,} Rn, Rm Signed halving add and subtract with |-
exchange
SHSUB16 {Rd,} Rn, Rm Signed halving subtract 16 -
SHSUB8 {Rd.,} Rn, Rm Signed halving subtract 8 -
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Table 2-13. Cortex-M4F Instruction Summary (continued)

Mnemonic Operands Brief Description Flags

SMLABB, Rd, Rn, Rm, Ra Signed multiply accumulate long Q

SMLABT, (halfwords)

SMLATB,

SMLATT

SMLAD, Rd, Rn, Rm, Ra Signed multiply accumulate dual Q

SMLADX

SMLAL RdLo, RdHi, Rn, Rm Signed multiply with accumulate -
(32x32+64), 64-bit result

SMLALBB, RdLo, RdHi, Rn, Rm Signed multiply accumulate long -

SMLALBT, (halfwords)

SMLALTB,

SMLALTT

SMLALD, SMLALDX RdLo, RdHi, Rn, Rm Signed multiply accumulate long dual |-

SMLAWB , SMLAWT Rd, Rn, Rm, Ra Signed multiply accumulate, word by  |Q
halfword

SMLSD Rd, Rn, Rm, Ra Signed multiply subtract dual Q

SMLSDX

SMLSLD RdLo, RdHi, Rn, Rm Signed multiply subtract long dual

SMLSLDX

SMMLA Rd, Rn, Rm, Ra Signed most significant word multiply |-
accumulate

SMMLS, Rd, Rn, Rm, Ra Signed most significant word multiply |-

SMMLR subtract

SMMUL, {Rd,} Rn, Rm Signed most significant word multiply |-

SMMULR

SMUAD {Rd,} Rn, Rm Signed dual multiply add Q

SMUADX

SMULBB, {Rd,} Rn, Rm Signed multiply halfwords -

SMULBT,

SMULTB,

SMULTT

SMULL RdLo, RdHi, Rn, Rm Signed multiply (32x32), 64-bit result |-

SMULWB, {Rd,} Rn, Rm Signed multiply by halfword -

SMULWT

SMUSD, {Rd,} Rn, Rm Signed dual multiply subtract -

SMUSDX

SSAT Rd, #n, Rm {,shift #s} Signed saturate Q

SSAT16 Rd, #n, Rm Signed saturate 16 Q

SSAX {Rd,} Rn, Rm Saturating subtract and add with GE
exchange

SSUB16 {Rd,} Rn, Rm Signed subtract 16 -

SSUB8 {Rd.,} Rn, Rm Signed subtract 8 -

STM Rn{!}, reglist Store multiple registers, increment after |-

April 10, 2013

Texas Instruments-Production Data

107



The Cortex-M4F Processor

Table 2-13. Cortex-M4F Instruction Summary (continued)

Mnemonic Operands Brief Description Flags
STMDB, STMEA Rn{!}, reglist Store multiple registers, decrement -
before
STMFD, STMIA Rn{!}, reglist Store multiple registers, increment after |-
STR Rt, [Rn {, #offset}] Store register word -
STRB, STRBT Rt, [Rn {, #offset}] Store register byte -
STRD Rt, Rt2, [Rn {, #offset}] Store register two words -
STREX Rt, Rt, [Rn {, #offset}] Store register exclusive -
STREXB Rd, Rt, [Rn] Store register exclusive byte -
STREXH Rd, Rt, [Rn] Store register exclusive halfword -
STRH, STRHT Rt, [Rn {, #offset}] Store register halfword -
STRSB, STRSBT Rt, [Rn {, #offset}] Store register signed byte -
STRSH, STRSHT Rt, [Rn {, #offset}] Store register signed halfword -
STRT Rt, [Rn {, #offset}] Store register word -
SUB, SUBS {Rd,} Rn, Op2 Subtract N,Z,C,V
SUB, SUBW {Rd,} Rn, #imml2 Subtract 12-bit constant N,Z,C,V
SvC #imm Supervisor call -
SXTAB {Rd,} Rn, Rm, {,ROR #} Extend 8 bits to 32 and add -
SXTAB16 {Rd,} Rn, Rm,{,ROR #} Dual extend 8 bits to 16 and add -
SXTAH {Rd,} Rn, Rm,{,ROR #} Extend 16 bits to 32 and add -
SXTB16 {Rd,} Rm {,ROR #n} Signed extend byte 16 -
SXTB {Rd,} Rm {,ROR #n} Sign extend a byte -
SXTH {Rd,} Rm {,ROR #n} Sign extend a halfword -
TBB [Rn, Rm] Table branch byte -
TBH [Rn, Rm, LSL #1] Table branch halfword -
TEQ Rn, Op2 Test equivalence N,Z,C
TST Rn, Op2 Test N,Z,C
UADD16 {Rd,} Rn, Rm Unsigned add 16 GE
UADD8 {Rd,} Rn, Rm Unsigned add 8 GE
UASX {Rd,} Rn, Rm Unsigned add and subtract with GE
exchange
UHADD16 {Rd,} Rn, Rm Unsigned halving add 16 -
UHADD8 {Rd,} Rn, Rm Unsigned halving add 8 -
UHASX {Rd,} Rn, Rm Unsigned halving add and subtract with |-
exchange
UHSAX {Rd,} Rn, Rm Unsigned halving subtract and add with |-
exchange
UHSUB16 {Rd,} Rn, Rm Unsigned halving subtract 16 -
UHSUB8 {Rd.,} Rn, Rm Unsigned halving subtract 8 -
UBFX Rd, Rn, #lIsb, #width Unsigned bit field extract -
untv {Rd,} Rn, Rm Unsigned divide -
UMAAL RdLo, RdHi, Rn, Rm Unsigned multiply accumulate -
accumulate long (32x32+64), 64-bit
result
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Table 2-13. Cortex-M4F Instruction Summary (continued)

Mnemonic Operands Brief Description Flags

UMLAL RdLo, RdHi, Rn, Rm Unsigned multiply with accumulate -
(32x32+32+32), 64-bit result

UMULL RdLo, RdHi, Rn, Rm Unsigned multiply (32x 2), 64-bit result |-

UQADD16 {Rd,} Rn, Rm Unsigned Saturating Add 16 -

UQADD8 {Rd,} Rn, Rm Unsigned Saturating Add 8 -

UQASX {Rd,} Rn, Rm Unsigned Saturating Add and Subtract |-
with Exchange

UQSAX {Rd,} Rn, Rm Unsigned Saturating Subtract and Add |-
with Exchange

UQSUB16 {Rd,} Rn, Rm Unsigned Saturating Subtract 16 -

UQSuUB8 {Rd,} Rn, Rm Unsigned Saturating Subtract 8 -

USAD8 {Rd,} Rn, Rm Unsigned Sum of Absolute Differences |-

USADA8 {Rd,} Rn, Rm, Ra Unsigned Sum of Absolute Differences |-
and Accumulate

USAT Rd, #n, Rm {,shift #s} Unsigned Saturate Q

USAT16 Rd, #n, Rm Unsigned Saturate 16 Q

USAX {Rd,} Rn, Rm Unsigned Subtract and add with GE
Exchange

UsuB16 {Rd,} Rn, Rm Unsigned Subtract 16 GE

usuB8 {Rd,} Rn, Rm Unsigned Subtract 8 GE

UXTAB {Rd,} Rn, Rm, {,ROR #} Rotate, extend 8 bits to 32 and Add -

UXTAB16 {Rd,} Rn, Rm, {,ROR #} Rotate, dual extend 8 bits to 16 and Add |-

UXTAH {Rd,} Rn, Rm, {,ROR #} Rotate, unsigned extend and Add -
Halfword

UXTB {Rd,} Rm, {,ROR #n} Zero extend a Byte -

UXTB16 {Rd,} Rm, {,ROR #n} Unsigned Extend Byte 16 -

UXTH {Rd.,} Rm, {,ROR #n} Zero extend a Halfword -

VABS.F32 Sd, Sm Floating-point Absolute -

VADD.F32 {Sd,} Sn, Sm Floating-point Add -

VCMP .F32 Sd, <Sm | #0.0> Compare two floating-point registers, or | FPSCR
one floating-point register and zero

VCMPE . F32 Sd, <Sm | #0.0> Compare two floating-point registers, or | FPSCR
one floating-point register and zero with
Invalid Operation check

VCVT.S32.F32 Sd, Sm Convert between floating-point and -
integer

VCVT.S16.F32 Sd, Sd, #fbits Convert between floating-point and fixed |-
point

VCVTR.S32.F32 Sd, Sm Convert between floating-point and -
integer with rounding

VCVT<B|H>.F32_.F16 |Sd, Sm Converts half-precision value to -
single-precision

VCVTT<B|T>.F32.F16 [Sd, Sm Converts single-precision register to -
half-precision

VDIV.F32 {Sd,} Sn, Sm Floating-point Divide -

VFMA.F32 {Sd,} Sn, Sm Floating-point Fused Multiply Accumulate | -
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Table 2-13. Cortex-M4F Instruction Summary (continued)

Subtract

Mnemonic Operands Brief Description Flags

VFNMA _F32 {Sd,} Sn, Sm Floating-point Fused Negate Multiply |-
Accumulate

VFMS.F32 {Sd,} Sn, Sm Floating-point Fused Multiply Subtract |-

VFNMS .F32 {Sd.,} Sn, Sm Floating-point Fused Negate Multiply |-

VLDM.F<32] 64>

Rn{1}, list

Load Multiple extension registers

VLDR.F<32]| 64>

<Dd|Sd>, [Rn]

Load an extension register from memory

VLMA.F32 {Sd,} Sn, Sm Floating-point Multiply Accumulate -
VLMS.F32 {Sd,} Sn, Sm Floating-point Multiply Subtract -
VMOV .F32 Sd, #imm Floating-point Move immediate -
VMOV Sd, Sm Floating-point Move register -
VMOV Sn, Rt Copy ARM core register to single -
precision
VMOV Sm, Sml, Rt, Rt2 Copy 2 ARM core registers to 2 single |-
precision
VMOV Dd[x], Rt Copy ARM core register to scalar -
VMOV Rt, Dn[x] Copy scalar to ARM core register -
VMRS Rt, FPSCR Move FPSCR to ARM core registeror |N,Z,C,V
APSR
VMSR FPSCR, Rt Move to FPSCR from ARM Core register | FPSCR
VMUL.F32 {Sd,} Sn, Sm Floating-point Multiply -
VNEG.F32 Sd, Sm Floating-point Negate -
VNMLA.F32 {Sd,} Sn, Sm Floating-point Multiply and Add -
VNMLS.F32 {Sd,} Sn, Sm Floating-point Multiply and Subtract -
VNMUL {Sd.,} Sn, Sm Floating-point Multiply -
VPOP list Pop extension registers -
VPUSH list Push extension registers -
VSQRT.F32 Sd, Sm Calculates floating-point Square Root |-
VSTM Rn{!}, list Floating-point register Store Multiple -
VSTR.F3<32]| 64> Sd, [Rn] Stores an extension register to memory |-

VSUB.F<32]64>

{Sd,} Sn, Sm

Floating-point Subtract

WFE

Wait for event

WF1

Wait for interrupt
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3 Cortex-M4 Peripherals

This chapter provides information on the Tiva™ C Series implementation of the Cortex-M4 processor
peripherals, including:

SysTick (see page 112)

Provides a simple, 24-bit clear-on-write, decrementing, wrap-on-zero counter with a flexible
control mechanism.

Nested Vectored Interrupt Controller (NVIC) (see page 113)
— Facilitates low-latency exception and interrupt handling
— Controls power management

— Implements system control registers

System Control Block (SCB) (see page 114)

Provides system implementation information and system control, including configuration, control,
and reporting of system exceptions.

Memory Protection Unit (MPU) (see page 114)

Supports the standard ARMv7 Protected Memory System Architecture (PMSA) model. The MPU
provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.

Floating-Point Unit (FPU) (see page 119)

Fully supports single-precision add, subtract, multiply, divide, multiply and accumulate, and
square root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions.

Table 3-1 on page 111 shows the address map of the Private Peripheral Bus (PPB). Some peripheral
register regions are split into two address regions, as indicated by two addresses listed.

Table 3-1. Core Peripheral Register Regions

Address Core Peripheral Description (see page ...)
0xE000.E010-0xE000.E01F System Timer 112
0xE000.E100-0xE000.E4EF Nested Vectored Interrupt Controller 113
0xE000.EF00-0xE000.EF03

0xE000.E008-0xE000.E00F System Control Block 114
0xE000.ED00-0xE000.ED3F

0xE000.ED90-0xE000.EDB8 Memory Protection Unit 114
0xE000.EF30-0xE000.EF44 Floating Point Unit 119

3.1 Functional Description

This chapter provides information on the Tiva™ C Series implementation of the Cortex-M4 processor
peripherals: SysTick, NVIC, SCB and MPU.
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3141 System Timer (SysTick)

Cortex-M4 includes an integrated system timer, SysTick, which provides a simple, 24-bit

clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter

can be used in several different ways, for example as:

m  An RTOS tick timer that fires at a programmabile rate (for example, 100 Hz) and invokes a SysTick
routine.

m A high-speed alarm timer using the system clock.

m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter.

m A simple counter used to measure time to completion and time used.

m An internal clock source control based on missing/meeting durations. The COUNT bit in the
STCTRL control and status register can be used to determine if an action completed within a
set duration, as part of a dynamic clock management control loop.

The timer consists of three registers:

m SysTick Control and Status (STCTRL): A control and status counter to configure its clock,
enable the counter, enable the SysTick interrupt, and determine counter status.

m SysTick Reload Value (STRELOAD): The reload value for the counter, used to provide the
counter's wrap value.

m SysTick Current Value (STCURRENT): The current value of the counter.

When enabled, the timer counts down on each clock from the reload value to zero, reloads (wraps)

to the value in the STRELOAD register on the next clock edge, then decrements on subsequent

clocks. Clearing the STRELOAD register disables the counter on the next wrap. When the counter
reaches zero, the COUNT status bit is set. The COUNT bit clears on reads.

Writing to the STCURRENT register clears the register and the COUNT status bit. The write does

not trigger the SysTick exception logic. On a read, the current value is the value of the register at

the time the register is accessed.

The SysTick counter runs on either the system clock or the precision internal oscillator (PIOSC)

divided by 4. If this clock signal is stopped for low power mode, the SysTick counter stops. SysTick

can be kept running during Deep-sleep mode by setting the CLK_SRC bit in the SysTick Control
and Status Register (STCTRL) register and ensuring that the PIOSCPD bit in the Deep Sleep

Clock Configuration (DSLPCLKCFG) register is clear. Ensure software uses aligned word accesses

to access the SysTick registers.

The SysTick counter reload and current value are undefined at reset; the correct initialization

sequence for the SysTick counter is:

1. Program the value in the STRELOAD register.

2. Clear the STCURRENT register by writing to it with any value.

3. Configure the STCTRL register for the required operation.

Note: When the processor is halted for debugging, the counter does not decrement.
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3.1.2 Nested Vectored Interrupt Controller (NVIC)

This section describes the Nested Vectored Interrupt Controller (NVIC) and the registers it uses.
The NVIC supports:

m 79 interrupts.

m A programmable priority level of 0-7 for each interrupt. A higher level corresponds to a lower
priority, so level 0 is the highest interrupt priority.

m Low-latency exception and interrupt handling.

m Level and pulse detection of interrupt signals.

m Dynamic reprioritization of interrupts.

m  Grouping of priority values into group priority and subpriority fields.
m Interrupt tail-chaining.

m An external Non-maskable interrupt (NMI).

The processor automatically stacks its state on exception entry and unstacks this state on exception
exit, with no instruction overhead, providing low latency exception handling.

3.1.21 Level-Sensitive and Pulse Interrupts

The processor supports both level-sensitive and pulse interrupts. Pulse interrupts are also described
as edge-triggered interrupts.

A level-sensitive interrupt is held asserted until the peripheral deasserts the interrupt signal. Typically
this happens because the ISR accesses the peripheral, causing it to clear the interrupt request. A
pulse interrupt is an interrupt signal sampled synchronously on the rising edge of the processor
clock. To ensure the NVIC detects the interrupt, the peripheral must assert the interrupt signal for
at least one clock cycle, during which the NVIC detects the pulse and latches the interrupt.

When the processor enters the ISR, it automatically removes the pending state from the interrupt
(see “Hardware and Software Control of Interrupts” on page 113 for more information). For a
level-sensitive interrupt, if the signal is not deasserted before the processor returns from the ISR,
the interrupt becomes pending again, and the processor must execute its ISR again. As a result,
the peripheral can hold the interrupt signal asserted until it no longer needs servicing.

3.1.2.2 Hardware and Software Control of Interrupts

The Cortex-M4 latches all interrupts. A peripheral interrupt becomes pending for one of the following
reasons:

m The NVIC detects that the interrupt signal is High and the interrupt is not active.
m The NVIC detects a rising edge on the interrupt signal.

m Software writes to the corresponding interrupt set-pending register bit, or to the Software Trigger
Interrupt (SWTRIG) register to make a Software-Generated Interrupt pending. See the INT bit
in the PENDO register on page 135 or SWTRIG on page 145.

A pending interrupt remains pending until one of the following:
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3.1.4

m The processor enters the ISR for the interrupt, changing the state of the interrupt from pending
to active. Then:

— For a level-sensitive interrupt, when the processor returns from the ISR, the NVIC samples
the interrupt signal. If the signal is asserted, the state of the interrupt changes to pending,
which might cause the processor to immediately re-enter the ISR. Otherwise, the state of the
interrupt changes to inactive.

— For a pulse interrupt, the NVIC continues to monitor the interrupt signal, and if this is pulsed
the state of the interrupt changes to pending and active. In this case, when the processor
returns from the ISR the state of the interrupt changes to pending, which might cause the
processor to immediately re-enter the ISR.

If the interrupt signal is not pulsed while the processor is in the ISR, when the processor
returns from the ISR the state of the interrupt changes to inactive.

m Software writes to the corresponding interrupt clear-pending register bit

— For a level-sensitive interrupt, if the interrupt signal is still asserted, the state of the interrupt
does not change. Otherwise, the state of the interrupt changes to inactive.

— For a pulse interrupt, the state of the interrupt changes to inactive, if the state was pending
or to active, if the state was active and pending.

System Control Block (SCB)

The System Control Block (SCB) provides system implementation information and system control,
including configuration, control, and reporting of the system exceptions.

Memory Protection Unit (MPU)

This section describes the Memory protection unit (MPU). The MPU divides the memory map into
a number of regions and defines the location, size, access permissions, and memory attributes of
each region. The MPU supports independent attribute settings for each region, overlapping regions,
and export of memory attributes to the system.

The memory attributes affect the behavior of memory accesses to the region. The Cortex-M4 MPU
defines eight separate memory regions, 0-7, and a background region.

When memory regions overlap, a memory access is affected by the attributes of the region with the
highest number. For example, the attributes for region 7 take precedence over the attributes of any
region that overlaps region 7.

The background region has the same memory access attributes as the default memory map, but is
accessible from privileged software only.

The Cortex-M4 MPU memory map is unified, meaning that instruction accesses and data accesses
have the same region settings.

If a program accesses a memory location that is prohibited by the MPU, the processor generates
a memory management fault, causing a fault exception and possibly causing termination of the
process in an OS environment. In an OS environment, the kernel can update the MPU region setting
dynamically based on the process to be executed. Typically, an embedded OS uses the MPU for
memory protection.

Configuration of MPU regions is based on memory types (see “Memory Regions, Types and
Attributes” on page 84 for more information).
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Table 3-2 on page 115 shows the possible MPU region attributes. See the section called “MPU
Configuration for a Tiva™ C Series Microcontroller’ on page 119 for guidelines for programming a
microcontroller implementation.

Table 3-2. Memory Attributes Summary

Memory Type Description

Strongly Ordered All accesses to Strongly Ordered memory occur in program order.
Device Memory-mapped peripherals

Normal Normal memory

To avoid unexpected behavior, disable the interrupts before updating the attributes of a region that
the interrupt handlers might access.

Ensure software uses aligned accesses of the correct size to access MPU registers:

m Except for the MPU Region Attribute and Size (MPUATTR) register, all MPU registers must
be accessed with aligned word accesses.

m The MPUATTR register can be accessed with byte or aligned halfword or word accesses.

The processor does not support unaligned accesses to MPU registers.

When setting up the MPU, and if the MPU has previously been programmed, disable unused regions
to prevent any previous region settings from affecting the new MPU setup.

3.1.4.1 Updating an MPU Region

To update the attributes for an MPU region, the MPU Region Number (MPUNUMBER), MPU
Region Base Address (MPUBASE) and MPUATTR registers must be updated. Each register can
be programmed separately or with a multiple-word write to program all of these registers. You can
use the MPUBASEXx and MPUATTRXx aliases to program up to four regions simultaneously using
an STM instruction.

Updating an MPU Region Using Separate Words

This example simple code configures one region:

; R1 = region number

; R2 = size/enable

; R3 = attributes

; R4 = address

LDR RO,=MPUNUMBER ; OXEOOOED98, MPU region number register
STR R1, [RO, #0x0] ; Region Number

STR R4, [RO, #0x4] ; Region Base Address

STRH R2, [RO, #0x8] ; Region Size and Enable

STRH R3, [RO, #OxA] ; Region Attribute

Disable a region before writing new region settings to the MPU if you have previously enabled the
region being changed. For example:

; R1 = region number
; R2 = size/enable
; R3 = attributes
; R4 = address
LDR RO,=MPUNUMBER ; OXEOOOED98, MPU region number register
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STR R1, [RO, #0x0] ; Region Number

BIC R2, R2, #1 ; Disable

STRH R2, [RO, #0x8] ; Region Size and Enable
STR R4, [RO, #0x4] ; Region Base Address
STRH R3, [RO, #OxA] ; Region Attribute

ORR R2, #1 ; Enable

STRH R2, [RO, #0x8] ; Region Size and Enable

Software must use memory barrier instructions:

m Before MPU setup, if there might be outstanding memory transfers, such as buffered writes, that
might be affected by the change in MPU settings.

m After MPU setup, if it includes memory transfers that must use the new MPU settings.

However, memory barrier instructions are not required if the MPU setup process starts by entering
an exception handler, or is followed by an exception return, because the exception entry and
exception return mechanism cause memory barrier behavior.

Software does not need any memory barrier instructions during MPU setup, because it accesses
the MPU through the Private Peripheral Bus (PPB), which is a Strongly Ordered memory region.

For example, if all of the memory access behavior is intended to take effect immediately after the
programming sequence, then a DSB instruction and an 1SB instruction should be used. A DSB is
required after changing MPU settings, such as at the end of context switch. An I1SB is required if
the code that programs the MPU region or regions is entered using a branch or call. If the
programming sequence is entered using a return from exception, or by taking an exception, then
an ISB is not required.

Updating an MPU Region Using Multi-Word Writes

The MPU can be programmed directly using multi-word writes, depending how the information is
divided. Consider the following reprogramming:

; R1 = region number
; R2 = address

; R3 = size, attributes iIn one

LDR RO, =MPUNUMBER ; OXEOOOED98, MPU region number register
STR R1, [RO, #0x0] ; Region Number

STR R2, [RO, #0x4] ; Region Base Address

STR R3, [RO, #0x8] ; Region Attribute, Size and Enable

An STM instruction can be used to optimize this:

; R1 = region number
; R2 = address
; R3 = size, attributes In one

LDR RO, =MPUNUMBER ; OxXEOOOED98, MPU region number register
STM RO, {R1-R3} ; Region number, address, attribute, size and enable

This operation can be done in two words for pre-packed information, meaning that the MPU Region
Base Address (MPUBASE) register (see page 179) contains the required region number and has
the VALID bit set. This method can be used when the data is statically packed, for example in a
boot loader:
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; R1 = address and region number in one

; R2 = size and attributes in one

LDR RO, =MPUBASE ; OXEOOOED9C, MPU Region Base register

STR R1, [RO, #0x0] ; Region base address and region number combined
; with VALID (bit 4) set

STR R2, [RO, #0x4] ; Region Attribute, Size and Enable

Subregions

Regions of 256 bytes or more are divided into eight equal-sized subregions. Set the corresponding
bit in the SRD field of the MPU Region Attribute and Size (MPUATTR) register (see page 181) to
disable a subregion. The least-significant bit of the SRD field controls the first subregion, and the
most-significant bit controls the last subregion. Disabling a subregion means another region
overlapping the disabled range matches instead. If no other enabled region overlaps the disabled
subregion, the MPU issues a fault.

Regions of 32, 64, and 128 bytes do not support subregions. With regions of these sizes, the SRD
field must be configured to 0x00, otherwise the MPU behavior is unpredictable.

Example of SRD Use

Two regions with the same base address overlap. Region one is 128 KB, and region two is 512 KB.
To ensure the attributes from region one apply to the first 128 KB region, configure the SRD field for
region two to 0x03 to disable the first two subregions, as Figure 3-1 on page 117 shows.

Figure 3-1. SRD Use Example

Region 2, with Offset from

subregions base address
512KB
448KB
384KB
320KB
256KB
Region 1 192KB
Disabled subregion 122E:
Base address of both regions Disabled subregion 0
3.1.4.2 MPU Access Permission Attributes
The access permission bits, TEX, S, C, B, AP, and XN of the MPUATTR register, control access to
the corresponding memory region. If an access is made to an area of memory without the required
permissions, then the MPU generates a permission fault.
Table 3-3 on page 117 shows the encodings for the TEX, C, B, and S access permission bits. All
encodings are shown for completeness, however the current implementation of the Cortex-M4 does
not support the concept of cacheability or shareability. Refer to the section called “MPU Configuration
for a Tiva™ C Series Microcontroller” on page 119 for information on programming the MPU for
TM4C123AE6PM implementations.
Table 3-3. TEX, S, C, and B Bit Field Encoding
TEX S (o3 B Memory Type Shareability Other Attributes
000b x2 0 0 Strongly Ordered Shareable -
000 x2 0 1 Device Shareable -
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Table 3-3. TEX, S, C, and B Bit Field Encoding (continued)

TEX S (o B Memory Type Shareability Other Attributes

000 0 1 0 Normal Not shareable

000 1 1 0 Normal Shareable Outer and inner
write-through. No write

000 0 1 1 Normal Not shareable allocate.

000 1 1 1 Normal Shareable

001 0 0 0 Normal Not shareable Outer and inner

001 1 0 0 Normal Shareable noncacheable.

001 x2 0 1 Reserved encoding - -

001 x2 1 0 Reserved encoding - -

001 0 1 1 Normal Not shareable Outer and inner

001 1 1 1 Normal Shareable write-back. Write and
read allocate.

010 X2 0 0 Device Not shareable Nonshared Device.

010 x2 0 1 Reserved encoding - -

010 x2 1 x2 Reserved encoding - -

1BB 0 A A Normal Not shareable Cached memory (BB =

1BB 1 A A Normal Shareable outer policy, AA = inner
policy).
See Table 3-4 for the
encoding of the AA and
BB bits.

a. The MPU ignores the value of this bit.

Table 3-4 on page 118 shows the cache policy for memory attribute encodings with a TEX value in
the range of 0x4-0x7.

Table 3-4. Cache Policy for Memory Attribute Encoding

Encoding, AA or BB

Corresponding Cache Policy

00 Non-cacheable

01 Write back, write and read allocate
10 Write through, no write allocate

11 Write back, no write allocate

Table 3-5 on page 118 shows the AP encodings in the MPUATTR register that define the access

permissions for privileged and unprivileged software.

Table 3-5. AP Bit Field Encoding

AP Bit Field Privileged Unprivileged Description
Permissions Permissions
000 No access No access All accesses generate a permission fault.
001 R/W No access Access from privileged software only.
010 R/W RO Writes by unprivileged software generate a
permission fault.
01 R/W R/W Full access.
100 Unpredictable Unpredictable Reserved.
101 RO No access Reads by privileged software only.
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3.1.43

3.1.5

Table 3-5. AP Bit Field Encoding (continued)

AP Bit Field Privileged Unprivileged Description

Permissions Permissions
110 RO RO Read-only, by privileged or unprivileged software.
111 RO RO Read-only, by privileged or unprivileged software.

MPU Configuration for a Tiva™ C Series Microcontroller

Tiva™ C Series microcontrollers have only a single processor and no caches. As a result, the MPU
should be programmed as shown in Table 3-6 on page 119.

Table 3-6. Memory Region Attributes for Tiva™ C Series Microcontrollers

Memory Region TEX S (o3 B Memory Type and Attributes

Flash memory 000b 0 1 0 Normal memory, non-shareable, write-through

Internal SRAM 000b 1 1 0 Normal memory, shareable, write-through

External SRAM 000b 1 1 1 Normal memory, shareable, write-back,
write-allocate

Peripherals 000b 1 0 1 Device memory, shareable

In current Tiva™ C Series microcontroller implementations, the shareability and cache policy
attributes do not affect the system behavior. However, using these settings for the MPU regions
can make the application code more portable. The values given are for typical situations.

MPU Mismatch

When an access violates the MPU permissions, the processor generates a memory management
fault (see “Exceptions and Interrupts” on page 81 for more information). The MFAULTSTAT register
indicates the cause of the fault. See page 166 for more information.

Floating-Point Unit (FPU)

This section describes the Floating-Point Unit (FPU) and the registers it uses. The FPU provides:
m 32-bit instructions for single-precision (C float) data-processing operations

m  Combined multiply and accumulate instructions for increased precision (Fused MAC)

m Hardware support for conversion, addition, subtraction, multiplication with optional accumulate,
division, and square-root

m Hardware support for denormals and all IEEE rounding modes
m 32 dedicated 32-bit single-precision registers, also addressable as 16 double-word registers
m Decoupled three stage pipeline

The Cortex-M4F FPU fully supports single-precision add, subtract, multiply, divide, multiply and
accumulate, and square root operations. It also provides conversions between fixed-point and
floating-point data formats, and floating-point constant instructions. The FPU provides floating-point
computation functionality that is compliant with the ANSI/IEEE Std 754-2008, IEEE Standard for
Binary Floating-Point Arithmetic, referred to as the IEEE 754 standard. The FPU's single-precision
extension registers can also be accessed as 16 doubleword registers for load, store, and move
operations.
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3.1.5.1

3.1.5.2

FPU Views of the Register Bank

The FPU provides an extension register file containing 32 single-precision registers. These can be
viewed as:

m Sixteen 64-bit doubleword registers, D0-D15
m Thirty-two 32-bit single-word registers, S0-S31

m A combination of registers from the above views

Figure 3-2. FPU Register Bank

SO
S1
S2
S3
S4
S5
S6
S7

- DO

- D1

S28

S29
S30
S31

D14

—D15—

The mapping between the registers is as follows:
m  S<2n> maps to the least significant half of D<n>
m  S<2n+1> maps to the most significant half of D<n>

For example, you can access the least significant half of the value in D6 by accessing S12, and the
most significant half of the elements by accessing S13.

Modes of Operation
The FPU provides three modes of operation to accommodate a variety of applications.

Full-Compliance mode. In Full-Compliance mode, the FPU processes all operations according to
the IEEE 754 standard in hardware.

Flush-to-Zero mode. Setting the FZ bit of the Floating-Point Status and Control (FPSC) register
enables Flush-to-Zero mode. In this mode, the FPU treats all subnormal input operands of arithmetic
CDP operations as zeros in the operation. Exceptions that result from a zero operand are signalled
appropriately. VABS, VNEG, and VMOV are not considered arithmetic CDP operations and are not
affected by Flush-to-Zero mode. A result that is tiny, as described in the IEEE 754 standard, where
the destination precision is smaller in magnitude than the minimum normal value before rounding,
is replaced with a zero. The I1DC bit in FPSC indicates when an input flush occurs. The UFC bit in
FPSC indicates when a result flush occurs.

Default NaN mode. Setting the DN bit in the FPSC register enables default NaN mode. In this mode,
the result of any arithmetic data processing operation that involves an input NaN, or that generates
a NaN result, returns the default NaN. Propagation of the fraction bits is maintained only by VABS,
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VNEG, and VMOV operations. All other CDP operations ignore any information in the fraction bits
of an input NaN.

3.1.5.3 Compliance with the IEEE 754 standard

When Default NaN (DN) and Flush-to-Zero (FZ) modes are disabled, FPv4 functionality is compliant
with the IEEE 754 standard in hardware. No support code is required to achieve this compliance.

3154 Complete Implementation of the IEEE 754 standard

The Cortex-M4F floating point instruction set does not support all operations defined in the IEEE
754-2008 standard. Unsupported operations include, but are not limited to the following:

m Remainder

m Round floating-point number to integer-valued floating-point number
m Binary-to-decimal conversions

m Decimal-to-binary conversions

m Direct comparison of single-precision and double-precision values

The Cortex-M4 FPU supports fused MAC operations as described in the IEEE standard. For complete
implementation of the IEEE 754-2008 standard, floating-point functionality must be augmented with
library functions.

3.1.5.5 IEEE 754 standard implementation choices

NaN handling

All single-precision values with the maximum exponent field value and a nonzero fraction field are
valid NaNs. A most-significant fraction bit of zero indicates a Signaling NaN (SNaN). A one indicates
a Quiet NaN (QNaN). Two NaN values are treated as different NaNs if they differ in any bit. The
below table shows the default NaN values.

Sign Fraction Fraction
0 OxFF bit [22] = 1, bits [21:0] are all zeros

Processing of input NaNs for ARM floating-point functionality and libraries is defined as follows:

m In full-compliance mode, NaNs are handled as described in the ARM Architecture Reference
Manual. The hardware processes the NaNs directly for arithmetic CDP instructions. For data
transfer operations, NaNs are transferred without raising the Invalid Operation exception. For
the non-arithmetic CDP instructions, VABS, VNEG, and VMOV, NaNs are copied, with a change
of sign if specified in the instructions, without causing the Invalid Operation exception.

m In default NaN mode, arithmetic CDP instructions involving NaN operands return the default
NaN regardless of the fractions of any NaN operands. SNaNs in an arithmetic CDP operation
set the IOC flag, FPSCRJ[0]. NaN handling by data transfer and non-arithmetic CDP instructions
is the same as in full-compliance mode.
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3.1.5.6

3.1.5.7

Table 3-7. QNaN and SNaN Handling

Instruction Type Default NaN (With QNaN Operand With SNaN Operand
Mode
Off The QNaN or one of the QNaN operands, | IOC? set. The SNaN is quieted and the
if there is more than one, is returned result NaN is determined by the rules
Arithmetic CDP according to the rules given in the ARM |given in the ARM Architecture Reference
Architecture Reference Manual. Manual.
On Default NaN returns. IOCa set. Default NaN returns.
Non-arithmetic CDP | Off/On NaN passes to destination with sign changed as appropriate.
FCMP(2) - Unordered compare. IOC set. Unordered compare.
FCMPE(Z) - 10C set. Unordered compare. I0C set. Unordered compare.
Load/store Off/On All NaNs transferred.

a. |IOC is the Invalid Operation exception flag, FPSCRI0].

Comparisons

Comparison results modify the flags in the FPSCR. You can use the MVRS APSR_nzcyv instruction
(formerly FMSTAT) to transfer the current flags from the FPSCR to the APSR. See the ARM
Architecture Reference Manual for mapping of IEEE 754-2008 standard predicates to ARM conditions.
The flags used are chosen so that subsequent conditional execution of ARM instructions can test
the predicates defined in the IEEE standard.

Underflow

The Cortex-M4F FPU uses the before rounding form of tininess and the inexact result form of loss
of accuracy as described in the IEEE 754-2008 standard to generate Underflow exceptions.

In flush-to-zero mode, results that are tiny before rounding, as described in the IEEE standard, are
flushed to a zero, and the UFC flag, FPSCR][3], is set. See the ARM Architecture Reference Manual
for information on flush-to-zero mode.

When the FPU is not in flush-to-zero mode, operations are performed on subnormal operands. If
the operation does not produce a tiny result, it returns the computed result, and the UFC flag,
FPSCR[3], is not set. The IXC flag, FPSCR[4], is set if the operation is inexact. If the operation
produces a tiny result, the result is a subnormal or zero value, and the UFC flag, FPSCR[3], is set
if the result was also inexact.

Exceptions

The FPU sets the cumulative exception status flag in the FPSCR register as required for each
instruction, in accordance with the FPv4 architecture. The FPU does not support user-mode traps.
The exception enable bits in the FPSCR read-as-zero, and writes are ignored. The processor also
has six output pins, FPIXC, FPUFC, FPOFC, FPDZC, FPIDC, and FPIOC, that each reflect the
status of one of the cumulative exception flags. For a description of these outputs, see the ARM
Cortex-M4 Integration and Implementation Manual (ARM DIl 0239, available from ARM).

The processor can reduce the exception latency by using lazy stacking. See Auxiliary Control
Register, ACTLR on page 4-5. This means that the processor reserves space on the stack for the
FP state, but does not save that state information to the stack. See the ARMv7-M Architecture
Reference Manual (available from ARM) for more information.

Enabling the FPU

The FPU is disabled from reset. You must enable it before you can use any floating-point instructions.
The processor must be in privileged mode to read from and write to the Coprocessor Access
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3.2

Control (CPAC) register. The below example code sequence enables the FPU in both privileged
and user modes.

; CPACR is located at address OxEOOOED88

LDR.W RO,

; Read CPACR
LDR R1, [RO]

; Set bits 20-23 to enable CP10 and CP11l coprocessors

=0xEOOOED88

ORR R1, R1, #(OxF << 20)
; Write back the modified value to the CPACR

STR R1,

DSB

[RO]; wait for store to complete

;reset pipeline now the FPU is enabled

I1SB

Register Map

Table 3-8 on page 123 lists the Cortex-M4 Peripheral SysTick, NVIC, MPU, FPU and SCB registers.
The offset listed is a hexadecimal increment to the register's address, relative to the Core Peripherals
base address of 0OxE000.E000.

Note:

Register spaces that are not used are reserved for future or internal use. Software should
not modify any reserved memory address.

Table 3-8. Peripherals Register Map

Offset Name Type Reset Description ,:.ZZ
System Timer (SysTick) Registers
0x010 | STCTRL R/W 0x0000.0004 SysTick Control and Status Register 127
0x014 = STRELOAD R/W - SysTick Reload Value Register 129
0x018  STCURRENT R/WC - SysTick Current Value Register 130
Nested Vectored Interrupt Controller (NVIC) Registers
0x100 ENO R/W 0x0000.0000 Interrupt 0-31 Set Enable 131
0x104 EN1 R/W 0x0000.0000 Interrupt 32-63 Set Enable 131
0x108 | EN2 R/W 0x0000.0000 Interrupt 64-95 Set Enable 131
0x10C  EN3 R/W 0x0000.0000 Interrupt 96-127 Set Enable 131
0x110 | EN4 R/W 0x0000.0000 Interrupt 128-138 Set Enable 132
0x180 DISO R/W 0x0000.0000 Interrupt 0-31 Clear Enable 133
0x184  DIS1 R/W 0x0000.0000 Interrupt 32-63 Clear Enable 133
0x188 DIS2 R/W 0x0000.0000 Interrupt 64-95 Clear Enable 133
0x18C | DIS3 R/W 0x0000.0000 Interrupt 96-127 Clear Enable 133
0x190  DIS4 R/W 0x0000.0000 Interrupt 128-138 Clear Enable 134
0x200 PENDO R/W 0x0000.0000 Interrupt 0-31 Set Pending 135
0x204  PEND1 R/W 0x0000.0000 Interrupt 32-63 Set Pending 135
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Table 3-8. Peripherals Register Map (continued)

Offset Name Type Reset Description :‘ZZ
0x208 PEND2 R/W 0x0000.0000 Interrupt 64-95 Set Pending 135
0x20C | PEND3 R/W 0x0000.0000 Interrupt 96-127 Set Pending 135
0x210  PEND4 R/W 0x0000.0000 Interrupt 128-138 Set Pending 136
0x280  UNPENDO R/W 0x0000.0000 Interrupt 0-31 Clear Pending 137
0x284 UNPEND1 R/W 0x0000.0000 Interrupt 32-63 Clear Pending 137
0x288  UNPEND2 R/W 0x0000.0000 Interrupt 64-95 Clear Pending 137
0x28C | UNPEND3 R/W 0x0000.0000 Interrupt 96-127 Clear Pending 137
0x290  UNPEND4 R/W 0x0000.0000 Interrupt 128-138 Clear Pending 138
0x300 | ACTIVEO RO 0x0000.0000 Interrupt 0-31 Active Bit 139
0x304 | ACTIVE1 RO 0x0000.0000 Interrupt 32-63 Active Bit 139
0x308  ACTIVE2 RO 0x0000.0000 Interrupt 64-95 Active Bit 139
0x30C  ACTIVE3 RO 0x0000.0000 Interrupt 96-127 Active Bit 139
0x310 | ACTIVE4 RO 0x0000.0000 Interrupt 128-138 Active Bit 140
0x400 PRIO R/W 0x0000.0000 Interrupt 0-3 Priority 141
0x404 PRI R/W 0x0000.0000 Interrupt 4-7 Priority 141
0x408 PRI2 R/W 0x0000.0000 Interrupt 8-11 Priority 141
0x40C | PRI3 R/W 0x0000.0000 Interrupt 12-15 Priority 141
0x410  PRI4 R/W 0x0000.0000 Interrupt 16-19 Priority 141
0x414 PRI5 R/W 0x0000.0000 Interrupt 20-23 Priority 141
0x418  PRI6 R/W 0x0000.0000 Interrupt 24-27 Priority 141
0x41C | PRI7 R/W 0x0000.0000 Interrupt 28-31 Priority 141
0x420  PRI8 R/W 0x0000.0000 Interrupt 32-35 Priority 141
0x424 PRI9 R/W 0x0000.0000 Interrupt 36-39 Priority 141
0x428  PRI10 R/W 0x0000.0000 Interrupt 40-43 Priority 141
0x42C | PRI R/W 0x0000.0000 Interrupt 44-47 Priority 141
0x430 | PRI12 R/W 0x0000.0000 Interrupt 48-51 Priority 141
0x434  PRI13 R/W 0x0000.0000 Interrupt 52-55 Priority 141
0x438 PRI14 R/W 0x0000.0000 Interrupt 56-59 Priority 141
0x43C | PRI15 R/W 0x0000.0000 Interrupt 60-63 Priority 141
0x440  PRI16 R/W 0x0000.0000 Interrupt 64-67 Priority 143
0x444  PRI17 R/W 0x0000.0000 Interrupt 68-71 Priority 143
0x448  PRI18 R/W 0x0000.0000 Interrupt 72-75 Priority 143
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Table 3-8. Peripherals Register Map (continued)

Offset Name Type Reset Description ;ZZ
0x44C | PRI19 R/W 0x0000.0000 Interrupt 76-79 Priority 143
0x450  PRI20 R/W 0x0000.0000 Interrupt 80-83 Priority 143
0x454  PRI21 R/W 0x0000.0000 Interrupt 84-87 Priority 143
0x458 PRI22 R/W 0x0000.0000 Interrupt 88-91 Priority 143
0x45C | PRI23 R/W 0x0000.0000 Interrupt 92-95 Priority 143
0x460  PRI24 R/W 0x0000.0000 Interrupt 96-99 Priority 143
0x464  PRI25 R/W 0x0000.0000 Interrupt 100-103 Priority 143
0x468  PRI26 R/W 0x0000.0000 Interrupt 104-107 Priority 143
0x46C | PRI27 R/W 0x0000.0000 Interrupt 108-111 Priority 143
0x470  PRI28 R/W 0x0000.0000 Interrupt 112-115 Priority 143
0x474 PRI29 R/W 0x0000.0000 Interrupt 116-119 Priority 143
0x478  PRI30 R/W 0x0000.0000 Interrupt 120-123 Priority 143
0x47C | PRI31 R/W 0x0000.0000 Interrupt 124-127 Priority 143
0x480 | PRI32 R/W 0x0000.0000 Interrupt 128-131 Priority 143
0x484  PRI33 R/W 0x0000.0000 Interrupt 132-135 Priority 143
0x488  PRI34 R/W 0x0000.0000 Interrupt 136-138 Priority 143
0xFOO ' SWTRIG WO 0x0000.0000 Software Trigger Interrupt 145
System Control Block (SCB) Registers
0x008 | ACTLR R/W 0x0000.0000 Auxiliary Control 146
0xD0O0  CPUID RO 0x410F.C241 CPU ID Base 148
0xD04 | INTCTRL R/W 0x0000.0000 Interrupt Control and State 149
0xD08  VTABLE R/W 0x0000.0000 Vector Table Offset 152
0xDOC | APINT R/W 0xFA05.0000 Application Interrupt and Reset Control 153
0xD10 | SYSCTRL R/W 0x0000.0000 System Control 155
0xD14 | CFGCTRL R/W 0x0000.0200 Configuration and Control 157
0xD18 | SYSPRI R/W 0x0000.0000 System Handler Priority 1 159
0xD1C | SYSPRI2 R/W 0x0000.0000 System Handler Priority 2 160
0xD20 | SYSPRI3 R/W 0x0000.0000 System Handler Priority 3 161
0xD24 | SYSHNDCTRL R/W 0x0000.0000 System Handler Control and State 162
0xD28 | FAULTSTAT R/W1C 0x0000.0000 Configurable Fault Status 166
0xD2C | HFAULTSTAT R/W1C 0x0000.0000 Hard Fault Status 172
0xD34 | MMADDR R/W - Memory Management Fault Address 173
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Table 3-8. Peripherals Register Map (continued)

Offset Name Type Reset Description ;ZZ
0xD38 | FAULTADDR R/W - Bus Fault Address 174
Memory Protection Unit (MPU) Registers
0xD90 | MPUTYPE RO 0x0000.0800 MPU Type 175
0xD94 | MPUCTRL R/W 0x0000.0000 MPU Control 176
0xD98  MPUNUMBER R/W 0x0000.0000 MPU Region Number 178
0xD9C | MPUBASE R/W 0x0000.0000 MPU Region Base Address 179
0xDAO | MPUATTR R/W 0x0000.0000 MPU Region Attribute and Size 181
0xDA4 | MPUBASE1 R/W 0x0000.0000 MPU Region Base Address Alias 1 179
0xDA8 | MPUATTR1 R/W 0x0000.0000 MPU Region Attribute and Size Alias 1 181
0xDAC = MPUBASE2 R/W 0x0000.0000 MPU Region Base Address Alias 2 179
0xDBO | MPUATTR2 R/W 0x0000.0000 MPU Region Attribute and Size Alias 2 181
0xDB4 | MPUBASE3 R/W 0x0000.0000 MPU Region Base Address Alias 3 179
0xDB8 | MPUATTR3 R/W 0x0000.0000 MPU Region Attribute and Size Alias 3 181
Floating-Point Unit (FPU) Registers
0xD88  CPAC R/W 0x0000.0000 Coprocessor Access Control 184
O0xF34 FPCC R/W 0xC000.0000 Floating-Point Context Control 185
0xF38 | FPCA R/W - Floating-Point Context Address 187
OxF3C | FPDSC R/W 0x0000.0000 Floating-Point Default Status Control 188

3.3 System Timer (SysTick) Register Descriptions

This section lists and describes the System Timer registers, in numerical order by address offset.
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Register 1: SysTick Control and Status Register (STCTRL), offset 0x010
Note: This register can only be accessed from privileged mode.
The SysTick STCTRL register enables the SysTick features.

SysTick Control and Status Register (STCTRL)

Base 0xE000.E000
Offset 0x010
Type R/W, reset 0x0000.0004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1
reserved COUNT
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved CLK_SRC| INTEN | ENABLE
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Bit/Field Name Type Reset Description
31:17 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

16 COUNT RO 0 Count Flag
Value Description
0 The SysTick timer has not counted to 0 since the last time
this bit was read.
1 The SysTick timer has counted to 0 since the last time

this bit was read.

This bitis cleared by a read of the register or if the STCURRENT register
is written with any value.

If read by the debugger using the DAP, this bit is cleared only if the
MasterType bit in the AHB-AP Control Register is clear. Otherwise,
the COUNT bit is not changed by the debugger read. See the ARM®
Debug Interface V5 Architecture Specification for more information on
MasterType.

15:3 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

2 CLK_SRC R/W 1 Clock Source
Value Description

0 Precision internal oscillator (PIOSC) divided by 4
1 System clock
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Bit/Field

1

Name

INTEN

ENABLE

Type Reset Description
R/W 0 Interrupt Enable
Value Description
0 Interrupt generation is disabled. Software can use the

R/W 0 Enable

Value
0
1

COUNT bit to determine if the counter has ever reached 0.

An interrupt is generated to the NVIC when SysTick counts
to 0.

Description
The counter is disabled.

Enables SysTick to operate in a multi-shot way. That is, the
counter loads the RELOAD value and begins counting down.
On reaching 0, the COUNT bit is set and an interrupt is
generated if enabled by INTEN. The counter then loads the
RELOAD value again and begins counting.
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Register 2: SysTick Reload Value Register (STRELOAD), offset 0x014

Note:

This register can only be accessed from privileged mode.

The STRELOAD register specifies the start value to load into the SysTick Current Value
(STCURRENT) register when the counter reaches 0. The start value can be between 0x1 and
OxO0OFF.FFFF. A start value of 0 is possible but has no effect because the SysTick interrupt and the
COUNT bit are activated when counting from 1 to 0.

SysTick can be configured as a multi-shot timer, repeated over and over, firing every N+1 clock
pulses, where N is any value from 1 to OxOOFF.FFFF. For example, if a tick interrupt is required
every 100 clock pulses, 99 must be written into the RELOAD field.

Note that in order to access this register correctly, the system clock must be faster than 8 MHz.

SysTick Reload Value Register (STRELOAD)

Base 0xE000.E000

Offset 0x014
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 ) 1 1 ) 1 ) 1 ) 1 )
reserved RELOAD
1 1
Type RO RO RO RO RO RO RO RO RIW RIW RIW RIW R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
RELOAD
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Reset Description
31:24 reserved 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
23:0 RELOAD 0x00.0000 Reload Value

Value to load into the SysTick Current Value (STCURRENT) register
when the counter reaches 0.
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Register 3: SysTick Current Value Register (STCURRENT), offset 0x018

This register can only be accessed from privileged mode.

Note:

The STCURRENT register contains the current value of the SysTick counter.

SysTick Current Value Register (STCURRENT)

Base 0xE000.E000
Offset 0x018
Type R/WC, reset -

31 30

29 28

27

26

25

24 23 22 21 20 19 18

1 I
reserved

I
CURRENT

Type
Reset 0 0

1
RO R/WC R/WC R/WC R/WC R/WC R/WC R/WC R/WC
0 0 0 0 0 0 0 0 0

8 7 6 5 4 3 2 1 0

T T T T T T T T
CURRENT
1 1

Type R/WC R/WC
Reset 0 0

Bit/Field

31:24

23:0

3.4

R/WC R/WC
0 0

Name

reserved

CURRENT

R/WC

0

Type

RO

R/WC

R/WC

0

R/WC
0

Reset

0x00

0x00.0000

R/WC

R/WC R/WC R/WC R/WC R/WC R/WC R/WC R/WC
0 0 0 0 0 0 0 0 0

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Current Value

This field contains the current value at the time the register is accessed.
No read-modify-write protection is provided, so change with care.

This register is write-clear. Writing to it with any value clears the register.
Clearing this register also clears the COUNT bit of the STCTRL register.

NVIC Register Descriptions

This section lists and describes the NVIC registers, in numerical order by address offset.

The NVIC registers can only be fully accessed from privileged mode, but interrupts can be pended
while in unprivileged mode by enabling the Configuration and Control (CFGCTRL) register. Any
other unprivileged mode access causes a bus fault.

Ensure software uses correctly aligned register accesses. The processor does not support unaligned
accesses to NVIC registers.

An interrupt can enter the pending state even if it is disabled.

Before programming the VTABLE register to relocate the vector table, ensure the vector table
entries of the new vector table are set up for fault handlers, NMI, and all enabled exceptions such
as interrupts. For more information, see page 152.
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Register 4: Interrupt 0-31 Set Enable (ENO), offset 0x100
Register 5: Interrupt 32-63 Set Enable (EN1), offset 0x104
Register 6: Interrupt 64-95 Set Enable (EN2), offset 0x108
Register 7: Interrupt 96-127 Set Enable (EN3), offset 0x10C

Note:

This register can only be accessed from privileged mode.

The ENn registers enable interrupts and show which interrupts are enabled. Bit 0 of ENO corresponds
to Interrupt O; bit 31 corresponds to Interrupt 31. Bit 0 of EN1 corresponds to Interrupt 32; bit 31
corresponds to Interrupt 63. Bit 0 of EN2 corresponds to Interrupt 64; bit 31 corresponds to Interrupt
95. Bit 0 of EN3 corresponds to Interrupt 96; bit 31 corresponds to Interrupt 127. Bit 0 of EN4 (see
page 132) corresponds to Interrupt 128; bit 10 corresponds to Interrupt 138.

See Table 2-9 on page 93 for interrupt assignments.

If a pending interrupt is enabled, the NVIC activates the interrupt based on its priority. If an interrupt
is not enabled, asserting its interrupt signal changes the interrupt state to pending, but the NVIC
never activates the interrupt, regardless of its priority.

Interrupt 0-31 Set Enable (ENO)
Base 0xE000.E000

Offset 0x100
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 1 1 1 ) 1 ) 1 ) 1 1
INT
1 1
Type  RW R/W R/W R/W R/W RIW R/W RIW R/W RIW R/W RIW R/W R/W RIW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
INT
1 1
Type  RW R/W R/W R/W R/W R/W R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:0 INT R/W  0x0000.0000 Interrupt Enable

Value Description

0 On a read, indicates the interrupt is disabled.
On a write, no effect.

1 On a read, indicates the interrupt is enabled.

On a write, enables the interrupt.

A bit can only be cleared by setting the corresponding INT[n] bit in
the DISn register.
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Register 8: Interrupt 128-138 Set Enable (EN4), offset 0x110

Note: This register can only be accessed from privileged mode.

The EN4 register enables interrupts and shows which interrupts are enabled. Bit O corresponds to
Interrupt 128; bit 10 corresponds to Interrupt 138. See Table 2-9 on page 93 for interrupt assignments.

If a pending interrupt is enabled, the NVIC activates the interrupt based on its priority. If an interrupt
is not enabled, asserting its interrupt signal changes the interrupt state to pending, but the NVIC
never activates the interrupt, regardless of its priority.

Interrupt 128-138 Set Enable (EN4)
Base 0xE000.E000

Offset 0x110
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved INT
1 1 1
Type RO RO RO RO RO RIW RW RIW RW RIW RW RIW RW RIW RIW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
10:0 INT R/W 0x0 Interrupt Enable
Value Description
0 On a read, indicates the interrupt is disabled.
On a write, no effect.
1 On a read, indicates the interrupt is enabled.
On a write, enables the interrupt.
A bit can only be cleared by setting the corresponding INT[n] bit in
the DIS4 register.
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Register 9: Interrupt 0-31 Clear Enable (DIS0), offset 0x180
Register 10: Interrupt 32-63 Clear Enable (DIS1), offset 0x184
Register 11: Interrupt 64-95 Clear Enable (DIS2), offset 0x188
Register 12: Interrupt 96-127 Clear Enable (DIS3), offset 0x18C

Note: This register can only be accessed from privileged mode.

The DISn registers disable interrupts. Bit 0 of DISO corresponds to Interrupt O; bit 31 corresponds

to Interrupt 31. Bit 0 of DIS1 corresponds to Interrupt 32; bit 31 corresponds to Interrupt 63. Bit 0 of
DIS2 corresponds to Interrupt 64; bit 31 corresponds to Interrupt 95. Bit 0 of DIS3 corresponds to

Interrupt 96; bit 31 corresponds to Interrupt 127. Bit O of DIS4 (see page 134) corresponds to Interrupt
128; bit 10 corresponds to Interrupt 138.

See Table 2-9 on page 93 for interrupt assignments.

Interrupt 0-31 Clear Enable (DISO0)
Base 0xE000.E000

Offset 0x180
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 1
INT
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W R/W RIW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
INT
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:0 INT R/W  0x0000.0000 Interrupt Disable
Value Description
0 On a read, indicates the interrupt is disabled.
On a write, no effect.
1 On aread, indicates the interrupt is enabled.
On a write, clears the corresponding INT[n] bit in the ENO
register, disabling interrupt [n].
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Register 13: Interrupt 128-138 Clear Enable (DIS4), offset 0x190
Note: This register can only be accessed from privileged mode.

The DIS4 register disables interrupts. Bit 0 corresponds to Interrupt 128; bit 10 corresponds to
Interrupt 138. See Table 2-9 on page 93 for interrupt assignments.

Interrupt 128-138 Clear Enable (DIS4)

Base 0xE000.E000
Offset 0x190
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 ) 1 1 1 1 ) 1 ) 1 ) 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved INT
1 1 1
Type RO RO RO RO RO R/W R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:11 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

10:0 INT R/wW 0x0 Interrupt Disable

Value Description

0 On a read, indicates the interrupt is disabled.
On a write, no effect.

1 On a read, indicates the interrupt is enabled.

On a write, clears the corresponding INT[n] bit in the EN4
register, disabling interrupt [n].
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Register 14: Interrupt 0-31 Set Pending (PENDO), offset 0x200
Register 15: Interrupt 32-63 Set Pending (PEND1), offset 0x204
Register 16: Interrupt 64-95 Set Pending (PEND2), offset 0x208
Register 17: Interrupt 96-127 Set Pending (PEND3), offset 0x20C

Note: This register can only be accessed from privileged mode.

The PENDNnN registers force interrupts into the pending state and show which interrupts are pending.
Bit 0 of PENDO corresponds to Interrupt O; bit 31 corresponds to Interrupt 31. Bit 0 of PEND1
corresponds to Interrupt 32; bit 31 corresponds to Interrupt 63. Bit 0 of PEND2 corresponds to
Interrupt 64; bit 31 corresponds to Interrupt 95. Bit 0 of PEND3 corresponds to Interrupt 96; bit 31
corresponds to Interrupt 127. Bit 0 of PEND4 (see page 136) corresponds to Interrupt 128; bit 10
corresponds to Interrupt 138.

See Table 2-9 on page 93 for interrupt assignments.

Interrupt 0-31 Set Pending (PENDO)
Base 0xE000.E000

Offset 0x200
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I 1 I 1 I I I I I I 1 I
INT
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 1 1 1 1 1 I 1 ) 1 ) 1 1
INT
1 1 1
Type  RW RW RIW RIW RW RIW RW RIW RW RIW RW RIW RW RW RIW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:0 INT R/W  0x0000.0000 Interrupt Set Pending
Value Description
0 On a read, indicates that the interrupt is not pending.
On a write, no effect.
1 On a read, indicates that the interrupt is pending.
On a write, the corresponding interrupt is set to pending
even if it is disabled.
If the corresponding interrupt is already pending, setting a bit has no
effect.
A bit can only be cleared by setting the corresponding INT[n] bit in
the UNPENDO register.
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Register 18: Interrupt 128-138 Set Pending (PEND4), offset 0x210

Note:

This register can only be accessed from privileged mode.

The PENDA4 register forces interrupts into the pending state and shows which interrupts are pending.
Bit O corresponds to Interrupt 128; bit 10 corresponds to Interrupt 138. See Table 2-9 on page 93
for interrupt assignments.

Interrupt 128-138 Set Pending (PEND4)
Base 0xE000.E000

Offset 0x210
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 I 1 I I I I 1 I
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 ) 1 ) 1 1
reserved INT
1
Type RO RO RO RO RO RIW RW RIW RW RIW RW RIW RW RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:11 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
10:0 INT R/W 0x0 Interrupt Set Pending
Value Description
0 On a read, indicates that the interrupt is not pending.
On a write, no effect.
1 On a read, indicates that the interrupt is pending.
On a write, the corresponding interrupt is set to pending
even if it is disabled.
If the corresponding interrupt is already pending, setting a bit has no
effect.
A bit can only be cleared by setting the corresponding INT[n] bit in
the UNPENDA4 register.
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Register 19: Interrupt 0-31 Clear Pending (UNPENDO), offset 0x280
Register 20: Interrupt 32-63 Clear Pending (UNPEND1), offset 0x284
Register 21: Interrupt 64-95 Clear Pending (UNPEND2), offset 0x288
Register 22: Interrupt 96-127 Clear Pending (UNPEND3), offset 0x28C

Note: This register can only be accessed from privileged mode.

The UNPENDN registers show which interrupts are pending and remove the pending state from
interrupts. Bit 0 of UNPENDO corresponds to Interrupt O; bit 31 corresponds to Interrupt 31. Bit O of
UNPEND1 corresponds to Interrupt 32; bit 31 corresponds to Interrupt 63. Bit 0 of UNPEND2
corresponds to Interrupt 64; bit 31 corresponds to Interrupt 95. Bit 0 of UNPEND3 corresponds to
Interrupt 96; bit 31 corresponds to Interrupt 127. Bit 0 of UNPEND4 (see page 138) corresponds to
Interrupt 128; bit 10 corresponds to Interrupt 138.

See Table 2-9 on page 93 for interrupt assignments.

Interrupt 0-31 Clear Pending (UNPENDO)
Base 0xE000.E000

Offset 0x280
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I 1 I 1 I I I I I I 1 I
INT
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW RW RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
INT
1 1 1
Type  RW RW RIW RIW RW RIW RW RIW RW RIW RW RIW RW RW RIW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:0 INT R/W  0x0000.0000 Interrupt Clear Pending
Value Description
0 On a read, indicates that the interrupt is not pending.
On a write, no effect.
1 On a read, indicates that the interrupt is pending.
On a write, clears the corresponding INT[n] bit in the PENDO
register, so that interrupt [n] is no longer pending.
Setting a bit does not affect the active state of the corresponding
interrupt.
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Register 23: Interrupt 128-138 Clear Pending (UNPEND4), offset 0x290
Note: This register can only be accessed from privileged mode.

The UNPENDA4 register shows which interrupts are pending and removes the pending state from
interrupts. Bit O corresponds to Interrupt 128; bit 10 corresponds to Interrupt 138. See Table
2-9 on page 93 for interrupt assignments.

Interrupt 128-138 Clear Pending (UNPEND4)

Base 0xE000.E000
Offset 0x290
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved INT
1 1 1
Type RO RO RO RO RO RIW RW RIW RW RIW RW RIW RW RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:11 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

10:0 INT R/W 0x0 Interrupt Clear Pending

Value Description

0 On a read, indicates that the interrupt is not pending.
On a write, no effect.

1 On a read, indicates that the interrupt is pending.

On a write, clears the corresponding INT[n] bit in the PEND4
register, so that interrupt [n] is no longer pending.

Setting a bit does not affect the active state of the corresponding
interrupt.
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Register 24: Interrupt 0-31 Active Bit (ACTIVEO), offset 0x300
Register 25: Interrupt 32-63 Active Bit (ACTIVE1), offset 0x304
Register 26: Interrupt 64-95 Active Bit (ACTIVE2), offset 0x308
Register 27: Interrupt 96-127 Active Bit (ACTIVE3), offset 0x30C

Note: This register can only be accessed from privileged mode.

The UNPENDN registers indicate which interrupts are active. Bit 0 of ACTIVEO corresponds to
Interrupt O; bit 31 corresponds to Interrupt 31. Bit 0 of ACTIVE1 corresponds to Interrupt 32; bit 31
corresponds to Interrupt 63. Bit 0 of ACTIVE2 corresponds to Interrupt 64; bit 31 corresponds to
Interrupt 95. Bit 0 of ACTIVE3 corresponds to Interrupt 96; bit 31 corresponds to Interrupt 127. Bit
0 of ACTIVEA4 (see page 140) corresponds to Interrupt 128; bit 10 corresponds to Interrupt 138.

See Table 2-9 on page 93 for interrupt assignments.

Caution — Do not manually set or clear the bits in this register.

Interrupt 0-31 Active Bit (ACTIVEO)

Base 0xE000.E000
Offset 0x300
Type RO, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
INT
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I 1 I 1 I 1 I 1 I I 1 I 1 I
INT
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:0 INT RO 0x0000.0000 Interrupt Active
Value Description
0 The corresponding interrupt is not active.
1 The corresponding interrupt is active, or active and pending.
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Register 28: Interrupt 128-138 Active Bit (ACTIVE4), offset 0x310
Note: This register can only be accessed from privileged mode.

The ACTIVEA register indicates which interrupts are active. Bit 0 corresponds to Interrupt 128; bit
10 corresponds to Interrupt 131. See Table 2-9 on page 93 for interrupt assignments.

Caution — Do not manually set or clear the bits in this register.

Interrupt 128-138 Active Bit (ACTIVE4)
Base 0xE000.E000

Offset 0x310
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 1 1 1 1 1 1 ) 1 1 1 1
reserved INT
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:11 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
10:0 INT RO 0x0 Interrupt Active
Value Description
0 The corresponding interrupt is not active.
1 The corresponding interrupt is active, or active and pending.
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Register 29: Interrupt 0-3 Priority (PRIO0), offset 0x400
Register 30: Interrupt 4-7 Priority (PRI1), offset 0x404
Register 31: Interrupt 8-11 Priority (PRI2), offset 0x408
Register 32: Interrupt 12-15 Priority (PRI3), offset 0x40C
Register 33: Interrupt 16-19 Priority (PRI4), offset 0x410
Register 34: Interrupt 20-23 Priority (PRI5), offset 0x414
Register 35: Interrupt 24-27 Priority (PRI6), offset 0x418
Register 36: Interrupt 28-31 Priority (PRI7), offset 0x41C
Register 37: Interrupt 32-35 Priority (PRI8), offset 0x420
Register 38: Interrupt 36-39 Priority (PRI9), offset 0x424
Register 39: Interrupt 40-43 Priority (PRI10), offset 0x428
Register 40: Interrupt 44-47 Priority (PRI11), offset 0x42C
Register 41: Interrupt 48-51 Priority (PRI12), offset 0x430
Register 42: Interrupt 52-55 Priority (PRI13), offset 0x434
Register 43: Interrupt 56-59 Priority (PRI14), offset 0x438
Register 44: Interrupt 60-63 Priority (PRI15), offset 0x43C

Note: This register can only be accessed from privileged mode.

The PRIn registers (see also page 143) provide 3-bit priority fields for each interrupt. These registers
are byte accessible. Each register holds four priority fields that are assigned to interrupts as follows:

PRIn Register Bit Field Interrupt

Bits 31:29 Interrupt [4n+3]
Bits 23:21 Interrupt [4n+2]
Bits 15:13 Interrupt [4n+1]
Bits 7:5 Interrupt [4n]

See Table 2-9 on page 93 for interrupt assignments.

Each priority level can be split into separate group priority and subpriority fields. The PRIGROUP
field in the Application Interrupt and Reset Control (APINT) register (see page 153) indicates the
position of the binary point that splits the priority and subpriority fields.

These registers can only be accessed from privileged mode.
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Interrupt 0-3 Priority (PRIO)

Base 0xE000.E000
Offset 0x400

Type R/W, reset 0x0000.0000

31 30

29

28

27

26

25

24 23 22 21 20 19 18 17 16

INTD

T
reserved

T T T T T T
INTC reserved

Type
Reset 0 0

RO

R/W RO RO
0 0 0 0 0 0 0 0 0

8 7 6 5 4 3 2 1 0

reserved

T T T T T T
reserved

Type
Reset 0 0

Bit/Field

31:29

28:24

23:21

20:16

15:13

12:8

75

4:0

Name

INTD

reserved

INTC

reserved

INTB

reserved

INTA

reserved

RO
0

Type

R/wW

RO

R/wW

RO

R/W

RO

R/W

RO

RO

Reset

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

RO RO
0 0 0 0 0 0 0 0 0

Description

Interrupt Priority for Interrupt [4n+3]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+3], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n+2]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+2], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n+1]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+1], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n]

This field holds a priority value, 0-7, for the interrupt with the number
[4n], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 45:
Register 46:
Register 47:
Register 48:
Register 49:
Register 50:
Register 51:
Register 52:
Register 53:
Register 54:
Register 55:
Register 56:
Register 57:
Register 58:
Register 59:
Register 60:
Register 61:
Register 62:
Register 63:

Interrupt 64-67 Priority (PRI16), offset 0x440
Interrupt 68-71 Priority (PRI17), offset 0x444
Interrupt 72-75 Priority (PRI18), offset 0x448
Interrupt 76-79 Priority (PRI19), offset 0x44C
Interrupt 80-83 Priority (PRI20), offset 0x450
Interrupt 84-87 Priority (PRI21), offset 0x454
Interrupt 88-91 Priority (PRI22), offset 0x458
Interrupt 92-95 Priority (PRI23), offset 0x45C
Interrupt 96-99 Priority (PRI24), offset 0x460
Interrupt 100-103 Priority (PRI25), offset 0x464
Interrupt 104-107 Priority (PRI26), offset 0x468
Interrupt 108-111 Priority (PRI27), offset 0x46C
Interrupt 112-115 Priority (PRI28), offset 0x470
Interrupt 116-119 Priority (PRI29), offset 0x474
Interrupt 120-123 Priority (PRI30), offset 0x478
Interrupt 124-127 Priority (PRI31), offset 0x47C
Interrupt 128-131 Priority (PRI32), offset 0x480
Interrupt 132-135 Priority (PRI33), offset 0x484
Interrupt 136-138 Priority (PRI34), offset 0x488

Note: This register can only be accessed from privileged mode.

The PRIn registers (see also page 141) provide 3-bit priority fields for each interrupt. These registers
are byte accessible. Each register holds four priority fields that are assigned to interrupts as follows:

PRIn Register Bit Field Interrupt

Bits 31:29 Interrupt [4n+3]
Bits 23:21 Interrupt [4n+2]
Bits 15:13 Interrupt [4n+1]
Bits 7:5 Interrupt [4n]

See Table 2-9 on page 93 for interrupt assignments.

Each priority level can be split into separate group priority and subpriority fields. The PRIGROUP
field in the Application Interrupt and Reset Control (APINT) register (see page 153) indicates the
position of the binary point that splits the priority and subpriority fields .

These registers can only be accessed from privileged mode.
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Interrupt 64-67 Priority (PRI16)

Base 0xE000.E000
Offset 0x440
Type R/W, reset 0x0000.0000

Type
Reset

Type
Reset

31

30

29 28

27

26

25

24 23 22 21 20 19 18 17 16

INTD

T
reserved

T T T T T T
INTC reserved

RO

R/W RO RO
0 0 0 0 0 0 0 0 0

8 7 6 5 4 3 2 1 0

reserved

T T T T T T
reserved

Bit/Field

31:29

28:24

23:21

20:16

15:13

12:8

75

4:0

Name

INTD

reserved

INTC

reserved

INTB

reserved

INTA

reserved

RO
0

Type

R/wW

RO

R/wW

RO

R/W

RO

R/W

RO

RO

Reset

0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0

RO RO
0 0 0 0 0 0 0 0 0

Description

Interrupt Priority for Interrupt [4n+3]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+3], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n+2]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+2], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n+1]

This field holds a priority value, 0-7, for the interrupt with the number
[4n+1], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Interrupt Priority for Interrupt [4n]

This field holds a priority value, 0-7, for the interrupt with the number
[4n], where n is the number of the Interrupt Priority register (n=0 for
PRIO, and so on). The lower the value, the greater the priority of the
corresponding interrupt.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 64: Software Trigger Interrupt (SWTRIG), offset 0xF00
Note: Only privileged software can enable unprivileged access to the SWTRIG register.

Writing an interrupt number to the SWTRIG register generates a Software Generated Interrupt (SGI).
See Table 2-9 on page 93 for interrupt assignments.

When the MAINPEND bit in the Configuration and Control (CFGCTRL) register (see page 157) is
set, unprivileged software can access the SWTRIG register.

Software Trigger Interrupt (SWTRIG)

Base 0xE000.E000
Offset 0xFOO

Type WO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved INTID
1 1
Type RO RO RO RO RO RO RO RO WO WO WO WO WO wo WO wo
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:8 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
7:0 INTID \We] 0x00 Interrupt ID

This field holds the interrupt ID of the required SGI. For example, a value
of 0x3 generates an interrupt on IRQ3.

3.5 System Control Block (SCB) Register Descriptions

This section lists and describes the System Control Block (SCB) registers, in numerical order by
address offset. The SCB registers can only be accessed from privileged mode.

All registers must be accessed with aligned word accesses except for the FAULTSTAT and
SYSPRI1-SYSPRI3 registers, which can be accessed with byte or aligned halfword or word accesses.
The processor does not support unaligned accesses to system control block registers.
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Register 65: Auxiliary Control (ACTLR), offset 0x008

Note: This register can only be accessed from privileged mode.

The ACTLR register provides disable bits for 1T folding, write buffer use for accesses to the default
memory map, and interruption of multi-cycle instructions. By default, this register is set to provide
optimum performance from the Cortex-M4 processor and does not normally require modification.

Auxiliary Control (ACTLR)
Base 0xE000.E000

Offset 0x008

Type R/W, reset 0x0000.0000

31

30 29 28

27

26

25

24 23 22 21 20 19 18 17 16

I 1 I I 1 I 1 I
reserved

Type
Reset

DISOOFP

DISFPCA reserved DISFOLD |DISWBUF|DISMCYC

Type
Reset

Bit/Field

0

31:10

73

Name

reserved

DISOOFP

DISFPCA

reserved

DISFOLD

Type

RO

R/W

R/wW

RO

R/wW

R/W
0

Reset

0x00

0x00

R/W RO RO RO RO RO R/W R/W R/W

0 0 0 0 0 0 0 0 0

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Disable Out-Of-Order Floating Point

Disables floating-point instructions completing out of order with respect
to integer instructions.

Disable CONTROL.FPCA
Disable automatic update of the FPCA bit in the CONTROL register.

|mportant: Two bits control when FPCA can be enabled: the ASPEN
bit in the Floating-Point Context Control (FPCC)
register and the DISFPCA bit in the Auxiliary Control
(ACTLR) register.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Disable IT Folding

Value Description
0 No effect.
1 Disables 1T folding.

In some situations, the processor can start executing the first instruction
in an IT block while it is still executing the 1T instruction. This behavior
is called IT folding, and improves performance, However, 1T folding can
cause jitter in looping. If a task must avoid jitter, set the DI SFOLD bit
before executing the task, to disable 1T folding.
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Bit/Field

1

Name

DISWBUF

DISMCYC

Type Reset Description
R/W 0 Disable Write Buffer

Value Description
0 No effect.

1 Disables write buffer use during default memory map accesses.
In this situation, all bus faults are precise bus faults but
performance is decreased because any store to memory must
complete before the processor can execute the next instruction.

Note: This bit only affects write buffers implemented in the
Cortex-M4 processor.

R/W 0 Disable Interrupts of Multiple Cycle Instructions

Value Description
0 No effect.

1 Disables interruption of load multiple and store multiple
instructions. In this situation, the interrupt latency of the
processor is increased because any LDM or STM must complete
before the processor can stack the current state and enter the
interrupt handler.
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Register 66: CPU ID Base (CPUID), offset 0xD00

Note:

This register can only be accessed from privileged mode.

The CPUID register contains the ARM® Cortex™-M4 processor part number, version, and
implementation information.

CPU ID Base (CPUID)

Base 0xE000.E000

Offset 0xDOO
Type RO, reset 0x410F.C241
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 ) 1 ) ) 1 1
IMP VAR CON
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 1 0 0 0 0 0 1 0 0 0 0 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
PARTNO REV
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:24 IMP RO 0x41 Implementer Code
Value Description
0x41 ARM
23:20 VAR RO 0x0 Variant Number
Value Description
0x0  The rn value in the rnpn product revision identifier, for example,
the 0 in rOp0.
19:16 CON RO OxF Constant
Value Description
OxF  Always reads as OxF.
15:4 PARTNO RO 0xC24 Part Number
Value Description
0xC24 Cortex-M4 processor.
3:0 REV RO 0x1 Revision Number
Value Description
0x1  The pn value in the rnpn product revision identifier, for example,
the 1 in rOp1.
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Register 67: Interrupt Control and State (INTCTRL), offset 0xD04

Note: This register can only be accessed from privileged mode.

The INCTRL register provides a set-pending bit for the NMI exception, and set-pending and
clear-pending bits for the PendSV and SysTick exceptions. In addition, bits in this register indicate
the exception number of the exception being processed, whether there are preempted active
exceptions, the exception number of the highest priority pending exception, and whether any interrupts
are pending.

When writing to INCTRL, the effect is unpredictable when writing a 1 to both the PENDSV and
UNPENDSYV bits, or writing a 1 to both the PENDSTSET and PENDSTCLR bits.

Interrupt Control and State (INTCTRL)

Base 0xE000.E000
Offset 0xD04
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

I I I 1 I
NMISET reserved PENDSV JUNPENDSV|PENDSTSET | PENDSTCLR| reserved | ISRPRE |ISRPEND reserved VECPEND
Type  RW RO RO R/W wo R/W wo RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) 1 1 1 I 1 ) 1 1 1 1
VECPEND RETBASE reserved VECACT
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31 NMISET R/W 0 NMI Set Pending
Value Description
0 On a read, indicates an NMI exception is not pending.
On a write, no effect.
1 On a read, indicates an NMI exception is pending.
On a write, changes the NMI exception state to pending.

Because NMlI is the highest-priority exception, normally the processor
enters the NMI exception handler as soon as it registers the setting of
this bit, and clears this bit on entering the interrupt handler. A read of
this bit by the NMI exception handler returns 1 only if the NMI signal is
reasserted while the processor is executing that handler.

30:29 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

28 PENDSV R/W 0 PendSV Set Pending

Value Description
0 On a read, indicates a PendSV exception is not pending.
On a write, no effect.
1 On a read, indicates a PendSV exception is pending.
On a write, changes the PendSV exception state to pending.

Setting this bit is the only way to set the PendSV exception state to
pending. This bit is cleared by writing a 1 to the UNPENDSV bit.
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Bit/Field Name
27 UNPENDSV
26 PENDSTSET
25 PENDSTCLR
24 reserved
23 ISRPRE
22 ISRPEND

21:20 reserved

Type

WO

R/W

WO

RO

RO

RO

RO

Reset

0

0x0

Description
PendSV Clear Pending

Value Description

0 On a write, no effect.
1 On a write, removes the pending state from the PendSV
exception.

This bit is write only; on a register read, its value is unknown.
SysTick Set Pending

Value Description

0 On a read, indicates a SysTick exception is not pending.
On a write, no effect.

1 On a read, indicates a SysTick exception is pending.
On a write, changes the SysTick exception state to pending.

This bit is cleared by writing a 1 to the PENDSTCLR bit.
SysTick Clear Pending

Value Description

0 On a write, no effect.
1 On a write, removes the pending state from the SysTick
exception.

This bit is write only; on a register read, its value is unknown.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Debug Interrupt Handling

Value Description
0 The release from halt does not take an interrupt.
1 The release from halt takes an interrupt.

This bit is only meaningful in Debug mode and reads as zero when the
processor is not in Debug mode.

Interrupt Pending

Value Description
0 No interrupt is pending.

1 An interrupt is pending.
This bit provides status for all interrupts excluding NMI and Faults.
Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

19:12 VECPEND RO 0x00 Interrupt Pending Vector Number

This field contains the exception number of the highest priority pending
enabled exception. The value indicated by this field includes the effect
of the BASEPRI and FAULTMASK registers, but not any effect of the
PRIMASK register.

Value Description
0x00 No exceptions are pending
0x01 Reserved
0x02 NMI
0x03 Hard fault
0x04 Memory management fault
0x05 Bus fault
0x06 Usage fault
0x07-0x0A Reserved
0x0B SVcall
0x0C Reserved for Debug
0x0D Reserved
0x0E PendSV
OxOF SysTick
0x10 Interrupt Vector 0
0x11 Interrupt Vector 1
0x9A Interrupt Vector 138
11 RETBASE RO 0 Return to Base

Value Description
0 There are preempted active exceptions to execute.

1 There are no active exceptions, or the currently executing
exception is the only active exception.

This bit provides status for all interrupts excluding NMI and Faults. This
bit only has meaning if the processor is currently executing an ISR (the
Interrupt Program Status (IPSR) register is non-zero).

10:8 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7:0 VECACT RO 0x00 Interrupt Pending Vector Number

This field contains the active exception number. The exception numbers
can be found in the description for the VECPEND field. If this field is clear,
the processor is in Thread mode. This field contains the same value as
the ISRNUM field in the IPSR register.

Subtract 16 from this value to obtain the IRQ number required to index
into the Interrupt Set Enable (ENn), Interrupt Clear Enable (DISn),
Interrupt Set Pending (PENDn), Interrupt Clear Pending (UNPENDN),
and Interrupt Priority (PRIn) registers (see page 70).
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Register 68: Vector Table Offset (VTABLE), offset 0xD08

Note:

This register can only be accessed from privileged mode.

The VTABLE register indicates the offset of the vector table base address from memory address

0x0000.0000.

Vector Table Offset (VTABLE)

Base 0xE000.E000
Offset 0xD08
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I 1 I 1 I I I I I I 1 I
OFFSET
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
OFFSET reserved
1 1 1
Type  RW R/W RIW R/W RIW R/W RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:10 OFFSET R/W 0x000.00  Vector Table Offset
When configuring the OFFSET field, the offset must be aligned to the
number of exception entries in the vector table. Because there are 138
interrupts, the offset must be aligned on a 1024-byte boundary.

9:0 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 69: Application Interrupt and Reset Control (APINT), offset 0xDOC
Note: This register can only be accessed from privileged mode.

The APINT register provides priority grouping control for the exception model, endian status for
data accesses, and reset control of the system. To write to this register, 0XOSFA must be written to
the VECTKEY field, otherwise the write is ignored.

The PRIGROUP field indicates the position of the binary point that splits the INTx fields in the
Interrupt Priority (PRIX) registers into separate group priority and subpriority fields. Table

3-9 on page 153 shows how the PRIGROUP value controls this split. The bit numbers in the Group
Priority Field and Subpriority Field columns in the table refer to the bits in the INTA field. For the
INTB field, the corresponding bits are 15:13; for INTC, 23:21; and for INTD, 31:29.

Note: Determining preemption of an exception uses only the group priority field.

Table 3-9. Interrupt Priority Levels

PRI GROUP Bit Field |Binary Point® Group Priority Field | Subpriority Field |Group Subpriorities
Priorities

0x0 - 0x4 bxxx. [7:5] None 8 1

0x5 bxx.y [7:6] [5] 4 2

0x6 bx.yy [71 [6:5] 2 4

0x7 b.yyy None [7:5] 1 8

a. INTx field showing the binary point. An x denotes a group priority field bit, and a y denotes a subpriority field bit.

Application Interrupt and Reset Control (APINT)
Base OXE000.E000

Offset 0xDOC
Type R/W, reset 0xFA05.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I 1 I 1 I I I I I I 1 I
VECTKEY
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW
Reset 1 1 1 1 1 0 1 0 0 0 0 0 0 1 0 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
ENDIANESS reserved PRIGROUP reserved Y QVECTCLRACT|VECTRESET
1 1
Type RO RO RO RO RO R/W RIW R/W RO RO RO RO RO WO WO wo
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31:16 VECTKEY R/W 0xFA05 Register Key
This field is used to guard against accidental writes to this register.
0x05FA must be written to this field in order to change the bits in this
register. On a read, OxFAOQS is returned.

15 ENDIANESS RO 0 Data Endianess
The Tiva™ C Series implementation uses only little-endian mode so
this is cleared to 0.

14:11 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name
10:8 PRIGROUP
73 reserved

2 SYSRESREQ
1 VECTCLRACT
0 VECTRESET

Type

R/W

RO

WO

WO

WO

Reset

0x0

0x0

Description

Interrupt Priority Grouping

This field determines the split of group priority from subpriority (see
Table 3-9 on page 153 for more information).

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

System Reset Request

Value Description

0 No effect.
1 Resets the core and all on-chip peripherals except the Debug
interface.

This bit is automatically cleared during the reset of the core and reads
as 0.

Clear Active NMI / Fault

This bit is reserved for Debug use and reads as 0. This bit must be
written as a 0, otherwise behavior is unpredictable.

System Reset

This bit is reserved for Debug use and reads as 0. This bit must be
written as a 0, otherwise behavior is unpredictable.
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Register 70: System Control (SYSCTRL), offset 0xD10
Note: This register can only be accessed from privileged mode.

The SYSCTRL register controls features of entry to and exit from low-power state.

System Control (SYSCTRL)

Base 0xE000.E000
Offset 0xD10
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved [SEVONPEND| reserved |SLEEPDEEP| SLEEPEXIT | reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RIW RO RIW RIW RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:5 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

4 SEVONPEND R/W 0 Wake Up on Pending

Value Description

0 Only enabled interrupts or events can wake up the processor;
disabled interrupts are excluded.

1 Enabled events and all interrupts, including disabled interrupts,
can wake up the processor.

When an event or interrupt enters the pending state, the event signal
wakes up the processor from WFE. If the processor is not waiting for an
event, the event is registered and affects the next WFE.

The processor also wakes up on execution of a SEV instruction or an
external event.

3 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

2 SLEEPDEEP R/W 0 Deep Sleep Enable

Value Description
0 Use Sleep mode as the low power mode.

1 Use Deep-sleep mode as the low power mode.
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Bit/Field Name Type Reset Description

1 SLEEPEXIT R/W 0 Sleep on ISR Exit

Value Description

0 When returning from Handler mode to Thread mode, do not
sleep when returning to Thread mode.

1 When returning from Handler mode to Thread mode, enter sleep
or deep sleep on return from an ISR.

Setting this bit enables an interrupt-driven application to avoid returning
to an empty main application.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 71: Configuration and Control (CFGCTRL), offset 0xD14

Note:

This register can only be accessed from privileged mode.

The CFGCTRL register controls entry to Thread mode and enables: the handlers for NMI, hard fault
and faults escalated by the FAULTMASK register to ignore bus faults; trapping of divide by zero
and unaligned accesses; and access to the SWTRIG register by unprivileged software (see page 145).

Configuration and Control (CFGCTRL)

Base 0xE000.E000

Offset 0xD14
Type R/W, reset 0x0000.0200
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I reselrved I STKALIGN | BFHFNMIGN I reserved I DIVO | UNALIGNED | reserved |MAINPEND [BASETHR]
Type RO RO RO RO RO RO RW RIW RO RO RO RIW RW RO RW RW
Reset 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:10 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
9 STKALIGN R/W 1 Stack Alignment on Exception Entry
Value Description
0 The stack is 4-byte aligned.
1 The stack is 8-byte aligned.
On exception entry, the processor uses bit 9 of the stacked PSR to
indicate the stack alignment. On return from the exception, it uses this
stacked bit to restore the correct stack alignment.
8 BFHFNMIGN R/W 0 Ignore Bus Fault in NMI and Fault
This bit enables handlers with priority -1 or -2 to ignore data bus faults
caused by load and store instructions. The setting of this bit applies to
the hard fault, NMI, and FAULTMASK escalated handlers.
Value Description
0 Data bus faults caused by load and store instructions cause a
lock-up.
1 Handlers running at priority -1 and -2 ignore data bus faults
caused by load and store instructions.
Set this bit only when the handler and its data are in absolutely safe
memory. The normal use of this bit is to probe system devices and
bridges to detect control path problems and fix them.
7:5 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name
4 DIVO
3 UNALIGNED
2 reserved
1 MAINPEND
0 BASETHR

Type

R/W

R/wW

RO

R/W

R/wW

Reset

Description

Trap on Divide by 0

This bit enables faulting or halting when the processor executes an
SDIV or UDIV instruction with a divisor of 0.

Value Description

0 Do not trap on divide by 0. A divide by zero returns a quotient
of 0.

1 Trap on divide by 0.

Trap on Unaligned Access

Value Description

0 Do not trap on unaligned halfword and word accesses.

1 Trap on unaligned halfword and word accesses. An unaligned
access generates a usage fault.

Unaligned LDM, STM, LDRD, and STRD instructions always fault
regardless of whether UNALIGNED is set.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Allow Main Interrupt Trigger

Value Description
0 Disables unprivileged software access to the SWTRIG register.

1 Enables unprivileged software access to the SWTRIG register
(see page 145).

Thread State Control

Value Description

0 The processor can enter Thread mode only when no exception
is active.
1 The processor can enter Thread mode from any level under the

control of an EXC_RETURN value (see “Exception
Return” on page 99 for more information).
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Register 72: System Handler Priority 1 (SYSPRI1), offset 0xD18

Note: This register can only be accessed from privileged mode.

The SYSPRI1 register configures the priority level, 0 to 7 of the usage fault, bus fault, and memory
management fault exception handlers. This register is byte-accessible.

System Handler Priority 1 (SYSPRI1)
Base 0xE000.E000

Offset 0xD18
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I 1 I 1 I
reserved USAGE reserved
1 1
Type RO RO RO RO RO RO RO RO RIW RIW R/W RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
BUS reserved MEM reserved
1 1
Type  RW RW RIW RO RO RO RO RO RW RIW RW RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31:24 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

23:21 USAGE R/W 0x0 Usage Fault Priority
This field configures the priority level of the usage fault. Configurable
priority values are in the range 0-7, with lower values having higher
priority.

20:16 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

15:13 BUS R/W 0x0 Bus Fault Priority
This field configures the priority level of the bus fault. Configurable priority
values are in the range 0-7, with lower values having higher priority.

12:8 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

75 MEM R/W 0x0 Memory Management Fault Priority
This field configures the priority level of the memory management fault.
Configurable priority values are in the range 0-7, with lower values
having higher priority.

4:0 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 73: System Handler Priority 2 (SYSPRI2), offset 0xD1C

Note:

This register can only be accessed from privileged mode.

The SYSPRI2 register configures the priority level, 0 to 7 of the SVCall handler. This register is

byte-accessible.

System Handler Priority 2 (SYSPRI2)

Base 0xE000.E000

Offset 0xD1C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 1 I I I I 1 I
SvC reserved
1
Type  RW RW RIW RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 1 1 1 ) 1 ) 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:29 SvC R/W 0x0 SVCall Priority
This field configures the priority level of SVCall. Configurable priority
values are in the range 0-7, with lower values having higher priority.
28:0 reserved RO 0x000.0000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
160 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 74: System Handler Priority 3 (SYSPRI3), offset 0xD20
Note: This register can only be accessed from privileged mode.

The SYSPRI3 register configures the priority level, 0 to 7 of the SysTick exception and PendSV
handlers. This register is byte-accessible.

System Handler Priority 3 (SYSPRI3)
Base 0xE000.E000

Offset 0xD20
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I I 1 I 1 I I 1 I 1 I
TICK reserved PENDSV reserved
1 1
Type  RW R/W RIW RO RO RO RO RO RIW RIW R/W RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved DEBUG reserved
1 1
Type RO RO RO RO RO RO RO RO RW RIW RW RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31:29 TICK R/W 0x0 SysTick Exception Priority
This field configures the priority level of the SysTick exception.
Configurable priority values are in the range 0-7, with lower values
having higher priority.

28:24 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

23:21 PENDSV R/W 0x0 PendSV Priority
This field configures the priority level of PendSV. Configurable priority
values are in the range 0-7, with lower values having higher priority.

20:8 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

75 DEBUG R/W 0x0 Debug Priority
This field configures the priority level of Debug. Configurable priority
values are in the range 0-7, with lower values having higher priority.

4:0 reserved RO 0x0.0000  Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 75: System Handler Control and State (SYSHNDCTRL), offset 0xD24

Note: This register can only be accessed from privileged mode.

The SYSHNDCTRL register enables the system handlers, and indicates the pending status of the
usage fault, bus fault, memory management fault, and SVC exceptions as well as the active status
of the system handlers.

If a system handler is disabled and the corresponding fault occurs, the processor treats the fault as
a hard fault.

This register can be modified to change the pending or active status of system exceptions. An OS
kernel can write to the active bits to perform a context switch that changes the current exception
type.

Caution — Software that changes the value of an active bit in this register without correct adjustment
to the stacked content can cause the processor to generate a fault exception. Ensure software that writes
to this register retains and subsequently restores the current active status.

If the value of a bit in this register must be modified after enabling the system handlers, a
read-modify-write procedure must be used to ensure that only the required bit is modified.

System Handler Control and State (SYSHNDCTRL)
Base 0xE000.E000

Offset 0xD24
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1
reserved USAGE BUS MEM
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 I
sve BUSP | MEMP |USAGEP| TICK | PNDSV [reserved| MON | svcA reserved USGA |reserved | BUSA | MEMA
Type  RW R/W RIW R/W RIW R/W RO R/W RIW RO RO RO R/W RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:19 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
18 USAGE R/W 0 Usage Fault Enable
Value Description
0 Disables the usage fault exception.
1 Enables the usage fault exception.
17 BUS R/W 0 Bus Fault Enable
Value Description
0 Disables the bus fault exception.
1 Enables the bus fault exception.
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Bit/Field Name Type Reset Description
16 MEM R/W 0 Memory Management Fault Enable

Value Description

0 Disables the memory management fault exception.
1 Enables the memory management fault exception.
15 SvVC R/W 0 SVC Call Pending

Value Description
0 An SVC call exception is not pending.
1 An SVC call exception is pending.

This bit can be modified to change the pending status of the SVC call
exception.

14 BUSP R/W 0 Bus Fault Pending

Value Description
0 A bus fault exception is not pending.
1 A bus fault exception is pending.

This bit can be modified to change the pending status of the bus fault
exception.

13 MEMP R/W 0 Memory Management Fault Pending

Value Description
0 A memory management fault exception is not pending.
1 A memory management fault exception is pending.

This bit can be modified to change the pending status of the memory
management fault exception.

12 USAGEP R/W 0 Usage Fault Pending

Value Description
0 A usage fault exception is not pending.
1 A usage fault exception is pending.

This bit can be modified to change the pending status of the usage fault
exception.

11 TICK R/W 0 SysTick Exception Active

Value Description
0 A SysTick exception is not active.

1 A SysTick exception is active.

This bit can be modified to change the active status of the SysTick
exception, however, see the Caution above before setting this bit.
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Bit/Field Name
10 PNDSV
9 reserved
8 MON
7 SVCA
6:4 reserved
3 USGA
2 reserved
1 BUSA

Type

R/W

RO

R/W

R/W

RO

R/W

RO

R/W

Reset

0

0x0

Description
PendSV Exception Active

Value Description
0 A PendSV exception is not active.

1 A PendSV exception is active.

This bit can be modified to change the active status of the PendSV
exception, however, see the Caution above before setting this bit.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Debug Monitor Active

Value Description
0 The Debug monitor is not active.

1 The Debug monitor is active.

SVC Call Active

Value Description
0 SVC call is not active.

1 SVC call is active.

This bit can be modified to change the active status of the SVC call
exception, however, see the Caution above before setting this bit.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Usage Fault Active

Value Description
0 Usage fault is not active.

1 Usage fault is active.

This bit can be modified to change the active status of the usage fault
exception, however, see the Caution above before setting this bit.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Bus Fault Active

Value Description
0 Bus fault is not active.

1 Bus fault is active.

This bit can be modified to change the active status of the bus fault
exception, however, see the Caution above before setting this bit.
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Bit/Field Name Type Reset Description

0 MEMA R/W 0 Memory Management Fault Active

Value Description
0 Memory management fault is not active.

1 Memory management fault is active.

This bit can be modified to change the active status of the memory
management fault exception, however, see the Caution above before
setting this bit.
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Register 76: Configurable Fault Status (FAULTSTAT), offset 0xD28

Note: This register can only be accessed from privileged mode.

The FAULTSTAT register indicates the cause of a memory management fault, bus fault, or usage
fault. Each of these functions is assigned to a subregister as follows:

m Usage Fault Status (UFAULTSTAT), bits 31:16
m Bus Fault Status (BFAULTSTAT), bits 15:8
= Memory Management Fault Status (MFAULTSTAT), bits 7:0

FAULTSTAT is byte accessible. FAULTSTAT or its subregisters can be accessed as follows:

The complete FAULTSTAT register, with a word access to offset 0xD28

The MFAULTSTAT, with a byte access to offset 0xD28

The MFAULTSTAT and BFAULTSTAT, with a halfword access to offset 0xD28
The BFAULTSTAT, with a byte access to offset 0xD29

The UFAULTSTAT, with a halfword access to offset 0xD2A

Bits are cleared by writing a 1 to them.

In a fault handler, the true faulting address can be determined by:

1. Read and save the Memory Management Fault Address (MMADDR) or Bus Fault Address
(FAULTADDR) value.

2. Read the MMARYV bit in MFAULTSTAT, or the BFARV bit in BFAULTSTAT to determine if the
MMADDR or FAULTADDR contents are valid.

Software must follow this sequence because another higher priority exception might change the
MMADDR or FAULTADDR value. For example, if a higher priority handler preempts the current
fault handler, the other fault might change the MMADDR or FAULTADDR value.

Configurable Fault Status (FAULTSTAT)

Base 0xE000.E000
Offset 0xD28
Type R/W1C, reset 0x0000.0000

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

1 1 1

reserved DIVO |UNALIGN reserved NOCP INVPC | INVSTAT | UNDEF

Type RO RO RO RO RO RO RW1IC RWIC RO RO RO RO RWIC RMWIC RMWIC R/WIC
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BFARV | reserved [BLSPERR| BSTKE |BUSTKE | IMPRE |PRECISE| IBUS | MMARV [ reserved [MLSPERR| MSTKE |MUSTKE | reserved | DERR | IERR

Type RWIC RO RWIC RWIC RMWIC RMWIC RMWIC RWIC RWIC RO RW1C RWIC RWIC RO RW1C RW1C
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit/Field Name Type Reset Description

31:26 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field

25

24

23:20

19

18

Name

DIVO

UNALIGN

reserved

NOCP

INVPC

Type

R/wW1C

R/wW1C

RO

R/W1C

R/W1C

Reset

0

0x00

Description
Divide-by-Zero Usage Fault

Value Description

0 No divide-by-zero fault has occurred, or divide-by-zero trapping
is not enabled.

1 The processor has executed an SDIV or UD1V instruction with
a divisor of 0.

When this bit is set, the PC value stacked for the exception return points
to the instruction that performed the divide by zero.

Trapping on divide-by-zero is enabled by setting the DIVO bit in the
Configuration and Control (CFGCTRL) register (see page 157).

This bit is cleared by writing a 1 to it.
Unaligned Access Usage Fault

Value Description

0 No unaligned access fault has occurred, or unaligned access
trapping is not enabled.

1 The processor has made an unaligned memory access.

Unaligned LDM, STM, LDRD, and STRD instructions always fault
regardless of the configuration of this bit.

Trapping on unaligned access is enabled by setting the UNAL IGNED bit
in the CFGCTRL register (see page 157).

This bit is cleared by writing a 1 to it.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

No Coprocessor Usage Fault

Value Description

0 A usage fault has not been caused by attempting to access a
COprocessor.
1 The processor has attempted to access a coprocessor.

This bit is cleared by writing a 1 to it.
Invalid PC Load Usage Fault

Value Description

0 A usage fault has not been caused by attempting to load an
invalid PC value.

1 The processor has attempted an illegal load of EXC_RETURN
to the PC as a result of an invalid context or an invalid
EXC_RETURN value.

When this bit is set, the PC value stacked for the exception return points
to the instruction that tried to perform the illegal load of the PC.

This bit is cleared by writing a 1 to it.
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Bit/Field Name
17 INVSTAT
16 UNDEF
15 BFARV
14 reserved
13 BLSPERR

Type

R/wW1C

R/wW1C

R/wW1C

RO

R/wW1C

Reset

Description
Invalid State Usage Fault

Value Description
0 A usage fault has not been caused by an invalid state.

1 The processor has attempted to execute an instruction that
makes illegal use of the EPSR register.

When this bit is set, the PC value stacked for the exception return points
to the instruction that attempted the illegal use of the Execution
Program Status Register (EPSR) register.

This bit is not set if an undefined instruction uses the EPSR register.
This bit is cleared by writing a 1 to it.

Undefined Instruction Usage Fault

Value Description

0 A usage fault has not been caused by an undefined instruction.
1 The processor has attempted to execute an undefined
instruction.

When this bit is set, the PC value stacked for the exception return points
to the undefined instruction.

An undefined instruction is an instruction that the processor cannot
decode.

This bit is cleared by writing a 1 to it.
Bus Fault Address Register Valid

Value Description

0 The value in the Bus Fault Address (FAULTADDR) register
is not a valid fault address.

1 The FAULTADDR register is holding a valid fault address.

This bit is set after a bus fault, where the address is known. Other faults
can clear this bit, such as a memory management fault occurring later.

If a bus fault occurs and is escalated to a hard fault because of priority,
the hard fault handler must clear this bit. This action prevents problems
if returning to a stacked active bus fault handler whose FAULTADDR
register value has been overwritten.

This bit is cleared by writing a 1 to it.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Bus Fault on Floating-Point Lazy State Preservation

Value Description

0 No bus fault has occurred during floating-point lazy state
preservation.

1 A bus fault has occurred during floating-point lazy state
preservation.

This bit is cleared by writing a 1 to it.
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Bit/Field Name Type Reset Description
12 BSTKE R/W1C 0 Stack Bus Fault

Value Description

0 No bus fault has occurred on stacking for exception entry.
1 Stacking for an exception entry has caused one or more bus
faults.

When this bit is set, the SP is still adjusted but the values in the context
area on the stack might be incorrect. A fault address is not written to
the FAULTADDR register.

This bit is cleared by writing a 1 to it.
11 BUSTKE R/W1C 0 Unstack Bus Fault

Value Description

0 No bus fault has occurred on unstacking for a return from
exception.

1 Unstacking for a return from exception has caused one or more
bus faults.

This fault is chained to the handler. Thus, when this bit is set, the original
return stack is still present. The SP is not adjusted from the failing return,
a new save is not performed, and a fault address is not written to the
FAULTADDR register.

This bit is cleared by writing a 1 to it.
10 IMPRE R/W1C 0 Imprecise Data Bus Error

Value Description
0 An imprecise data bus error has not occurred.

1 A data bus error has occurred, but the return address in the
stack frame is not related to the instruction that caused the error.

When this bit is set, a fault address is not written to the FAULTADDR
register.

This fault is asynchronous. Therefore, if the fault is detected when the
priority of the current process is higher than the bus fault priority, the
bus fault becomes pending and becomes active only when the processor
returns from all higher-priority processes. If a precise fault occurs before
the processor enters the handler for the imprecise bus fault, the handler
detects that both the IMPRE bit is set and one of the precise fault status
bits is set.

This bit is cleared by writing a 1 to it.
9 PRECISE R/W1C 0 Precise Data Bus Error

Value Description

0 A precise data bus error has not occurred.

1 A data bus error has occurred, and the PC value stacked for
the exception return points to the instruction that caused the
fault.

When this bit is set, the fault address is written to the FAULTADDR
register.

This bit is cleared by writing a 1 to it.
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Bit/Field Name Type Reset Description
8 IBUS R/W1C 0 Instruction Bus Error

Value Description
0 An instruction bus error has not occurred.
1 An instruction bus error has occurred.
The processor detects the instruction bus error on prefetching an
instruction, but sets this bit only if it attempts to issue the faulting
instruction.
When this bit is set, a fault address is not written to the FAULTADDR
register.
This bit is cleared by writing a 1 to it.

7 MMARV R/W1C 0 Memory Management Fault Address Register Valid

Value Description

0 The value in the Memory Management Fault Address
(MMADDR) register is not a valid fault address.

1 The MMADDR register is holding a valid fault address.

If a memory management fault occurs and is escalated to a hard fault

because of priority, the hard fault handler must clear this bit. This action

prevents problems if returning to a stacked active memory management

fault handler whose MMADDR register value has been overwritten.

This bit is cleared by writing a 1 to it.
6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 MLSPERR R/W1C 0 Memory Management Fault on Floating-Point Lazy State Preservation
Value Description
0 No memory management fault has occurred during floating-point
lazy state preservation.

1 No memory management fault has occurred during floating-point
lazy state preservation.

This bit is cleared by writing a 1 to it.

4 MSTKE R/W1C 0 Stack Access Violation
Value Description
0 No memory management fault has occurred on stacking for

exception entry.
1 Stacking for an exception entry has caused one or more access
violations.
When this bit is set, the SP is still adjusted but the values in the context
area on the stack might be incorrect. A fault address is not written to
the MMADDR register.
This bit is cleared by writing a 1 to it.
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Bit/Field Name Type Reset Description
3 MUSTKE R/W1C 0 Unstack Access Violation

Value Description

0 No memory management fault has occurred on unstacking for
a return from exception.

1 Unstacking for a return from exception has caused one or more
access violations.

This fault is chained to the handler. Thus, when this bit is set, the original
return stack is still present. The SP is not adjusted from the failing return,
a new save is not performed, and a fault address is not written to the
MMADDR register.

This bit is cleared by writing a 1 to it.

2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 DERR R/W1C 0 Data Access Violation

Value Description
0 A data access violation has not occurred.

1 The processor attempted a load or store at a location that does
not permit the operation.

When this bit is set, the PC value stacked for the exception return points
to the faulting instruction and the address of the attempted access is
written to the MMADDR register.

This bit is cleared by writing a 1 to it.
0 IERR R/W1C 0 Instruction Access Violation

Value Description
0 An instruction access violation has not occurred.

1 The processor attempted an instruction fetch from a location
that does not permit execution.

This fault occurs on any access to an XN region, even when the MPU
is disabled or not present.

When this bit is set, the PC value stacked for the exception return points
to the faulting instruction and the address of the attempted access is
not written to the MMADDR register.

This bit is cleared by writing a 1 to it.

April 10, 2013 171
Texas Instruments-Production Data



Cortex-M4 Peripherals

Register 77: Hard Fault Status (HFAULTSTAT), offset 0xD2C

Note:

This register can only be accessed from privileged mode.

The HFAULTSTAT register gives information about events that activate the hard fault handler.

Bits are cleared by writing a 1 to them.

Hard Fault Status (HFAULTSTAT)

Base 0xE000.E000

Offset 0xD2C
Type R/W1C, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 I I I I I 1 I 1 I
DBG FORCED reserved
1 1
Type RWIC RMWIC RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved VECT | reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW1C RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31 DBG R/W1C 0 Debug Event
This bit is reserved for Debug use. This bit must be written as a 0,
otherwise behavior is unpredictable.

30 FORCED R/W1C 0 Forced Hard Fault

Value Description

0 No forced hard fault has occurred.

1 A forced hard fault has been generated by escalation of a fault
with configurable priority that cannot be handled, either because
of priority or because it is disabled.

When this bit is set, the hard fault handler must read the other fault
status registers to find the cause of the fault.
This bit is cleared by writing a 1 to it.

29:2 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 VECT R/W1C 0 Vector Table Read Fault
Value Description

0 No bus fault has occurred on a vector table read.

1 A bus fault occurred on a vector table read.

This error is always handled by the hard fault handler.

When this bit is set, the PC value stacked for the exception return points
to the instruction that was preempted by the exception.

This bit is cleared by writing a 1 to it.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 78: Memory Management Fault Address (MMADDR), offset 0xD34

Note:

This register can only be accessed from privileged mode.

The MMADDR register contains the address of the location that generated a memory management
fault. When an unaligned access faults, the address in the MMADDR register is the actual address
that faulted. Because a single read or write instruction can be split into multiple aligned accesses,
the fault address can be any address in the range of the requested access size. Bits in the Memory
Management Fault Status (MFAULTSTAT) register indicate the cause of the fault and whether
the value in the MMADDR register is valid (see page 166).

Memory Management Fault Address (MMADDR)

Base 0xE000.E000
Offset 0xD34
Type R/W, reset -

31 30 29 28 27 26

25 22 21 20 19 18

1 1 1
Type  RW R/W R/W R/W R/W R/W R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset - - - - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ADDR
1 1 1
Type RW R/W R/W RIW R/W RIW R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset - - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 ADDR R/W - Fault Address

When the MMARYV bit of MFAULTSTAT is set, this field holds the address
of the location that generated the memory management fault.
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Register 79: Bus Fault Address (FAULTADDR), offset 0xD38
Note: This register can only be accessed from privileged mode.

The FAULTADDR register contains the address of the location that generated a bus fault. When
an unaligned access faults, the address in the FAULTADDR register is the one requested by the
instruction, even if it is not the address of the fault. Bits in the Bus Fault Status (BFAULTSTAT)
register indicate the cause of the fault and whether the value in the FAULTADDR register is valid
(see page 166).

Bus Fault Address (FAULTADDR)
Base 0xE000.E000

Offset 0xD38
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 1 1 1 1 1 ) 1 ) 1 ) 1 1
ADDR
1 1 1
Type  RW R/W R/W R/W R/W R/W R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset - - - - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ADDR
1 1 1
Type RW R/W R/W RIW R/W RIW R/W RIW R/W RIW R/W R/W R/W R/W R/W R/W
Reset - - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 ADDR R/W - Fault Address

When the FAULTADDRY bit of BFAULTSTAT is set, this field holds the
address of the location that generated the bus fault.

3.6 Memory Protection Unit (MPU) Register Descriptions

This section lists and describes the Memory Protection Unit (MPU) registers, in numerical order by
address offset.

The MPU registers can only be accessed from privileged mode.
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Register 80: MPU Type (MPUTYPE), offset 0xD90

Note: This register can only be accessed from privileged mode.
The MPUTYPE register indicates whether the MPU is present, and if so, how many regions it
supports.

MPU Type (MPUTYPE)
Base 0xE000.E000

Offset 0xD90
Type RO, reset 0x0000.0800
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I 1 I 1 I
reserved IREGION
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
DREGION reserved SEPARATE
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:24 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
23:16 IREGION RO 0x00 Number of | Regions
This field indicates the number of supported MPU instruction regions.
This field always contains 0x00. The MPU memory map is unified and
is described by the DREGION field.

15:8 DREGION RO 0x08 Number of D Regions
Value Description
0x08 Indicates there are eight supported MPU data regions.

71 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

0 SEPARATE RO 0 Separate or Unified MPU
Value Description
0 Indicates the MPU is unified.
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Register 81: MPU Control (MPUCTRL), offset 0xD94

Note: This register can only be accessed from privileged mode.

The MPUCTRL register enables the MPU, enables the default memory map background region,
and enables use of the MPU when in the hard fault, Non-maskable Interrupt (NMI), and Fault Mask
Register (FAULTMASK) escalated handlers.

When the ENABLE and PRIVDEFEN bits are both set:

m For privileged accesses, the default memory map is as described in “Memory Model” on page 81.
Any access by privileged software that does not address an enabled memory region behaves
as defined by the default memory map.

m Any access by unprivileged software that does not address an enabled memory region causes
a memory management fault.

Execute Never (XN) and Strongly Ordered rules always apply to the System Control Space regardless
of the value of the ENABLE bit.

When the ENABLE bit is set, at least one region of the memory map must be enabled for the system
to function unless the PRIVDEFEN bit is set. If the PRIVDEFEN bit is set and no regions are enabled,
then only privileged software can operate.

When the ENABLE bit is clear, the system uses the default memory map, which has the same
memory attributes as if the MPU is notimplemented (see Table 2-5 on page 84 for more information).
The default memory map applies to accesses from both privileged and unprivileged software.

When the MPU is enabled, accesses to the System Control Space and vector table are always
permitted. Other areas are accessible based on regions and whether PRIVDEFEN is set.

Unless HFNMIENA is set, the MPU is not enabled when the processor is executing the handler for
an exception with priority —1 or —2. These priorities are only possible when handling a hard fault or
NMI exception or when FAULTMASK is enabled. Setting the HFNMIENA bit enables the MPU when
operating with these two priorities.

MPU Control (MPUCTRL)
Base 0xE000.E000

Offset 0xD94
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1
reserved PRIVDEFEN | HFNMIENA| ENABLE
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

176

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;gentical to LM4F211E5QR)

Bit/Field Name Type Reset Description

2 PRIVDEFEN R/W 0 MPU Default Region

This bit enables privileged software access to the default memory map.

Value Description

0 If the MPU is enabled, this bit disables use of the default memory
map. Any memory access to a location not covered by any
enabled region causes a fault.

1 If the MPU is enabled, this bit enables use of the default memory
map as a background region for privileged software accesses.

When this bit is set, the background region acts as if it is region number

-1. Any region that is defined and enabled has priority over this default
map.

If the MPU is disabled, the processor ignores this bit.

1 HFNMIENA R/W 0 MPU Enabled During Faults
This bit controls the operation of the MPU during hard fault, NMI, and
FAULTMASK handlers.
Value Description

0 The MPU is disabled during hard fault, NMI, and FAULTMASK
handlers, regardless of the value of the ENABLE bit.

1 The MPU is enabled during hard fault, NMI, and FAULTMASK
handlers.

When the MPU is disabled and this bit is set, the resulting behavior is
unpredictable.

0 ENABLE R/wW 0 MPU Enable
Value Description

0 The MPU is disabled.
1 The MPU is enabled.

When the MPU is disabled and the HFNMIENA bit is set, the resulting
behavior is unpredictable.
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Register 82: MPU Region Number (MPUNUMBER), offset 0xD98
Note: This register can only be accessed from privileged mode.

The MPUNUMBER register selects which memory region is referenced by the MPU Region Base
Address (MPUBASE) and MPU Region Attribute and Size (MPUATTR) registers. Normally, the
required region number should be written to this register before accessing the MPUBASE or the
MPUATTR register. However, the region number can be changed by writing to the MPUBASE
register with the VALID bit set (see page 179). This write updates the value of the REGION field.

MPU Region Number (MPUNUMBER)
Base 0xE000.E000

Offset 0xD98
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved NUMBER
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
2:0 NUMBER R/W 0x0 MPU Region to Access
This field indicates the MPU region referenced by the MPUBASE and
MPUATTR registers. The MPU supports eight memory regions.
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Register 83: MPU Region Base Address (MPUBASE), offset 0xD9C

Register 84: MPU Region Base Address Alias 1 (MPUBASE1), offset 0xDA4
Register 85: MPU Region Base Address Alias 2 (MPUBASE?2), offset 0xDAC
Register 86: MPU Region Base Address Alias 3 (MPUBASE3), offset 0xDB4

Note: This register can only be accessed from privileged mode.

The MPUBASE register defines the base address of the MPU region selected by the MPU Region
Number (MPUNUMBER) register and can update the value of the MPUNUMBER register. To
change the current region number and update the MPUNUMBER register, write the MPUBASE
register with the VALID bit set.

The ADDR field is bits 31:N of the MPUBASE register. Bits (N-1):5 are reserved. The region size,
as specified by the S1ZE field in the MPU Region Attribute and Size (MPUATTR) register, defines
the value of N where:

N = Log, (Region size in bytes)

If the region size is configured to 4 GB in the MPUATTR register, there is no valid ADDR field. In
this case, the region occupies the complete memory map, and the base address is 0x0000.0000.

The base address is aligned to the size of the region. For example, a 64-KB region must be aligned
on a multiple of 64 KB, for example, at 0x0001.0000 or 0x0002.0000.

MPU Region Base Address (MPUBASE)
Base 0xE000.E000

Offset 0xD9C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I 1 I 1 I 1 I I 1 I 1 I
ADDR
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I 1 I 1 I 1 I I I 1 I
ADDR VALID | reserved REGION
1 1
Type  RW RIW RIW R/W RIW R/W RIW R/W RIW RIW RIW WO RO RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:5 ADDR R/W 0x0000.000 Base Address Mask
Bits 31:N in this field contain the region base address. The value of N
depends on the region size, as shown above. The remaining bits (N-1):5
are reserved.
Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description
4 VALID WO 0 Region Number Valid

Value Description

0 The MPUNUMBER register is not changed and the processor
updates the base address for the region specified in the
MPUNUMBER register and ignores the value of the REGION
field.

1 The MPUNUMBER register is updated with the value of the
REGION field and the base address is updated for the region
specified in the REGION field.

This bit is always read as 0.

3 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

2:0 REGION R/W 0x0 Region Number

On a write, contains the value to be written to the MPUNUMBER register.
On a read, returns the current region number in the MPUNUMBER
register.
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Register 87: MPU Region Attribute and Size (MPUATTR), offset 0xDAO

Register 88: MPU Region Attribute and Size Alias 1 (MPUATTR1), offset 0xDAS8
Register 89: MPU Region Attribute and Size Alias 2 (MPUATTR?2), offset 0xDB0
Register 90: MPU Region Attribute and Size Alias 3 (MPUATTR3), offset 0xDB8

Note: This register can only be accessed from privileged mode.

The MPUATTR register defines the region size and memory attributes of the MPU region specified
by the MPU Region Number (MPUNUMBER) register and enables that region and any subregions.

The MPUATTR register is accessible using word or halfword accesses with the most-significant
halfword holding the region attributes and the least-significant halfword holds the region size and
the region and subregion enable bits.

The MPU access permission attribute bits, XN, AP, TEX, S, C, and B, control access to the
corresponding memory region. If an access is made to an area of memory without the required
permissions, then the MPU generates a permission fault.

The S1ZE field defines the size of the MPU memory region specified by the MPUNUMBER register
as follows:

(Region size in bytes) = 2(SIZE+1)

The smallest permitted region size is 32 bytes, corresponding to a SIZE value of 4. Table
3-10 on page 181 gives example SI1ZE values with the corresponding region size and value of N in
the MPU Region Base Address (MPUBASE) register.

Table 3-10. Example SIZE Field Values

S| ZE Encoding Region Size Value of N° Note

00100b (0Ox4) 32B 5 Minimum permitted size

01001b (0x9) 1KB 10 -

10011b (0x13) 1MB 20 -

11101b (0x1D) 1GB 30 -

11111b (0x1F) 4GB No valid ADDR field in MPUBASE; the | Maximum possible size
region occupies the complete
memory map.

a. Refers to the N parameter in the MPUBASE register (see page 179).

MPU Region Attribute and Size (MPUATTR)
Base OxE000.E000

Offset 0OXDAO
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T T T T
reserved XN reserved AP reserved TEX S C B
1
Type RO RO RO R/W RO R/W R/W RW RO RO R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T
SRD reserved SIZE ENABLE
1 1
Type R/W R/W R/W RW R/W RW R/W R/W RO RO R/W R/W R/W R/W RW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit/Field Name Type Reset Description
31:29 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

28 XN R/W 0 Instruction Access Disable
Value Description

0 Instruction fetches are enabled.
1 Instruction fetches are disabled.

27 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

26:24 AP R/W 0 Access Privilege
For information on using this bit field, see Table 3-5 on page 118.
23:22 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
21:19 TEX R/W 0x0 Type Extension Mask
For information on using this bit field, see Table 3-3 on page 117.

18 S R/W 0 Shareable
For information on using this bit, see Table 3-3 on page 117.

17 C R/W 0 Cacheable
For information on using this bit, see Table 3-3 on page 117.

16 B R/W 0 Bufferable
For information on using this bit, see Table 3-3 on page 117.

15:8 SRD R/W 0x00 Subregion Disable Bits
Value Description
0 The corresponding subregion is enabled.
1 The corresponding subregion is disabled.
Region sizes of 128 bytes and less do not support subregions. When
writing the attributes for such a region, configure the SRD field as 0x00.
See the section called “Subregions” on page 117 for more information.
7:6 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5:1 SIZE R/W 0x0 Region Size Mask
The SI1ZE field defines the size of the MPU memory region specified by
the MPUNUMBER register. Refer to Table 3-10 on page 181 for more
information.
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Bit/Field Name Type Reset Description
0 ENABLE R/W 0 Region Enable
Value Description
0 The region is disabled.
1 The region is enabled.

Floating-Point Unit (FPU) Register Descriptions

This section lists and describes the Floating-Point Unit (FPU) registers, in numerical order by address
offset.
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Register 91: Coprocessor Access Control (CPAC), offset 0xD88

The CPAC register specifies the access privileges for coprocessors.

Coprocessor Access Control (CPAC)

Base 0xE000.E000

Offset 0xD88
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 I 1 1 I I I 1 I
reserved CP11 CP10 reserved
1
Type RO RO RO RO RO RO RO RO RIW RIW RIW RIW RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:24 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
23:22 CP11 R/W 0x00 CP11 Coprocessor Access Privilege
Value Description
0x0  Access Denied
Any attempted access generates a NOCP Usage Fault.
0x1  Privileged Access Only
An unprivileged access generates a NOCP fault.
0x2 Reserved
The result of any access is unpredictable.
0x3  Full Access
21:20 CP10 R/W 0x00 CP10 Coprocessor Access Privilege
Value Description
0x0  Access Denied
Any attempted access generates a NOCP Usage Fault.
0x1  Privileged Access Only
An unprivileged access generates a NOCP fault.
0x2 Reserved
The result of any access is unpredictable.
0x3  Full Access
19:0 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 92: Floating-Point Context Control (FPCC), offset 0xF34

The FPCC register sets or returns FPU control data.

Floating-Point Context Control (FPCC)

Base 0xE000.E000

Offset OxF34
Type R/W, reset 0xC000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I I I I 1 I 1 I
ASPEN | LSPEN reserved
1 1 1
Type  RW R/W RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1
reserved MONRDY| reserved | BFRDY | MMRDY | HFRDY | THREAD | reserved | USER | LSPACT
1
Type RO RO RO RO RO RO RO RIW RO RIW RW RIW RW RO RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31 ASPEN R/W 1 Automatic State Preservation Enable

When set, enables the use of the FRACTV bit in the CONTROL register

on execution of a floating-point instruction. This results in automatic

hardware state preservation and restoration, for floating-point context,
on exception entry and exit.

Important: Two bits control when FPCA can be enabled: the ASPEN
bit in the Floating-Point Context Control (FPCC)
register and the DISFPCA bit in the Auxiliary Control
(ACTLR) register.

30 LSPEN R/W 1 Lazy State Preservation Enable
When set, enables automatic lazy state preservation for floating-point
context.

29:9 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

8 MONRDY R/W 0 Monitor Ready
When set, DebugMonitor is enabled and priority permits setting
MON_PEND when the floating-point stack frame was allocated.

7 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6 BFRDY R/W 0 Bus Fault Ready
When set, BusFault is enabled and priority permitted setting the BusFault
handler to the pending state when the floating-point stack frame was
allocated.

5 MMRDY R/W 0 Memory Management Fault Ready

When set, MemManage is enabled and priority permitted setting the
MemManage handler to the pending state when the floating-point stack
frame was allocated.
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Bit/Field Name Type Reset Description

4 HFRDY R/W 0 Hard Fault Ready
When set, priority permitted setting the HardFault handler to the pending
state when the floating-point stack frame was allocated.

3 THREAD R/W 0 Thread Mode
When set, mode was Thread Mode when the floating-point stack frame
was allocated.

2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 USER R/W 0 User Privilege Level
When set, privilege level was user when the floating-point stack frame
was allocated.

0 LSPACT R/W 0 Lazy State Preservation Active
When set, Lazy State preservation is active. Floating-point stack frame
has been allocated but saving state to it has been deferred.
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Register 93: Floating-Point Context Address (FPCA), offset 0xF38

The FPCA register holds the location of the unpopulated floating-point register space allocated on

an exception stack frame.

Floating-Point Context Address (FPCA)
Base 0xE000.E000

Type
Reset

Type
Reset

Offset OxF38
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 ) 1 ) 1 1
ADDRESS
1
RIW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
ADDRESS reserved
1
RIW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RO RO RO
- - - - - - - - - - - - - 0 0 0
Bit/Field Name Type Reset Description
31:3 ADDRESS R/W - Address
The location of the unpopulated floating-point register space allocated
on an exception stack frame.
2:0 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be

preserved across a read-modify-write operation.
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Register 94: Floating-Point Default Status Control (FPDSC), offset 0xF3C
The FPDSC register holds the default values for the Floating-Point Status Control (FPSC) register.

Floating-Point Default Status Control (FPDSC)
Base 0xE000.E000

Offset 0xF3C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I I I 1 I
reserved AHP DN Fz RMODE reserved
1
Type RO RO RO RO RO R/W RIW R/W RIW RIW RO RO RO RO RO RO
Reset 0 0 0 0 0 - - - - - 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:27 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
26 AHP R/W - AHP Bit Default
This bit holds the default value for the AHP bit in the FPSC register.
25 DN R/W - DN Bit Default
This bit holds the default value for the DN bit in the FPSC register.
24 Fz R/W - FZ Bit Default
This bit holds the default value for the FZ bit in the FPSC register.
23:22 RMODE R/W - RMODE Bit Default
This bit holds the default value for the RMODE bit field in the FPSC
register.
Value Description
0x0 Round to Nearest (RN) mode
0x1  Round towards Plus Infinity (RP) mode
0x2 Round towards Minus Infinity (RM) mode
0x3 Round towards Zero (RZ) mode
21:0 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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4 JTAG Interface

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a Test Access Port and
Boundary Scan Architecture for digital integrated circuits and provides a standardized serial interface
for controlling the associated test logic. The TAP, Instruction Register (IR), and Data Registers (DR)
can be used to test the interconnections of assembled printed circuit boards and obtain manufacturing
information on the components. The JTAG Port also provides a means of accessing and controlling
design-for-test features such as 1/0O pin observation and control, scan testing, and debugging.

The JTAG port is comprised of four pins: TCK, TMS, TDI, and TDO. Data is transmitted serially into
the controller on TDI and out of the controller on TDO. The interpretation of this data is dependent
on the current state of the TAP controller. For detailed information on the operation of the JTAG
port and TAP controller, please refer to the IEEE Standard 1149.1-Test Access Port and
Boundary-Scan Architecture.

The TM4C123AE6PM JTAG controller works with the ARM JTAG controller built into the Cortex-M4F
core by multiplexing the TDO outputs from both JTAG controllers. ARM JTAG instructions select the
ARM TDO output while JTAG instructions select the TDO output. The multiplexer is controlled by the
JTAG controller, which has comprehensive programming for the ARM, Tiva™ C Series
microcontroller, and unimplemented JTAG instructions.

The TM4C123AE6PM JTAG module has the following features:
m |EEE 1149.1-1990 compatible Test Access Port (TAP) controller
m Four-bit Instruction Register (IR) chain for storing JTAG instructions
m |EEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, and EXTEST
m  ARM additional instructions: APACC, DPACC and ABORT
m Integrated ARM Serial Wire Debug (SWD)
— Serial Wire JTAG Debug Port (SWJ-DP)
— Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

— Data Watchpoint and Trace (DWT) unit for implementing watchpoints, trigger resources, and
system profiling

— Instrumentation Trace Macrocell (ITM) for support of printf style debugging
— Embedded Trace Macrocell (ETM) for instruction trace capture
— Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer

See the ARM® Debug Interface V5 Architecture Specification for more information on the ARM
JTAG controller.
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4.1 Block Diagram

Figure 4-1. JTAG Module Block Diagram
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4.2 Signal Description

The following table lists the external signals of the JTAG/SWD controller and describes the function
of each. The JTAG/SWD controller signals are alternate functions for some GPIO signals, however
note that the reset state of the pins is for the JTAG/SWD function. The JTAG/SWD controller signals
are under commit protection and require a special process to be configured as GPIOs, see “Commit
Control” on page 597. The column in the table below titled "Pin Mux/Pin Assignment" lists the GPIO
pin placement for the JTAG/SWD controller signals. The AFSEL bit in the GPIO Alternate Function
Select (GPIOAFSEL) register (page 611) is set to choose the JTAG/SWD function. The number in
parentheses is the encoding that must be programmed into the PMCn field in the GPIO Port Control
(GPIOPCTL) register (page 628) to assign the JTAG/SWD controller signals to the specified GPIO
port pin. For more information on configuring GPIOs, see “General-Purpose Input/Outputs

(GPIOs)” on page 590.

Table 4-1. JTAG_SWD_SWO Signals (64LQFP)

\L Cortex-M4F

Pin Name Pin Number (Pin Mux/Pin| Pin Type |Buffer Type® |Description
Assignment

SWCLK 52 PCO (1) I TTL JTAG/SWD CLK.

SWDIO 51 PC1 (1) 110 TTL JTAG TMS and SWDIO.
SWO 49 PC3 (1) o TTL JTAG TDO and SWO.
TCK 52 PCO (1) | TTL JTAG/SWD CLK.
TDI 50 PC2 (1) I TTL JTAG TDI.
TDO 49 PC3 (1) o TTL JTAG TDO and SWO.
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Table 4-1. JTAG_SWD_SWO Signals (64LQFP) (continued)

Pin Name Pin Number [Pin Mux/Pin| Pin Type Buffer Typea Description
Assignment
51 PC1 (1) | TTL JTAG TMS and SWDIO.

a. The TTL designation indicates the pin has TTL-compatible voltage levels.

4.3

431

Functional Description

A high-level conceptual drawing of the JTAG module is shown in Figure 4-1 on page 190. The JTAG
module is composed of the Test Access Port (TAP) controller and serial shift chains with parallel
update registers. The TAP controller is a simple state machine controlled by the TCK and TMS inputs.
The current state of the TAP controller depends on the sequence of values captured on TMS at the
rising edge of TCK. The TAP controller determines when the serial shift chains capture new data,
shift data from TDI towards TDO, and update the parallel load registers. The current state of the
TAP controller also determines whether the Instruction Register (IR) chain or one of the Data Register
(DR) chains is being accessed.

The serial shift chains with parallel load registers are comprised of a single Instruction Register (IR)
chain and multiple Data Register (DR) chains. The current instruction loaded in the parallel load
register determines which DR chain is captured, shifted, or updated during the sequencing of the
TAP controller.

Some instructions, like EXTEST, operate on data currently in a DR chain and do not capture, shift,
or update any of the chains. Instructions that are not implemented decode to the BYPASS instruction
to ensure that the serial path between TD1 and TDO is always connected (see Table 4-3 on page 197
for a list of implemented instructions).

See “JTAG and Boundary Scan” on page 1187 for JTAG timing diagrams.

Note: Of all the possible reset sources, only Power-On reset (POR) and the assertion of the RST
input have any effect on the JTAG module. The pin configurations are reset by both the
RST input and POR, whereas the internal JTAG logic is only reset with POR. See “Reset

Sources” on page 202 for more information on reset.

JTAG Interface Pins

The JTAG interface consists of four standard pins: TCK, TMS, TDI, and TDO. These pins and their
associated state after a power-on reset or reset caused by the RST input are given in Table 4-2.
Detailed information on each pin follows.

Note: The following pins are configured as JTAG port pins out of reset. Refer to “General-Purpose
Input/Outputs (GPIOs)” on page 590 for information on how to reprogram the configuration

of these pins.

Table 4-2. JTAG Port Pins State after Power-On Reset or RST assertion

Texas Instruments-Production Data

Pin Name Data Direction Internal Pull-Up |Internal Pull-Down| Drive Strength Drive Value
TCK Input Enabled Disabled N/A N/A
T™MS Input Enabled Disabled N/A N/A
TDI Input Enabled Disabled N/A N/A
TDO Output Enabled Disabled 2-mA driver High-Z
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Test Clock Input (TCK)

The TCK pin is the clock for the JTAG module. This clock is provided so the test logic can operate
independently of any other system clocks and to ensure that multiple JTAG TAP controllers that
are daisy-chained together can synchronously communicate serial test data between components.
During normal operation, TCK is driven by a free-running clock with a nominal 50% duty cycle. When
necessary, TCK can be stopped at 0 or 1 for extended periods of time. While TCK is stopped at 0
or 1, the state of the TAP controller does not change and data in the JTAG Instruction and Data
Registers is not lost.

By default, the internal pull-up resistor on the TCK pin is enabled after reset, assuring that no clocking
occurs if the pin is not driven from an external source. The internal pull-up and pull-down resistors
can be turned off to save internal power as long as the TCK pin is constantly being driven by an
external source (see page 617 and page 619).

Test Mode Select (TMS)

The TMS pin selects the next state of the JTAG TAP controller. TMS is sampled on the rising edge
of TCK. Depending on the current TAP state and the sampled value of TMS, the next state may be
entered. Because the TMS pin is sampled on the rising edge of TCK, the IEEE Standard 1149.1
expects the value on TMS to change on the falling edge of TCK.

Holding TMS high for five consecutive TCK cycles drives the TAP controller state machine to the
Test-Logic-Reset state. When the TAP controller enters the Test-Logic-Reset state, the JTAG
module and associated registers are reset to their default values. This procedure should be performed
toinitialize the JTAG controller. The JTAG Test Access Port state machine can be seen in its entirety
in Figure 4-2 on page 193.

By default, the internal pull-up resistor on the TMS pin is enabled after reset. Changes to the pull-up
resistor settings on GPIO Port C should ensure that the internal pull-up resistor remains enabled
on PC1/TMS; otherwise JTAG communication could be lost (see page 617).

Test Data Input (TDI)

The TDI pin provides a stream of serial information to the IR chain and the DR chains. TD1 is
sampled on the rising edge of TCK and, depending on the current TAP state and the current
instruction, may present this data to the proper shift register chain. Because the TDI pin is sampled
on the rising edge of TCK, the IEEE Standard 1149.1 expects the value on TDI to change on the
falling edge of TCK.

By default, the internal pull-up resistor on the TD1 pin is enabled after reset. Changes to the pull-up
resistor settings on GPIO Port C should ensure that the internal pull-up resistor remains enabled
on PC2/TDI; otherwise JTAG communication could be lost (see page 617).

Test Data Output (TDO)

The TDO pin provides an output stream of serial information from the IR chain or the DR chains.
The value of TDO depends on the current TAP state, the current instruction, and the data in the
chain being accessed. In order to save power when the JTAG port is not being used, the TDO pin
is placed in an inactive drive state when not actively shifting out data. Because TDO can be connected
to the TD1 of another controller in a daisy-chain configuration, the IEEE Standard 1149.1 expects
the value on TDO to change on the falling edge of TCK.

By default, the internal pull-up resistor on the TDO pin is enabled after reset, assuring that the pin
remains at a constant logic level when the JTAG port is not being used. The internal pull-up and
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pull-down resistors can be turned off to save internal power if a High-Z output value is acceptable
during certain TAP controller states (see page 617 and page 619).

JTAG TAP Controller

The JTAG TAP controller state machine is shown in Figure 4-2. The TAP controller state machine
is reset to the Test-Logic-Reset state on the assertion of a Power-On-Reset (POR). In order to reset
the JTAG module after the microcontroller has been powered on, the TMS input must be held HIGH
for five TCK clock cycles, resetting the TAP controller and all associated JTAG chains. Asserting
the correct sequence on the TMS pin allows the JTAG module to shift in new instructions, shift in
data, oridle during extended testing sequences. For detailed information on the function of the TAP
controller and the operations that occur in each state, please refer to IEEE Standard 1149.1.

Figure 4-2. Test Access Port State Machine

Test Logic Reset

Run Test Idle T

0 \

Select IR Scan
0

] Capture IR

0

> Shift IR
1 0

Update DR

1 0

Shift Registers

The Shift Registers consist of a serial shift register chain and a parallel load register. The serial shift
register chain samples specific information during the TAP controller’'s CAPTURE states and allows
this information to be shifted out on TDO during the TAP controller’s SHIFT states. While the sampled
data is being shifted out of the chain on TDO, new data is being shifted into the serial shift register
on TDI. This new data is stored in the parallel load register during the TAP controller’'s UPDATE
states. Each of the shift registers is discussed in detail in “Register Descriptions” on page 197.
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4.3.41

4.3.4.2

4.3.4.3

Operational Considerations

Certain operational parameters must be considered when using the JTAG module. Because the

JTAG pins can be programmed to be GPIOs, board configuration and reset conditions on these

pins must be considered. In addition, because the JTAG module has integrated ARM Serial Wire
Debug, the method for switching between these two operational modes is described below.

GPIO Functionality

When the microcontroller is reset with either a POR or RST, the JTAG/SWD port pins default to their
JTAG/SWD configurations. The default configuration includes enabling digital functionality (DEN[3:0]
setin the Port C GPIO Digital Enable (GPIODEN) register), enabling the pull-up resistors (PUE[3:0]
set in the Port C GPIO Pull-Up Select (GPIOPUR) register), disabling the pull-down resistors

(PDE[3:0] cleared in the Port C GPIO Pull-Down Select (GPIOPDR) register) and enabling the
alternate hardware function (AFSEL[3:0] set in the Port C GPIO Alternate Function Select

(GPIOAFSEL) register) on the JTAG/SWD pins. See page 611, page 617, page 619, and page 622.

It is possible for software to configure these pins as GPIOs after reset by clearing AFSEL[3:0] in
the Port C GPIOAFSEL register. If the user does not require the JTAG/SWD port for debugging or
board-level testing, this provides four more GPIOs for use in the design.

Caution — It is possible to create a software sequence that prevents the debugger from connecting to
the TM4C123AE6PM microcontroller. If the program code loaded into flash immediately changes the
JTAG pins to their GPIO functionality, the debugger may not have enough time to connect and halt
the controller before the JTAG pin functionality switches. As a result, the debugger may be locked out
of the part. This issue can be avoided with a software routine that restores JTAG functionality based
on an external or software trigger. In the case that the software routine is not implemented and the
device is locked out of the part, this issue can be solved by using the TM4C123AE6PM Flash Programmer
"Unlock" feature. Please refer to LMFLASHPROGRAMMER on the TI web for more information.

The GPIO commit control registers provide a layer of protection against accidental programming of
critical hardware peripherals. Protection is provided for the GPIO pins that can be used as the four
JTAG/SWD pins (PC[3:0])and the NMI pin (PD7 and PFO). Writes to protected bits of the GPIO
Alternate Function Select (GPIOAFSEL) register (see page 611), GPIO Pull Up Select (GPIOPUR)
register (see page 617), GPIO Pull-Down Select (GPIOPDR) register (see page 619), and GPIO
Digital Enable (GPIODEN) register (see page 622) are not committed to storage unless the GPIO
Lock (GPIOLOCK) register (see page 624) has been unlocked and the appropriate bits of the GPIO
Commit (GPIOCR) register (see page 625) have been set.

Communication with JTAG/SWD

Because the debug clock and the system clock can be running at different frequencies, care must
be taken to maintain reliable communication with the JTAG/SWD interface. In the Capture-DR state,
the result of the previous transaction, if any, is returned, together with a 3-bit ACK response. Software
should check the ACK response to see if the previous operation has completed before initiating a
new transaction. Alternatively, if the system clock is at least 8 times faster than the debug clock
(TCK or SWCLK), the previous operation has enough time to complete and the ACK bits do not have
to be checked.

Recovering a "Locked" Microcontroller

Note: Performing the sequence below restores the non-volatile registers discussed in “Non-Volatile
Register Programming” on page 475 to their factory default values. The mass erase of the
Flash memory caused by the sequence below occurs prior to the non-volatile registers
being restored.
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In addition, the EEPROM is erased and its wear-leveling counters are returned to factory
default values when performing the sequence below.

If software configures any of the JTAG/SWD pins as GPIO and loses the ability to communicate
with the debugger, there is a debug port unlock sequence that can be used to recover the
microcontroller. Performing a total of ten JTAG-to-SWD and SWD-to-JTAG switch sequences while
holding the microcontroller in reset mass erases the Flash memory. The debug port unlock sequence
is:

1. Assert and hold the RST signal.
2. Apply power to the device.

3. Perform steps 1 and 2 of the JTAG-to-SWD switch sequence on the section called “JTAG-to-SWD
Switching” on page 196.

4. Perform steps 1 and 2 of the SWD-to-JTAG switch sequence on the section called “SWD-to-JTAG
Switching” on page 196.

5. Perform steps 1 and 2 of the JTAG-to-SWD switch sequence.
6. Perform steps 1 and 2 of the SWD-to-JTAG switch sequence.
7. Perform steps 1 and 2 of the JTAG-to-SWD switch sequence.
8. Perform steps 1 and 2 of the SWD-to-JTAG switch sequence.
9. Perform steps 1 and 2 of the JTAG-to-SWD switch sequence.
10. Perform steps 1 and 2 of the SWD-to-JTAG switch sequence.
11. Perform steps 1 and 2 of the JTAG-to-SWD switch sequence.
12. Perform steps 1 and 2 of the SWD-to-JTAG switch sequence.
13. Release the RST signal.

14. Wait 400 ms.

15. Power-cycle the microcontroller.

ARM Serial Wire Debug (SWD)

In order to seamlessly integrate the ARM Serial Wire Debug (SWD) functionality, a serial-wire
debugger must be able to connect to the Cortex-M4F core without having to perform, or have any
knowledge of, JTAG cycles. This integration is accomplished with a SWD preamble that is issued
before the SWD session begins.

The switching preamble used to enable the SWD interface of the SWJ-DP module starts with the
TAP controller in the Test-Logic-Reset state. From here, the preamble sequences the TAP controller
through the following states: Run Test Idle, Select DR, Select IR, Test Logic Reset, Test Logic
Reset, Run Test Idle, Run Test Idle, Select DR, Select IR, Test Logic Reset, Test Logic Reset, Run
Test Idle, Run Test Idle, Select DR, Select IR, and Test Logic Reset states.

Stepping through this sequence of the TAP state machine enables the SWD interface and disables
the JTAG interface. For more information on this operation and the SWD interface, see the ARM®
Debug Interface V5 Architecture Specification.
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Because this sequence is a valid series of JTAG operations that could be issued, the ARM JTAG
TAP controller is not fully compliant to the IEEE Standard 1149.1. This instance is the only one
where the ARM JTAG TAP controller does not meet full compliance with the specification. Due to
the low probability of this sequence occurring during normal operation of the TAP controller, it should
not affect normal performance of the JTAG interface.

JTAG-to-SWD Switching

To switch the operating mode of the Debug Access Port (DAP) from JTAG to SWD mode, the
external debug hardware must send the switching preamble to the microcontroller. The 16-bit
TMS/SWDIO command for switching to SWD mode is defined as b1110.0111.1001.1110, transmitted
LSB first. This command can also be represented as OXE79E when transmitted LSB first. The
complete switch sequence should consist of the following transactions on the TCK/SWCLK and
TMS/SWD10 signals:

1. Send at least 50 TCK/SWCLK cycles with TMS/SWD10 High to ensure that both JTAG and SWD
are in their reset states.

2. Send the 16-bit JTAG-to-SWD switch command, OXE79E, on TMS/SWD10.

3. Send atleast 50 TCK/SWCLK cycles with TMS/SWD 10 High to ensure that if SWJ-DP was already
in SWD mode before sending the switch sequence, the SWD goes into the line reset state.

To verify that the Debug Access Port (DAP) has switched to the Serial Wire Debug (SWD) operating
mode, perform a SWD READID operation. The ID value can be compared against the device’s
known ID to verify the switch.

SWD-to-JTAG Switching

To switch the operating mode of the Debug Access Port (DAP) from SWD to JTAG mode, the
external debug hardware must send a switch command to the microcontroller. The 16-bit TMS/SWD 10
command for switching to JTAG mode is defined as b1110.0111.0011.1100, transmitted LSB first.
This command can also be represented as OXxE73C when transmitted LSB first. The complete switch
sequence should consist of the following transactions on the TCK/SWCLK and TMS/SWD 10 signals:

1. Send at least 50 TCK/SWCLK cycles with TMS/SWD10 High to ensure that both JTAG and SWD
are in their reset states.

2. Send the 16-bit SWD-to-JTAG switch command, OxE73C, on TMS/SWDIO.

3. Send atleast 50 TCK/SWCLK cycles with TMS/SWD 10 High to ensure that if SWJ-DP was already
in JTAG mode before sending the switch sequence, the JTAG goes into the Test Logic Reset
state.

To verify that the Debug Access Port (DAP) has switched to the JTAG operating mode, set the
JTAG Instruction Register (IR) to the IDCODE instruction and shift out the Data Register (DR). The
DR value can be compared against the device’s known IDCODE to verify the switch.

Initialization and Configuration

After a Power-On-Reset or an external reset (RST), the JTAG pins are automatically configured for
JTAG communication. No user-defined initialization or configuration is needed. However, if the user
application changes these pins to their GPIO function, they must be configured back to their JTAG
functionality before JTAG communication can be restored. To return the pins to their JTAG functions,
enable the four JTAG pins (PC[3:0]) for their alternate function using the GPIOAFSEL register.
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In addition to enabling the alternate functions, any other changes to the GPIO pad configurations
on the four JTAG pins (PC[3:0]) should be returned to their default settings.

Register Descriptions

The registers in the JTAG TAP Controller or Shift Register chains are not memory mapped and are
not accessible through the on-chip Advanced Peripheral Bus (APB). Instead, the registers within
the JTAG controller are all accessed serially through the TAP Controller. These registers include
the Instruction Register and the six Data Registers.

Instruction Register (IR)

The JTAG TAP Instruction Register (IR) is a four-bit serial scan chain connected between the JTAG
TDI and TDO pins with a parallel load register. When the TAP Controller is placed in the correct
states, bits can be shifted into the IR. Once these bits have been shifted into the chain and updated,
they are interpreted as the current instruction. The decode of the IR bits is shown in Table 4-3. A
detailed explanation of each instruction, along with its associated Data Register, follows.

Table 4-3. JTAG Instruction Register Commands

IR[3:0] Instruction Description

0x0 EXTEST Drives the values preloaded into the Boundary Scan Chain by the
SAMPLE/PRELOAD instruction onto the pads.

0x2 SAMPLE / PRELOAD | Captures the current I/O values and shifts the sampled values out of the
Boundary Scan Chain while new preload data is shifted in.

0x8 ABORT Shifts data into the ARM Debug Port Abort Register.
O0xA DPACC Shifts data into and out of the ARM DP Access Register.
0xB APACC Shifts data into and out of the ARM AC Access Register.

OxE IDCODE Loads manufacturing information defined by the IEEE Standard 1149.1 into
the IDCODE chain and shifts it out.

OxF BYPASS Connects TDI to TDO through a single Shift Register chain.

All Others Reserved Defaults to the BYPASS instruction to ensure that TD1 is always connected
to TDO.

EXTEST Instruction

The EXTEST instruction is not associated with its own Data Register chain. Instead, the EXTEST
instruction uses the data that has been preloaded into the Boundary Scan Data Register using the
SAMPLE/PRELOAD instruction. When the EXTEST instruction is present in the Instruction Register,
the preloaded data in the Boundary Scan Data Register associated with the outputs and output
enables are used to drive the GPIO pads rather than the signals coming from the core. With tests
that drive known values out of the controller, this instruction can be used to verify connectivity. While
the EXTEST instruction is present in the Instruction Register, the Boundary Scan Data Register can
be accessed to sample and shift out the current data and load new data into the Boundary Scan
Data Register.

SAMPLE/PRELOAD Instruction

The SAMPLE/PRELOAD instruction connects the Boundary Scan Data Register chain between

TDI and TDO. This instruction samples the current state of the pad pins for observation and preloads
new test data. Each GPIO pad has an associated input, output, and output enable signal. When the
TAP controller enters the Capture DR state during this instruction, the input, output, and output-enable
signals to each of the GPIO pads are captured. These samples are serially shifted out on TDO while
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the TAP controller is in the Shift DR state and can be used for observation or comparison in various
tests.

While these samples of the inputs, outputs, and output enables are being shifted out of the Boundary
Scan Data Register, new data is being shifted into the Boundary Scan Data Register from TDI.
Once the new data has been shifted into the Boundary Scan Data Register, the data is saved in the
parallel load registers when the TAP controller enters the Update DR state. This update of the
parallel load register preloads data into the Boundary Scan Data Register that is associated with
each input, output, and output enable. This preloaded data can be used with the EXTEST instruction
to drive data into or out of the controller. See “Boundary Scan Data Register” on page 199 for more
information.

ABORT Instruction

The ABORT instruction connects the associated ABORT Data Register chain between TDI and
TDO. This instruction provides read and write access to the ABORT Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this Data Register clears various error bits or initiates
a DAP abort of a previous request. See the “ABORT Data Register” on page 200 for more information.

DPACC Instruction

The DPACC instruction connects the associated DPACC Data Register chain between TDI and
TDO. This instruction provides read and write access to the DPACC Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this register and reading the data output from this
register allows read and write access to the ARM debug and status registers. See “DPACC Data
Register” on page 200 for more information.

APACC Instruction

The APACC instruction connects the associated APACC Data Register chain between TD1 and
TDO. This instruction provides read and write access to the APACC Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this register and reading the data output from this
register allows read and write access to internal components and buses through the Debug Port.
See “APACC Data Register” on page 200 for more information.

IDCODE Instruction

The IDCODE instruction connects the associated IDCODE Data Register chain between TDI and
TDO. This instruction provides information on the manufacturer, part number, and version of the
ARM core. This information can be used by testing equipment and debuggers to automatically
configure input and output data streams. IDCODE is the default instruction loaded into the JTAG
Instruction Register when a Power-On-Reset (POR) is asserted, or the Test-Logic-Reset state is
entered. See “IDCODE Data Register” on page 199 for more information.

BYPASS Instruction

The BYPASS instruction connects the associated BYPASS Data Register chain between TD1 and
TDO. This instruction is used to create a minimum length serial path between the TD1 and TDO ports.
The BYPASS Data Register is a single-bit shift register. This instruction improves test efficiency by
allowing components that are not needed for a specific test to be bypassed in the JTAG scan chain
by loading them with the BYPASS instruction. See “BYPASS Data Register” on page 199 for more
information.
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45.2

4.5.21

45.2.2

4.5.2.3

Data Registers

The JTAG module contains six Data Registers. These serial Data Register chains include: IDCODE,
BYPASS, Boundary Scan, APACC, DPACC, and ABORT and are discussed in the following sections.

IDCODE Data Register

The format for the 32-bit IDCODE Data Register defined by the IEEE Standard 1149.1 is shown in
Figure 4-3. The standard requires that every JTAG-compliant microcontroller implement either the
IDCODE instruction or the BYPASS instruction as the default instruction. The LSB of the IDCODE
Data Register is defined to be a 1 to distinguish it from the BYPASS instruction, which has an LSB
of 0. This definition allows auto-configuration test tools to determine which instruction is the default
instruction.

The major uses of the JTAG port are for manufacturer testing of component assembly and program
development and debug. To facilitate the use of auto-configuration debug tools, the IDCODE
instruction outputs a value of 0x4BA0.0477. This value allows the debuggers to automatically
configure themselves to work correctly with the Cortex-M4F during debug.

Figure 4-3. IDCODE Register Format

31 28 27 12 1 10

i} Version Part Number Manufacturer ID 1%

BYPASS Data Register

The format for the 1-bit BYPASS Data Register defined by the IEEE Standard 1149.1 is shown in
Figure 4-4. The standard requires that every JTAG-compliant microcontroller implement either the
BYPASS instruction or the IDCODE instruction as the default instruction. The LSB of the BYPASS
Data Register is defined to be a 0 to distinguish it from the IDCODE instruction, which has an LSB
of 1. This definition allows auto-configuration test tools to determine which instruction is the default
instruction.

Figure 4-4. BYPASS Register Format
0

—TDI~>|§|~TDO->-

Boundary Scan Data Register

The format of the Boundary Scan Data Register is shown in Figure 4-5. Each GPIO pin, starting
with a GPIO pin next to the JTAG port pins, is included in the Boundary Scan Data Register. Each
GPIO pin has three associated digital signals that are included in the chain. These signals are input,
output, and output enable, and are arranged in that order as shown in the figure.

When the Boundary Scan Data Register is accessed with the SAMPLE/PRELOAD instruction, the
input, output, and output enable from each digital pad are sampled and then shifted out of the chain
to be verified. The sampling of these values occurs on the rising edge of TCK in the Capture DR
state of the TAP controller. While the sampled data is being shifted out of the Boundary Scan chain
in the Shift DR state of the TAP controller, new data can be preloaded into the chain for use with
the EXTEST instruction. The EXTEST instruction forces data out of the controller.
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Figure 4-5. Boundary Scan Register Format

TDI o 0o | o O | TDO
v E N v E
T T
%/—/

%/—/
1 GPIO m" GPIO (m+1)" GPIO GPIO n"
4524  APACC Data Register
The format for the 35-bit APACC Data Register defined by ARM is described in the ARM® Debug
Interface V5 Architecture Specification.
4.5.2.5 DPACC Data Register
The format for the 35-bit DPACC Data Register defined by ARM is described in the ARM® Debug
Interface V5 Architecture Specification.
4.5.2.6 ABORT Data Register
The format for the 35-bit ABORT Data Register defined by ARM is described in the ARM® Debug
Interface V5 Architecture Specification.
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5.1

System Control

System control configures the overall operation of the device and provides information about the
device. Configurable features include reset control, NMI operation, power control, clock control, and
low-power modes.

Signal Description

The following table lists the external signals of the System Control module and describes the function
of each. The NMI signal is the alternate function for two GPI1O signals and functions as a GPIO after
reset. PD7 and PFO are under commit protection and require a special process to be configured as
any alternate function or to subsequently return to the GPIO function, see “Commit

Control” on page 597. The column in the table below titled "Pin Mux/Pin Assignment" lists the GPIO
pin placement for the NMI signal. The AFSEL bit in the GPIO Alternate Function Select
(GPIOAFSEL) register (page 611) should be set to choose the NMI function. The number in
parentheses is the encoding that must be programmed into the PMCn field in the GPIO Port Control
(GPIOPCTL) register (page 628) to assign the NMI signal to the specified GPIO port pin. For more
information on configuring GPIOs, see “General-Purpose Input/Outputs (GPIOs)” on page 590. The
remaining signals (with the word "fixed" in the Pin Mux/Pin Assignment column) have a fixed pin
assignment and function.

Table 5-1. System Control & Clocks Signals (64LQFP)

Pin Name Pin Number [Pin Mux/Pin| Pin Type Buffer Typea Description
Assignment
10 PD7 (8) | TTL Non-maskable interrupt.
28 PFO (8)
0sco 40 fixed Analog Main oscillator crystal input or an external clock
reference input.
0sC1 41 fixed (0] Analog Main oscillator crystal output. Leave unconnected
when using a single-ended clock source.
38 fixed | TTL System reset input.

a. The TTL designation indicates the pin has TTL-compatible voltage levels.

5.2 Functional Description
The System Control module provides the following capabilities:
m Device identification, see “Device Identification” on page 201
m Local control, such as reset (see “Reset Control” on page 202), power (see “Power
Control” on page 207) and clock control (see “Clock Control” on page 208)
m System control (Run, Sleep, and Deep-Sleep modes), see “System Control” on page 214
5.21 Device Identification
Several read-only registers provide software with information on the microcontroller, such as version,
part number, memory sizes, and peripherals present on the device. The Device ldentification 0
(DID0) (page 225) and Device Identification 1 (DID1) (page 227) registers provide details about the
device's version, package, temperature range, and so on. The Peripheral Present registers starting
at System Control offset 0x300, such as the Watchdog Timer Peripheral Present (PPWD) register,
provide information on how many of each type of module are included on the device. Finally,
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information about the capabilities of the on-chip peripherals are provided at offset 0xFCO in each
peripheral's register space in the Peripheral Properties registers, such as the GPTM Peripheral
Properties (GPTMPP) register. Previous devices used the Device Capabilities (DC0-DC9) registers
for information about the peripherals and their capabilities. These registers are present on this device
for backward software capability, but provide no information about peripherals that were not available
on older devices.

5.2.2 Reset Control
This section discusses aspects of hardware functions during reset as well as system software
requirements following the reset sequence.
5.2.21 Reset Sources
The TM4C123AE6PM microcontroller has six sources of reset:
1. Power-on reset (POR) (see page 203).
2. External reset input pin (RST) assertion (see page 203).
3. A brown-out detection that can be caused by any of the following events: (see page 205).
m Vppunder BORO. The trigger value is the highest Vp voltage level for BORO.
m Vpp under BOR1. The trigger value is the highest Vp voltage level for BOR1.
4. Software-initiated reset (with the software reset registers) (see page 206).
5. A watchdog timer reset condition violation (see page 206).
6. MOSC failure (see page 207).
Table 5-2 provides a summary of results of the various reset operations.
Table 5-2. Reset Sources
Reset Source Core Reset? JTAG Reset? On-Chip Peripherals Reset?
Power-On Reset Yes Yes Yes
RST Yes Pin Config Only Yes
Brown-Out Reset Yes Pin Config Only Yes
Software System Request Yes Pin Config Only Yes
Reset using the SYSRESREQ
bit in the APINT register.
Software System Request Yes Pin Config Only No
Reset using the VECTRESET
bit in the APINT register.
Software Peripheral Reset No Pin Config Only Yes®
Watchdog Reset Yes Pin Config Only Yes
MOSC Failure Reset Yes Pin Config Only Yes
a. Programmable on a module-by-module basis using the Software Reset Control Registers.
After a reset, the Reset Cause (RESC) register is set with the reset cause. The bits in this register
are sticky and maintain their state across multiple reset sequences, except when an internal POR
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is the cause, in which case, all the bits in the RESC register are cleared except for the POR indicator.
A bit in the RESC register can be cleared by writing a 0.

At any reset that resets the core, the user has the opportunity to direct the core to execute the ROM
Boot Loader or the application in Flash memory by using any GPIO signal as configured in the Boot
Configuration (BOOTCFG) register.

At reset, the following sequence is performed:
1. The BOOTCFG register is read. If the EN bit is clear, the ROM Boot Loader is executed.

2. In the ROM Boot Loader, the status of the specified GPIO pin is compared with the specified
polarity. If the status matches the specified polarity, the ROM is mapped to address 0x0000.0000
and execution continues out of the ROM Boot Loader.

3. fthen EN bit is set or the status doesn't match the specified polarity, the data at address
0x0000.0004 is read, and if the data at this address is OxFFFF.FFFF, the ROM is mapped to
address 0x0000.0000 and execution continues out of the ROM Boot Loader.

4. Ifthere is data at address 0x0000.0004 that is not OXFFFF.FFFF, the stack pointer (SP) is loaded
from Flash memory at address 0x0000.0000 and the program counter (PC) is loaded from
address 0x0000.0004. The user application begins executing.

For example, if the BOOTCFG register is written and committed with the value of 0x0000.3C01,
then PB7 is examined at reset to determine if the ROM Boot Loader should be executed. If PB7 is
Low, the core unconditionally begins executing the ROM boot loader. If PB7 is High, then the
application in Flash memory is executed if the reset vector at location 0x0000.0004 is not
OxFFFF.FFFF. Otherwise, the ROM boot loader is executed.

5.2.2.2 Power-On Reset (POR)
Note: The JTAG controller can only be reset by the power-on reset.

The internal Power-On Reset (POR) circuit monitors the power supply voltage (Vpp) and generates
a reset signal to all of the internal logic including JTAG when the power supply ramp reaches a
threshold value (V\pp pok)- The microcontroller must be operating within the specified operating
parameters when the on-chip power-on reset pulse is complete (see “Power and

Brown-Out” on page 1189). For applications that require the use of an external reset signal to hold
the microcontroller in reset longer than the internal POR, the RST input may be used as discussed
in “External RST Pin” on page 203.

The Power-On Reset sequence is as follows:
1. The microcontroller waits for internal POR to go inactive.

2. Theinternal resetis released and the core loads from memory the initial stack pointer, the initial
program counter, and the first instruction designated by the program counter, and then begins
execution.

The internal POR is only active on the initial power-up of the microcontroller. The Power-On Reset
timing is shown in “Power and Brown-Out” on page 1189.

5.2.2.3 External RST Pin

Note: It is recommended that the trace for the RST signal must be kept as short as possible. Be
sure to place any components connected to the RST signal as close to the microcontroller
as possible.
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If the application only uses the internal POR circuit, the RST input must be connected to the power
supply (Vpp) through an optional pull-up resistor (0 to 100K Q) as shown in Figure 5-1 on page 204.
The RST input has filtering which requires a minimum pulse width in order for the reset pulse to be
recognized, see Table 22-11 on page 1194.

Figure 5-1. Basic RST Configuration
VDD

Tiva™

Microcontroller
Rpy

RST

Rpy = 0 to 100 kQ

The external reset pin (RST) resets the microcontroller including the core and all the on-chip
peripherals. The external reset sequence is as follows:

1. The external reset pin (RST) is asserted for the duration specified by T,y and then de-asserted
(see “Reset” on page 1194).

2. Theinternal resetis released and the core loads from memory the initial stack pointer, the initial
program counter, and the first instruction designated by the program counter, and then begins
execution.

To improve noise immunity and/or to delay reset at power up, the RST input may be connected to
an RC network as shown in Figure 5-2 on page 204.

Figure 5-2. External Circuitry to Extend Power-On Reset
VDD

Tiva™
Microcontroller
Rpy

RST

T

Rpy = 1 kQ to 100 kQ
C;=1nFto 10 pF

If the application requires the use of an external reset switch, Figure 5-3 on page 205 shows the
proper circuitry to use.
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Figure 5-3. Reset Circuit Controlled by Switch
VDD
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Typical Rpy = 10 kQ
Typical Rg =470 Q
C,=10nF

The Rp and C; components define the power-on delay.

The external reset timing is shown in Figure 22-11 on page 1195.

5.2.2.4 Brown-Out Reset (BOR)

The microcontroller provides a brown-out detection circuit that triggers if any of the following occur:

m Vpp under BORO. The external Vpp supply voltage is below the specified Vpp BORO value. The
trigger value is the highest Vpp voltage level for BORO.

m Vpp under BOR1. The external Vpp supply voltage is below the specified Vpp BOR1 value. The
trigger value is the highest Vpp voltage level for BOR1.

The application can identify that a BOR event caused a reset by reading the Reset Cause (RESC)
register. When a brown-out condition is detected, the default condition is to generate a reset. The

BOR events can also be programmed to generate an interrupt by clearing the BORO bit or BOR1 bit
in the Power-On and Brown-Out Reset Control (PBORCTL) register.

The brown-out reset sequence is as follows:

1. When Vpp drops below Vgor,TH, @n internal BOR condition is set. Please refer to “Power and
Brown-Out” on page 1189 for VgoraH Value.

2. If the BOR condition exists, an internal reset is asserted.

3. The internal reset is released and the microcontroller fetches and loads the initial stack pointer,
the initial program counter, the first instruction designated by the program counter, and begins
execution.

The result of a brown-out reset is equivalent to that of an assertion of the external RST input, and
the reset is held active until the proper Vpp level is restored. The RESC register can be examined
in the reset interrupt handler to determine if a Brown-Out condition was the cause of the reset, thus
allowing software to determine what actions are required to recover.

The internal Brown-Out Reset timing is shown in “Power and Brown-Out” on page 1189.

April 10, 2013 205
Texas Instruments-Production Data



System Control

5.2.2.5

5.2.2.6

Software Reset
Software can reset a specific peripheral or generate a reset to the entire microcontroller.

Peripherals can be individually reset by software via peripheral-specific reset registers available
beginning at System Control offset 0x500 (for example the Watchdog Timer Software Reset
(SRWD) register). If the bit position corresponding to a peripheral is set and subsequently cleared,
the peripheral is reset.

The entire microcontroller, including the core, can be reset by software by setting the SYSRESREQ
bit in the Application Interrupt and Reset Control (APINT) register. The software-initiated system
reset sequence is as follows:

1. A software microcontroller reset is initiated by setting the SYSRESREQ bit.
2. Aninternal reset is asserted.

3. Theinternal reset is deasserted and the microcontroller loads from memory the initial stack
pointer, the initial program counter, and the first instruction designated by the program counter,
and then begins execution.

The core only can be reset by software by setting the VECTRESET bit in the APINT register. The
software-initiated core reset sequence is as follows:

1. A core reset is initiated by setting the VECTRESET bit.
2. Aninternal reset is asserted.

3. The internal reset is deasserted and the microcontroller loads from memory the initial stack
pointer, the initial program counter, and the first instruction designated by the program counter,
and then begins execution.

The software-initiated system reset timing is shown in Figure 22-12 on page 1195.

Watchdog Timer Reset

The Watchdog Timer module's function is to prevent system hangs. The TM4C123AE6PM
microcontroller has two Watchdog Timer modules in case one watchdog clock source fails. One
watchdog is run off the system clock and the other is run off the Precision Internal Oscillator (PIOSC).
Each module operates in the same manner except that because the PIOSC watchdog timer module
is in a different clock domain, register accesses must have a time delay between them. The watchdog
timer can be configured to generate an interrupt or a non-maskable interrupt to the microcontroller
on its first time-out and to generate a reset on its second time-out.

After the watchdog's first time-out event, the 32-bit watchdog counter is reloaded with the value of
the Watchdog Timer Load (WDTLOAD) register and resumes counting down from that value. If
the timer counts down to zero again before the first time-out interrupt is cleared, and the reset signal
has been enabled, the watchdog timer asserts its reset signal to the microcontroller. The watchdog
timer reset sequence is as follows:

1. The watchdog timer times out for the second time without being serviced.
2. Aninternal reset is asserted.

3. Theinternal reset is released and the microcontroller loads from memory the initial stack pointer,
the initial program counter, and the first instruction designated by the program counter, and
then begins execution.
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5.2.3

5.2.3.1

5.2.3.2

524

For more information on the Watchdog Timer module, see “Watchdog Timers” on page 714.

The watchdog reset timing is shown in Figure 22-13 on page 1195.

Non-Maskable Interrupt

The microcontroller has four sources of non-maskable interrupt (NMI):
m The assertion of the NMI signal
m A main oscillator verification error

m The NMISET bit in the Interrupt Control and State (INTCTRL) register in the Cortex "-M4F (see
page 149).

m The Watchdog module time-out interrupt when the INTTYPE bit in the Watchdog Control
(WDTCTL) register is set (see page 720).

Software must check the cause of the interrupt in order to distinguish among the sources.

NMI Pin

The NMI signal is an alternate function for either GPIO port pin PD7 or PFO. The alternate function
must be enabled in the GPIO for the signal to be used as an interrupt, as described in
“General-Purpose Input/Outputs (GPIOs)” on page 590. Note that enabling the NMI alternate function
requires the use of the GPIO lock and commit function just like the GPIO port pins associated with
JTAG/SWD functionality, see page 625. The active sense of the NMI signal is High; asserting the
enabled NMI signal above V| initiates the NMI interrupt sequence.

Main Oscillator Verification Failure

The TM4C123AE6PM microcontroller provides a main oscillator verification circuit that generates
an error condition if the oscillator is running too fast or too slow. If the main oscillator verification
circuit is enabled and a failure occurs, either a power-on reset is generated and control is transferred
to the NMI handler, or an interrupt is generated. The MOSCIM bit in the MOSCCTL register determines
which action occurs. In either case, the system clock source is automatically switched to the PIOSC.
If a MOSC failure reset occurs, the NMI handler is used to address the main oscillator verification
failure because the necessary code can be removed from the general reset handler, speeding up
reset processing. The detection circuit is enabled by setting the CVAL bit in the Main Oscillator
Control (MOSCCTL) register. The main oscillator verification error is indicated in the main oscillator
fail status (MOSCFALL) bit in the Reset Cause (RESC) register. The main oscillator verification circuit
action is described in more detail in “Main Oscillator Verification Circuit” on page 214.

Power Control

The TM4C123AE6PM microcontroller provides an integrated LDO regulator that is used to provide
power to the majority of the microcontroller's internal logic. Figure 5-4 shows the power architecture.

An external LDO may not be used.

Note: VDDA must be supplied with a voltage that meets the specification in Table 22-5 on page 1184,
or the microcontroller does not function properly. VDDA is the supply for all of the analog
circuitry on the device, including the clock circuitry.
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5.2.5

5.2.5.1

Figure 5-4. Power Architecture

VDDC GND
. Internal .
. Logic and PLL :
VDDC GND
J.
ANZ LDO Voltage
Regulator
+3.3V
——
VDD GND
: /0 Buffers :
VDD GND
: Analog Circuits :
VDDA GNDA
N

Clock Control

System control determines the control of clocks in this part.

Fundamental Clock Sources

There are multiple clock sources for use in the microcontroller:

m Precision Internal Oscillator (PIOSC). The precision internal oscillator is an on-chip clock
source that is the clock source the microcontroller uses during and following POR. It does not
require the use of any external components and provides a clock that is 16 MHz £1% at room
temperature and +3% across temperature. The PIOSC allows for a reduced system cost in
applications that require an accurate clock source. If the main oscillator is required, software
must enable the main oscillator following reset and allow the main oscillator to stabilize before
changing the clock reference. Regardless of whether or not the PIOSC is the source for the
system clock, the PIOSC can be configured to be the source for the ADC clock as well as the
baud clock for the UART and SSI, see “System Control” on page 214.

m Main Oscillator (MOSC). The main oscillator provides a frequency-accurate clock source by
one of two means: an external single-ended clock source is connected to the OSCO input pin, or
an external crystal is connected across the OSCO input and OSC1 output pins. If the PLL is being
used, the crystal value must be one of the supported frequencies between 5 MHz to 25 MHz

208
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(inclusive). If the PLL is not being used, the crystal may be any one of the supported frequencies
between 4 MHz to 25 MHz. The single-ended clock source range is as specified in Table
22-13 on page 1197. The supported crystals are listed in the XTAL bit field in the RCC register
(see page 239).

m Low-Frequency Internal Oscillator (LFIOSC). The low-frequency internal oscillator is intended
for use during Deep-Sleep power-saving modes. The frequency can have wide variations; refer
to “Low-Frequency Internal Oscillator (LFIOSC) Specifications” on page 1198 for more details. This
power-savings mode benefits from reduced internal switching and also allows the MOSC to be
powered down. In addition, the PIOSC can be powered down while in Deep-Sleep mode.

The internal system clock (SysCIk), is derived from any of the above sources plus two others: the
output of the main internal PLL and the precision internal oscillator divided by four (4 MHz £ 1%).
The frequency of the PLL clock reference must be in the range of 5 MHz to 25 MHz (inclusive).
Table 5-3 on page 209 shows how the various clock sources can be used in a system.

Table 5-3. Clock Source Options

Clock Source Drive PLL? Used as SysClk?

Precision Internal Oscillator Yes BYPASS =0, OSCSRC |Yes BYPASS =1, OSCSRC = 0x1
=0x1

Precision Internal Oscillator divide by |No - Yes BYPASS = 1, OSCSRC = 0x2

4 (4 MHz £ 1%)

Main Oscillator Yes BYPASS =0, OSCSRC |Yes BYPASS =1, OSCSRC = 0x0
=0x0

Low-Frequency Internal Oscillator No - Yes BYPASS = 1, OSCSRC = 0x3

(LFIOSC)

5.2.5.2 Clock Configuration

The Run-Mode Clock Configuration (RCC) and Run-Mode Clock Configuration 2 (RCC2)
registers provide control for the system clock. The RCC2 register is provided to extend fields that
offer additional encodings over the RCC register. When used, the RCC2 register field values are
used by the logic over the corresponding field in the RCC register. In particular, RCC2 provides for
a larger assortment of clock configuration options. These registers control the following clock
functionality:

m Source of clocks in sleep and deep-sleep modes

m System clock derived from PLL or other clock source
m Enabling/disabling of oscillators and PLL

m Clock divisors

m Crystal input selection

Important: Write the RCC register prior to writing the RCC2 register. If a subsequent write to the
RCC register is required, include another register access after writing the RCC register
and before writing the RCC2 register.

When transitioning the system clock configuration to use the MOSC as the fundamental
clock source, the MOSCD1 S bit must be set prior to reselecting the MOSC or an undefined
system clock configuration can sporadically occur.
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The configuration of the system clock must not be changed while an EEPROM operation
is in process. Software must wait until the WORKING bit in the EEPROM Done Status
(EEDONE) register is clear before making any changes to the system clock.

Figure 5-5 shows the logic for the main clock tree. The peripheral blocks are driven by the system
clock signal and can be individually enabled/disabled. The ADC clock signal can be selected from
the PIOSC, the system clock if the PLL is disabled, or the PLL output divided down to 16 MHz if the
PLL is enabled. The PWM clock signal is a synchronous divide of the system clock to provide the

PWM circuit with more range (set with PWMDIV in RCC).

Note: If the ADC module is not using the PIOSC as the clock source, the system clock must be
at least 16 MHz.

Figure 5-5. Main Clock Tree

PWMDW 2
STAL? PWM Clock
[ XTAL® |
PWRDN b
csf
MOSCDIS 2
X}<H PLL BYPASS P9
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Note: a. Control provided by RCC register bit/field.

b. Control provided by RCC register bit/field or RCC2 register bit/field, if overridden with RCC2 register bit
USERCC2.

c. Control provided by RCC2 register bit/field.

d. Also may be controlled by DSLPCLKCFG when in deep sleep mode.

e. Control provided by RCC register SYSDI1V field, RCC2 register SYSD1V2 field if overridden with USERCC2
bit, or [SYSD1V2,SYSDIV2LSB] if both USERCC2 and D1V400 bits are set.

f.  Control provided by UARTCC, SSICC, and ADCCC register field.
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Communication Clock Sources

In addition to the main clock tree described above, the UART, and SSI modules all have a Clock
Control register in the peripheral's register map at offset 0OxFC8 that can be used to select the clock
source for the module's baud clock. Users can choose between the system clock, which is the
default source for the baud clock, and the PIOSC. Note that there may be special considerations
when using the PIOSC as the baud clock. For more information, see the Clock Control register
description in the chapter describing the operation of the module.

Using the SYSDIV and SYSDIV2 Fields

In the RCC register, the SYSDIV field specifies which divisor is used to generate the system clock
from either the PLL output or the oscillator source (depending on how the BYPASS bit in this register
is configured). When using the PLL, the VCO frequency of 400 MHz is predivided by 2 before the
divisor is applied. Table 5-4 shows how the SYSDIV encoding affects the system clock frequency,
depending on whether the PLL is used (BYPASS=0) or another clock source is used (BYPASS=1).
The divisor is equivalent to the SYSDIV encoding plus 1. For a list of possible clock sources, see
Table 5-3 on page 209.

Table 5-4. Possible System Clock Frequencies Using the SYSDIV Field

SYSDI V Divisor |Frequency (BYPASS=0)|Frequency (BYPASS=1) TivaWare™ Parameter®
0x0 Al reserved Clock source frequency/1 SYSCTL_SYSDIV_1
0x1 2 reserved Clock source frequency/2 SYSCTL_SYSDIV_2
0x2 13 66.67 MHz Clock source frequency/3 SYSCTL_SYSDIV_3
0x3 14 50 MHz Clock source frequency/4 SYSCTL_SYSDIV_4
0x4 /5 40 MHz Clock source frequency/5 SYSCTL_SYSDIV_5
0x5 /6 33.33 MHz Clock source frequency/6 SYSCTL_SYSDIV_6
0x6 17 28.57 MHz Clock source frequency/7 SYSCTL_SYSDIV_7
0x7 /8 25 MHz Clock source frequency/8 SYSCTL_SYSDIV_8
0x8 /9 22.22 MHz Clock source frequency/9 SYSCTL_SYSDIV_9
0x9 /10 20 MHz Clock source frequency/10 SYSCTL_SYSDIV_10
O0xA M1 18.18 MHz Clock source frequency/11 SYSCTL_SYSDIV_11
0xB 12 16.67 MHz Clock source frequency/12 SYSCTL_SYSDIV_12
0xC 13 15.38 MHz Clock source frequency/13 SYSCTL_SYSDIV_13
0xD 14 14.29 MHz Clock source frequency/14 SYSCTL_SYSDIV_14
OxE /15 13.33 MHz Clock source frequency/15 SYSCTL_SYSDIV_15
OxF /16 12.5 MHz (default) Clock source frequency/16 SYSCTL_SYSDIV_16

a. This parameter is used in functions such as SysCtIClockSet() in the TivaWare Peripheral Driver Library.

The SYSDIV2 field in the RCC2 register is 2 bits wider than the SYSDIV field in the RCC register
so that additional larger divisors up to /64 are possible, allowing a lower system clock frequency for
improved Deep Sleep power consumption. When using the PLL, the VCO frequency of 400 MHz is
predivided by 2 before the divisor is applied. The divisor is equivalent to the SYSDIV2 encoding
plus 1. Table 5-5 shows how the SYSD1V2 encoding affects the system clock frequency, depending
on whether the PLL is used (BYPASS2=0) or another clock source is used (BYPASS2=1). For a list
of possible clock sources, see Table 5-3 on page 209.
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Table 5-5. Examples of Possible System Clock Frequencies Using the SYSDIV2 Field

SYSDI V2 Divisor |Frequency Frequency (BYPASS2=1) TivaWare Parameter®
(BYPASS2=0)
0x00 " reserved Clock source frequency/1 SYSCTL_SYSDIV_1
0x01 2 reserved Clock source frequency/2 SYSCTL_SYSDIV_2
0x02 13 66.67 MHz Clock source frequency/3 SYSCTL_SYSDIV_3
0x03 14 50 MHz Clock source frequency/4 SYSCTL_SYSDIV_4
0x04 /5 40 MHz Clock source frequency/5 SYSCTL_SYSDIV_5
0x09 /10 20 MHz Clock source frequency/10 SYSCTL_SYSDIV_10
0x3F /64 3.125 MHz Clock source frequency/64 SYSCTL_SYSDIV_64

a. This parameter is used in functions such as SysCtIClockSet() in the TivaWare Peripheral Driver Library.

To allow for additional frequency choices when using the PLL, the DIV400 bit is provided along
with the SYSDIV2LSB bit. When the D1V400 bit is set, bit 22 becomes the LSB for SYSDIV2. In
this situation, the divisor is equivalent to the (SYSD1V2 encoding with SYSD1V2LSB appended) plus
one. Table 5-6 shows the frequency choices when DI1V400 is set. When the DI1V400 bit is clear,

5.2.5.3

SYSDIV2LSB is ignored, and the system clock frequency is determined as shown in Table

5-5 on page 212.

Table 5-6. Examples of Possible System Clock Frequencies with DIV400=1

SYSDI V2 SYSDI V2L SB Divisor Frequency (BYPASSZ=0)a TivaWare Parameter’
0x00 reserved 2 reserved -
0 /3 reserved -
0x01
1 14 reserved -
O0x02 0 /5 80 MHz SYSCTL_SYSDIV_2 5
X
1 /6 66.67 MHz SYSCTL_SYSDIV_3
0 17 reserved -
0x03
1 /8 50 MHz SYSCTL_SYSDIV_4
Ox04 0 /9 44 .44 MHz SYSCTL_SYSDIV_4_ 5
X
1 /10 40 MHz SYSCTL_SYSDIV_5
Ox3F 0 127 3.15 MHz SYSCTL_SYSDIV_63_5
X
1 /128 3.125 MHz SYSCTL_SYSDIV_64

a. Note that DIV400 and SYSDIV2LSB are only valid when BYPASS2=0.
b. This parameter is used in functions such as SysCtIClockSet() in the TivaWare Peripheral Driver Library.

Precision Internal Oscillator Operation (PIOSC)

The microcontroller powers up with the PIOSC running. If another clock source is desired, the PIOSC
must remain enabled as it is used for internal functions. The PIOSC can only be disabled during
Deep-Sleep mode. It can be powered down by setting the PIOSCPD bit in the DSLPCLKCFG register.

The PIOSC generates a 16-MHz clock with a +1% accuracy at room temperatures. Across the
extended temperature range, the accuracy is +3%. At the factory, the PIOSC is set to 16 MHz at
room temperature, however, the frequency can be trimmed for other voltage or temperature conditions
using software in one of two ways:
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m Default calibration: clear the UTEN bit and set the UPDATE bit in the Precision Internal Oscillator
Calibration (PIOSCCAL) register.

m User-defined calibration: The user can program the UT value to adjust the PIOSC frequency. As
the UT value increases, the generated period increases. To commit a new UT value, first set the
UTEN bit, then program the UT field, and then set the UPDATE bit. The adjustment finishes within
a few clock periods and is glitch free.

5.2.5.4  Crystal Configuration for the Main Oscillator (MOSC)
The main oscillator supports the use of a select number of crystals from 4 to 25 MHz.

The XTAL bit in the RCC register (see page 239) describes the available crystal choices and default
programming values.

Software configures the RCC register XTAL field with the crystal number. If the PLL is used in the
design, the XTAL field value is internally translated to the PLL settings.

5.25.5 Main PLL Frequency Configuration

The main PLL is disabled by default during power-on reset and is enabled later by software if
required. Software specifies the output divisor to set the system clock frequency and enables the
main PLL to drive the output. The PLL operates at 400 MHz, but is divided by two prior to the
application of the output divisor, unless the DI1V400 bit in the RCC2 register is set.

To configure the PIOSC to be the clock source for the main PLL, program the OSCRC2 field in the
Run-Mode Clock Configuration 2 (RCC2) register to be 0x1.

If the main oscillator provides the clock reference to the main PLL, the translation provided by
hardware and used to program the PLL is available for software in the PLL Frequency n
(PLLFREQN) registers (see page 255). The internal translation provides a translation within £ 1% of
the targeted PLL VCO frequency. Table 22-14 on page 1197 shows the actual PLL frequency and
error for a given crystal choice.

The Crystal Value field (XTAL) in the Run-Mode Clock Configuration (RCC) register (see page 239)
describes the available crystal choices and default programming of the PLLFREQn registers. Any
time the XTAL field changes, the new settings are translated and the internal PLL settings are
updated.

5.2.5.6 PLL Modes
m Normal: The PLL multiplies the input clock reference and drives the output.
m Power-Down: Most of the PLL internal circuitry is disabled and the PLL does not drive the output.
The modes are programmed using the RCC/RCC2 register fields (see page 239 and page 246).

5.2.5.7 PLL Operation

If a PLL configuration is changed, the PLL output frequency is unstable until it reconverges (relocks)
to the new setting. The time between the configuration change and relock is Trgapy (see Table
22-13 on page 1197). During the relock time, the affected PLL is not usable as a clock reference.
Software can poll the LOCK bit in the PLL Status (PLLSTAT) register to determine when the PLL
has locked.

The PLL is changed by one of the following:

m Change to the XTAL value in the RCC register—writes of the same value do not cause a relock.
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5.2.5.8

5.2.6

m Change in the PLL from Power-Down to Normal mode.

A counter clocked by the system clock is used to measure the Tgreapy requirement. The down
counter is set to 0x200 if the PLL is powering up. If the M or N values in the PLLFREQn registers
are changed, the counter is set to 0xCO. Hardware is provided to keep the PLL from being used as
a system clock until the Tggapy condition is met after one of the two changes above. It is the user's
responsibility to have a stable clock source (like the main oscillator) before the RCC/RCC2 register
is switched to use the PLL.

If the main PLL is enabled and the system clock is switched to use the PLL in one step, the system
control hardware continues to clock the microcontroller from the oscillator selected by the RCC/RCC2
register until the main PLL is stable (Trgapy time met), after which it changes to the PLL. Software
can use many methods to ensure that the system is clocked from the main PLL, including periodically
polling the PLLLRIS bit in the Raw Interrupt Status (RIS) register, and enabling the PLL Lock
interrupt.

Main Oscillator Verification Circuit

The clock control includes circuitry to ensure that the main oscillator is running at the appropriate
frequency. The circuit monitors the main oscillator frequency and signals if the frequency is outside
of the allowable band of attached crystals.

The detection circuit is enabled using the CVAL bit in the Main Oscillator Control (MOSCCTL)
register. If this circuit is enabled and detects an error, and if the MOSCIM bit in the MOSCCTL register
is clear, then the following sequence is performed by the hardware:

1. The MOSCFAILL bit in the Reset Cause (RESC) register is set.

2. The system clock is switched from the main oscillator to the PIOSC.

3. Aninternal power-on reset is initiated.

4. Resetis de-asserted and the processor is directed to the NMI handler during the reset sequence.

if the MOSCIM bit in the MOSCCTL register is set, then the following sequence is performed by the
hardware:

1. The system clock is switched from the main oscillator to the PIOSC.

2. The MOFRIS bit in the RIS register is set to indicate a MOSC failure.

System Control

For power-savings purposes, the peripheral-specific RCGCx, SCGCx, and DCGCx registers (for
example, RCGCWD) control the clock gating logic for that peripheral or block in the system while
the microcontroller is in Run, Sleep, and Deep-Sleep mode, respectively. These registers are located
in the System Control register map starting at offsets 0x600, 0x700, and 0x800, respectively. There
must be a delay of 3 system clocks after a peripheral module clock is enabled in the RCGC register
before any module registers are accessed.

Important: To support legacy software, the RCGCn, SCGCn, and DCGCn registers are available
at offsets 0x100 - 0x128. A write to any of these legacy registers also writes the
corresponding bit in the peripheral-specific RCGCx, SCGCx, and DCGCx registers.
Software must use the peripheral-specific registers to support modules that are not
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present in the legacy registers. It is recommended that new software use the new
registers and not rely on legacy operation.

If software uses a peripheral-specific register to write a legacy peripheral (such as
TIMERQO), the write causes proper operation, but the value of that bit is not reflected in
the legacy register. Any bits that are changed by writing to a legacy register can be
read back correctly with a read of the legacy register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

There are three levels of operation for the microcontroller defined as:
= Run mode

m Sleep mode

m Deep-Sleep mode

The following sections describe the different modes in detail.

Caution — If the Cortex-M4F Debug Access Port (DAP) has been enabled, and the device wakes from
alow power sleep or deep-sleep mode, the core may start executing code before all clocks to peripherals
have been restored to their Run mode configuration. The DAP is usually enabled by software tools
accessing the JTAG or SWD interface when debugging or flash programming. If this condition occurs,
a Hard Fault is triggered when software accesses a peripheral with an invalid clock.

A software delay loop can be used at the beginning of the interrupt routine that is used to wake up a
system from a WFI (Wait For Interrupt) instruction. This stalls the execution of any code that accesses
a peripheral register that might cause a fault. This loop can be removed for production software as the
DAP is most likely not enabled during normal execution.

Because the DAP is disabled by default (power on reset), the user can also power cycle the device. The
DAP is not enabled unless it is enabled through the JTAG or SWD interface.

5.2.6.1 Run Mode

In Run mode, the microcontroller actively executes code. Run mode provides normal operation of
the processor and all of the peripherals that are currently enabled by the the peripheral-specific
RCGC registers. The system clock can be any of the available clock sources including the PLL.

5.2.6.2 Sleep Mode

In Sleep mode, the clock frequency of the active peripherals is unchanged, but the processor and
the memory subsystem are not clocked and therefore no longer execute code. Sleep mode is entered
by the Cortex-M4F core executing a WF1 (Wait for Interrupt) instruction. Any properly configured
interrupt event in the system brings the processor back into Run mode. See “Power
Management” on page 103 for more details.

Peripherals are clocked that are enabled in the peripheral-specific SCGC registers when auto-clock
gating is enabled (see the RCC register) or the the peripheral-specific RCGC registers when the
auto-clock gating is disabled. The system clock has the same source and frequency as that during
Run mode.
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5.2.6.3

Additional sleep modes are available that lower the power consumption of the SRAM and Flash
memory. However, the lower power consumption modes have slower sleep and wake-up times,
see “Dynamic Power Management” on page 217 for more information.

Important: Before executing the WF1 instruction, software must confirm that the EEPROM is not
busy by checking to see that the WORKING bit in the EEPROM Done Status (EEDONE)
register is clear.

Deep-Sleep Mode

In Deep-Sleep mode, the clock frequency of the active peripherals may change (depending on the
Run mode clock configuration) in addition to the processor clock being stopped. An interrupt returns
the microcontroller to Run mode from one of the sleep modes; the sleep modes are entered on
request from the code. Deep-Sleep mode is entered by first setting the SLEEPDEEP bit in the System
Control (SYSCTRL) register (see page 155) and then executing a WFI instruction. Any properly
configured interrupt event in the system brings the processor back into Run mode. See “Power
Management” on page 103 for more details.

The Cortex-M4F processor core and the memory subsystem are not clocked in Deep-Sleep mode.
Peripherals are clocked that are enabled in the the peripheral-specific DCGC registers when
auto-clock gating is enabled (see the RCC register) or the peripheral-specific RCGC registers when
auto-clock gating is disabled. The system clock source is specified in the DSLPCLKCFG register.
When the DSLPCLKCFG register is used, the internal oscillator source is powered up, if necessary,
and other clocks are powered down. If the PLL is running at the time of the WFI instruction, hardware
powers the PLL down and overrides the SYSD1V field of the active RCC/RCC2 register, to be
determined by the DSD1VOR I DE setting in the DSLPCLKCFG register, up to /16 or /64 respectively.
USB PLL is not powered down by execution of WFI instruction. When the Deep-Sleep exit event
occurs, hardware brings the system clock back to the source and frequency it had at the onset of
Deep-Sleep mode before enabling the clocks that had been stopped during the Deep-Sleep duration.
If the PIOSC is used as the PLL reference clock source, it may continue to provide the clock during
Deep-Sleep. See page 250.

Important: Before executing the WF1 instruction, software must confirm that the EEPROM is not
busy by checking to see that the WORKING bit in the EEPROM Done Status (EEDONE)
register is clear.

To provide the lowest possible Deep-Sleep power consumption as well the ability to wake the
processor from a peripheral without reconfiguring the peripheral for a change in clock, some of the
communications modules have a Clock Control register at offset 0OxFC8 in the module register space.
The CS field in the Clock Control register allows the user to select the PIOSC as the clock source
for the module's baud clock. When the microcontroller enters Deep-Sleep mode, the PIOSC becomes
the source for the module clock as well, which allows the transmit and receive FIFOs to continue
operation while the part is in Deep-Sleep. Figure 5-6 on page 217 shows how the clocks are selected.
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Figure 5-6. Module Clock Selection

[ Clock Control Register |
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Baud Clock
0
1
Module Clock
System Clock 0

Additional deep-sleep modes are available that lower the power consumption of the SRAM and
Flash memory. However, the lower power consumption modes have slower deep-sleep and wake-up
times, see “Dynamic Power Management” on page 217 for more information.

5.2.6.4 Dynamic Power Management

In addition to the Sleep and Deep-Sleep modes and the clock gating for the on-chip modules, there
are several additional power mode options that allow the LDO, Flash memory, and SRAM into

different levels of power savings while in Sleep or Deep-Sleep modes. Note that these features may
not be available on all devices; the System Properties (SYSPROP) register provides information
on whether a mode is supported on a given MCU. The following registers provides these capabilities:

m LDO Sleep Power Control (LDOSPCTL): controls the LDO value in Sleep mode
m LDO Deep-Sleep Power Control (LDODPCTL): controls the LDO value in Deep-Sleep mode

m LDO Sleep Power Calibration (LDOSPCAL): provides factory recommendations for the LDO
value in Sleep mode

m LDO Deep-Sleep Power Calibration (LDODPCAL): provides factory recommendations for the
LDO value in Deep-Sleep mode

m Sleep Power Configuration (SLPPWRCFG): controls the power saving modes for Flash memory
and SRAM in Sleep mode

m Deep-Sleep Power Configuration (DSLPPWRCFG): controls the power saving modes for Flash
memory and SRAM in Deep-sleep mode

m Deep-Sleep Clock Configuration (DSLPCLKCFG): controls the clocking in Deep-sleep mode

m Sleep/Deep-Sleep Power Mode Status (SDPMST): provides status information on the various
power saving events

LDO Power Control

Note: While the device is connected through JTAG, the LDO control settings for Sleep or
Deep-Sleep are not available and will not be applied.
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The user can dynamically request to raise or lower the LDO voltage level to trade-off
power/performance using either the LDOSPCTL register (see page 262) or the LDODPCTL register
(see page 265). When lowering the LDO level, software must configure the system clock for the lower
LDO value in RCC/RCC2 for Sleep mode and in DSLPCLKCFG for Deep-Sleep mode before
requesting the LDO to lower.

The LDO Power Calibration registers, LDOSPCAL and LDODPCAL, provide suggested values for
the LDO in the various modes. If software requests an LDO value that is too low or too high, the
value is not accepted and an error is reported in the SDPMST register.

The table below shows the maximum system clock frequency and PIOSC frequency with respect
to the configured LDO voltage.

Operating Voltage (LDO) Maximum System Clock Frequency PIOSC
1.2 80 MHz 16 MHz
0.9 20 MHz 16 MHz

Flash Memory and SRAM Power Control

During Sleep or Deep-Sleep mode, Flash memory can be in either the default active mode or the
low power mode; SRAM can be in the default active mode, the standby mode, or the low power
mode. The active mode in each case provides the fastest times to sleep and wake up, but consumes
more power. The low power mode provides the lowest power consumption, but takes longer to sleep
and wake up.

The available options for SRAM include no power configuration, which operates in the same way
that legacy devices operate, Retention mode, and Retention mode with lower SRAM voltage. The
no power configuration mode provides the fastest sleep and wake-up times, but consumes the most
power while in Sleep or Deep-Sleep mode. The SRAM Retention mode with lower SRAM voltage
provides the lowest power consumption, but has the longest sleep and wake-up times. These modes
can be independently configured for Flash memory and SRAM using the SLPPWRCFG and
DSLPPWRCFG registers.

The following power saving options are available in Sleep and Deep-Sleep modes:

m The clocks can be gated according to the settings in the the peripheral-specific SCGC or DCGC
registers.

m In Deep-Sleep mode, the clock source can be changed and the PIOSC can be powered off (if
no active peripheral requires it) using the DSLPCLKCFG register. These options are not available
for Sleep mode.

m The LDO voltage can be changed using the LDOSPCTL or LDODPCTL register.
m The Flash memory can be put into low power mode.
m The SRAM can be put into standby or low power mode.

The SDPMST register provides results on the Dynamic Power Management command issued. It
also has some real time status that can be viewed by a debugger or the core if it is running. These
events do not trigger an interrupt and are meant to provide information to help tune software for
power management. The status register gets written at the beginning of every Dynamic Power
Management event request that provides error checking. There is no mechanism to clear the bits;
they are overwritten on the next event. The real time data is real time and there is no event to register
that information.
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5.3 Initialization and Configuration

The PLL is configured using direct register writes to the RCC/RCC2 register. If the RCC2 register
is being used, the USERCC2 bit must be set and the appropriate RCC2 bit/field is used. The steps
required to successfully change the PLL-based system clock are:

1.

4.

5.

Bypass the PLL and system clock divider by setting the BYPASS bit and clearing the USESYS
bit in the RCC register, thereby configuring the microcontroller to run off a "raw" clock source
and allowing for the new PLL configuration to be validated before switching the system clock
to the PLL.

Select the crystal value (XTAL) and oscillator source (OSCSRC), and clear the PWRDN bit in
RCC/RCC2. Setting the XTAL field automatically pulls valid PLL configuration data for the
appropriate crystal, and clearing the PWRDN bit powers and enables the PLL and its output.

Select the desired system divider (SYSDIV) in RCC/RCC2 and set the USESYS bitin RCC. The
SYSDIV field determines the system frequency for the microcontroller.

Wait for the PLL to lock by polling the PLLLRIS bit in the Raw Interrupt Status (RIS) register.

Enable use of the PLL by clearing the BYPASS bit in RCC/RCC2.

54 Register Map

Table 5-7 on page 219 lists the System Control registers, grouped by function. The offset listed is a
hexadecimal increment to the register's address, relative to the System Control base address of
0x400F.E000.

Note: Spaces in the System Control register space that are not used are reserved for future or

internal use. Software should not modify any reserved memory address.

Additional Flash and ROM registers defined in the System Control register space are
described in the “Internal Memory” on page 467.

Table 5-7. System Control Register Map

Offset Name Type Reset Description ;ZZ
System Control Registers
0x000 | DIDO RO - Device Identification 0 225
0x004 DID1 RO - Device Identification 1 227
0x030 | PBORCTL R/wW 0x0000.7FFF Brown-Out Reset Control 229
0x050 RIS RO 0x0000.0000 Raw Interrupt Status 230
0x054 IMC R/W 0x0000.0000 Interrupt Mask Control 232
0x058 MISC R/W1C 0x0000.0000 Masked Interrupt Status and Clear 234
0x05C | RESC R/W - Reset Cause 237
0x060 | RCC R/W 0x078E.3AD1 Run-Mode Clock Configuration 239
0x06C | GPIOHBCTL R/W 0x0000.7E00 GPIO High-Performance Bus Control 244
0x070 | RCC2 R/W 0x07C0.6810 Run-Mode Clock Configuration 2 246
April 10, 2013 219

Texas Instruments-Production Data



System Control

Table 5-7. System Control Register Map (continued)

Offset Name Type Reset Description ;ZZ
0x07C | MOSCCTL R/W 0x0000.0000 Main Oscillator Control 249
0x144 DSLPCLKCFG R/W 0x0780.0000 Deep Sleep Clock Configuration 250
0x14C | SYSPROP RO 0x0000.1D31 System Properties 252
0x150 | PIOSCCAL R/W 0x0000.0000 Precision Internal Oscillator Calibration 254
0x160 | PLLFREQO RO 0x0000.0032 PLL Frequency 0 255
0x164  PLLFREQ1 RO 0x0000.0001 PLL Frequency 1 256
0x168 | PLLSTAT RO 0x0000.0000 PLL Status 257
0x188 | SLPPWRCFG R/W 0x0000.0000 Sleep Power Configuration 258
0x18C  DSLPPWRCFG R/W 0x0000.0000 Deep-Sleep Power Configuration 260
0x1B4 | LDOSPCTL R/W 0x0000.0018 LDO Sleep Power Control 262
0x1B8 | LDOSPCAL RO 0x0000.1818 LDO Sleep Power Calibration 264
0x1BC | LDODPCTL R/W 0x0000.0012 LDO Deep-Sleep Power Control 265
0x1CO0 | LDODPCAL RO 0x0000.1212 LDO Deep-Sleep Power Calibration 267
0x1CC | SDPMST RO 0x0000.0000 Sleep / Deep-Sleep Power Mode Status 268
0x300 PPWD RO 0x0000.0003 Watchdog Timer Peripheral Present 271
0x304 PPTIMER RO 0x0000.003F 16/32-Bit General-Purpose Timer Peripheral Present 272
0x308 PPGPIO RO 0x0000.007F General-Purpose Input/Output Peripheral Present 274
0x30C | PPDMA RO 0x0000.0001 Micro Direct Memory Access Peripheral Present 277
0x314 PPHIB RO 0x0000.0000 Hibernation Peripheral Present 278
0x318 PPUART RO 0x0000.00FF gg\iﬁal Asynchronous Receiver/Transmitter Peripheral 279
0x31C | PPSSI RO 0x0000.000F Synchronous Serial Interface Peripheral Present 281
0x320 @ PPI2C RO 0x0000.003F Inter-Integrated Circuit Peripheral Present 283
0x328 PPUSB RO 0x0000.0000 Universal Serial Bus Peripheral Present 285
0x334 PPCAN RO 0x0000.0003 Controller Area Network Peripheral Present 286
0x338 | PPADC RO 0x0000.0003 Analog-to-Digital Converter Peripheral Present 287
0x33C | PPACMP RO 0x0000.0001 Analog Comparator Peripheral Present 288
0x340 PPPWM RO 0x0000.0003 Pulse Width Modulator Peripheral Present 289
0x344 | PPQEI RO 0x0000.0003 Quadrature Encoder Interface Peripheral Present 290
0x358 PPEEPROM RO 0x0000.0001 EEPROM Peripheral Present 291
0x35C  PPWTIMER RO 0x0000.003F 32/64-Bit Wide General-Purpose Timer Peripheral 292
Present
0x500 SRWD R/W 0x0000.0000 Watchdog Timer Software Reset 294
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Table 5-7. System Control Register Map (continued)

Offset Name Type Reset Description e
page
0x504 SRTIMER R/W 0x0000.0000 16/32-Bit General-Purpose Timer Software Reset 296
0x508 @ SRGPIO R/W 0x0000.0000 General-Purpose Input/Output Software Reset 298
0x50C | SRDMA R/W 0x0000.0000 Micro Direct Memory Access Software Reset 300
0x518  SRUART RIW 0x0000.0000 ggg;rsal Asynchronous Receiver/Transmitter Software 301
0x51C | SRSSI R/W 0x0000.0000 Synchronous Serial Interface Software Reset 303
0x520 SRI2C R/W 0x0000.0000 Inter-Integrated Circuit Software Reset 305
0x534 | SRCAN R/W 0x0000.0000 Controller Area Network Software Reset 307
0x538  SRADC R/W 0x0000.0000 Analog-to-Digital Converter Software Reset 309
0x53C  SRACMP R/W 0x0000.0000 Analog Comparator Software Reset 311
0x540  SRPWM R/W 0x0000.0000 Pulse Width Modulator Software Reset 312
0x544 | SRQEI R/W 0x0000.0000 Quadrature Encoder Interface Software Reset 314
0x558  SREEPROM R/W 0x0000.0000 EEPROM Software Reset 316
0x55C  SRWTIMER R/W 0x0000.0000 32/64-Bit Wide General-Purpose Timer Software Reset 317
0x600 = RCGCWD R/W 0x0000.0000 Watchdog Timer Run Mode Clock Gating Control 319
0x604  RCGCTIMER RIW 0x0000.0000 1C(Zr?t2rg|3lt General-Purpose Timer Run Mode Clock Gating 320
0x608 RCGCGPIO RIW 0x0000.0000 gsrr:tsi:ll-Purpose Input/Output Run Mode Clock Gating 322
0x60C  RCGCDMA RIW 0x0000.0000 Micro Direct Memory Access Run Mode Clock Gating 304
Control
0x618 RCGCUART RIW 0x0000.0000 Universal Asynchronous Receiver/Transmitter Run Mode 325
Clock Gating Control
0x61C  RCGCSSI RIW 0x0000.0000 Synchronous Serial Interface Run Mode Clock Gating 307
Control
0x620 RCGCI2C R/W 0x0000.0000 Inter-Integrated Circuit Run Mode Clock Gating Control 329
0x634  RCGCCAN R/W 0x0000.0000 Controller Area Network Run Mode Clock Gating Control 331
0x638 RCGCADC RIW 0x0000.0000 Analog-to-Digital Converter Run Mode Clock Gating 332
Control
0x63C  RCGCACMP R/W 0x0000.0000 Analog Comparator Run Mode Clock Gating Control 333
0x640 RCGCPWM R/W 0x0000.0000 Pulse Width Modulator Run Mode Clock Gating Control 334
0x644  RCGCQE! RIW 0x0000.0000 Quadrature Encoder Interface Run Mode Clock Gating 335
Control
0x658 | RCGCEEPROM R/wW 0x0000.0000 EEPROM Run Mode Clock Gating Control 336
0x65C  RCGCWTIMER RIW 0x0000.0000 32/§4-B|t Wide General-Purpose Timer Run Mode Clock 337
Gating Control
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Table 5-7. System Control Register Map (continued)

Offset Name Type Reset Description e
page

0x700 SCGCWD R/W 0x0000.0000 Watchdog Timer Sleep Mode Clock Gating Control 339

0x704 SCGCTIMER RIW 0x0000.0000 16/32-B|t General-Purpose Timer Sleep Mode Clock 340
Gating Control

0x708  SCGCGPIO RIW 0x0000.0000 gce):g(r)zil-Purpose Input/Output Sleep Mode Clock Gating 342

0x70C | SCGCDMA RIW 0x0000.0000 hcﬂé(:t?o?lred Memory Access Sleep Mode Clock Gating 344

0x718 | SCGCUART RIW 0x0000.0000 Universal Asynchronous Receiver/Transmitter Sleep 345
Mode Clock Gating Control

0x71C | SCGCSSI RIW 0x0000.0000 Synchronous Serial Interface Sleep Mode Clock Gating 347
Control

0x720 SCGCI2C R/W 0x0000.0000 Inter-Integrated Circuit Sleep Mode Clock Gating Control 349

0x734 SCGCCAN RIW 0x0000.0000 Controller Area Network Sleep Mode Clock Gating 351
Control

0x738  SCGCADC RIW 0x0000.0000 égilt?gl-to-mgltal Converter Sleep Mode Clock Gating 352

0x73C | SCGCACMP R/W 0x0000.0000 Analog Comparator Sleep Mode Clock Gating Control 353

0x740 SCGCPWM R/W 0x0000.0000 Pulse Width Modulator Sleep Mode Clock Gating Control 354

0x744 | SCGCQEI RIW 0x0000.0000 gcl;lstc:(rjlture Encoder Interface Sleep Mode Clock Gating 355

0x758 | SCGCEEPROM R/W 0x0000.0000 EEPROM Sleep Mode Clock Gating Control 356

0x75C  SCGCWTIMER RIW 0x0000.0000 32/@4-B|t Wide General-Purpose Timer Sleep Mode Clock 357
Gating Control

0x800 DCGCWD R/W 0x0000.0000 Watchdog Timer Deep-Sleep Mode Clock Gating Control 359

0x804 DCGCTIMER RIW 0x0000.0000 16/32-Bit QeneraI-Purpose Timer Deep-Sleep Mode 360
Clock Gating Control

0x808 DCGCGPIO RIW 0x0000.0000 GeqeraI-Purpose Input/Output Deep-Sleep Mode Clock 362
Gating Control

0x80C DCGCDMA RIW 0x0000.0000 Mlc!’o Direct Memory Access Deep-Sleep Mode Clock 364
Gating Control
Universal Asynchronous Receiver/Transmitter

0x818  DCGCUART R/wW 0x0000.0000 Deep-Sleep Mode Clock Gating Control 365

0x81C | DCGCSSI RIW 0x0000.0000 Syn.chronous Serial Interface Deep-Sleep Mode Clock 367
Gating Control

0x820  DCGCI2C RIW 0x0000.0000 Inter-Integrated Circuit Deep-Sleep Mode Clock Gating 369
Control

0x834 DCGCCAN RIW 0x0000.0000 Controller Area Network Deep-Sleep Mode Clock Gating 371
Control

0x838 DCGCADC RIW 0x0000.0000 Anglog-to-DlgltaI Converter Deep-Sleep Mode Clock 372
Gating Control
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Table 5-7. System Control Register Map (continued)

Offset Name Type Reset Description ;ZZ
0x83C  DCGCACMP RIW 0x0000.0000 égilt?gl Comparator Deep-Sleep Mode Clock Gating 373
0x840 DCGCPWM RIW 0x0000.0000 (P)l;l:tero\:Vidth Modulator Deep-Sleep Mode Clock Gating 374
0x844 DCGCQE! RIW 0x0000.0000 g::g;agjgﬁtir;coder Interface Deep-Sleep Mode Clock 375
0x858 DCGCEEPROM R/W 0x0000.0000 EEPROM Deep-Sleep Mode Clock Gating Control 376
0x85C  DCGCWTIMER RIW 0x0000.0000 (S:i/) ii'g;mgecii?rza"P“rpose Timer Deep-Sleep Mode -7
0xA00 | PRWD RO 0x0000.0000 Watchdog Timer Peripheral Ready 379
0xA04 | PRTIMER RO 0x0000.0000 16/32-Bit General-Purpose Timer Peripheral Ready 380
0xA08 | PRGPIO RO 0x0000.0000 General-Purpose Input/Output Peripheral Ready 382
0xAOC | PRDMA RO 0x0000.0000 Micro Direct Memory Access Peripheral Ready 384
0xA18 | PRUART RO 0x0000.0000 gzzlj;sal Asynchronous Receiver/Transmitter Peripheral 385
0xA1C | PRSSI RO 0x0000.0000 Synchronous Serial Interface Peripheral Ready 387
0xA20 | PRI2C RO 0x0000.0000 Inter-Integrated Circuit Peripheral Ready 389
0xA34 | PRCAN RO 0x0000.0000 Controller Area Network Peripheral Ready 391
0xA38 | PRADC RO 0x0000.0000 Analog-to-Digital Converter Peripheral Ready 392
0xA3C | PRACMP RO 0x0000.0000 Analog Comparator Peripheral Ready 393
0xA40 | PRPWM RO 0x0000.0000 Pulse Width Modulator Peripheral Ready 394
0xA44 | PRQEI RO 0x0000.0000 Quadrature Encoder Interface Peripheral Ready 395
0xA58 | PREEPROM RO 0x0000.0000 EEPROM Peripheral Ready 396
0xA5C | PRWTIMER RO 0x0000.0000 32/64-Bit Wide General-Purpose Timer Peripheral Ready 397
System Control Legacy Registers
0x008 DCO RO 0x007F.003F Device Capabilities 0 399
0x010  DC1 RO 0x1333.2FBF Device Capabilities 1 401
0x014 DC2 RO 0x030F.F337 Device Capabilities 2 404
0x018 DC3 RO OxBFFF.8FFF Device Capabilities 3 407
0x01C | DC4 RO 0x0004.FO7F Device Capabilities 4 411
0x020 DC5 RO 0x0730.00FF Device Capabilities 5 414
0x024  DC6 RO 0x0000.0000 Device Capabilities 6 416
0x028 DC7 RO OxFFFF.FFFF Device Capabilities 7 417
0x02C | DC8 RO OxOFFF.OFFF Device Capabilities 8 420
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Table 5-7. System Control Register Map (continued)

Offset Name Type Reset Description ;ZZ
0x040 | SRCRO RO 0x0000.0000 Software Reset Control 0 423
0x044  SRCR1 RO 0x0000.0000 Software Reset Control 1 425
0x048 | SRCR2 RO 0x0000.0000 Software Reset Control 2 428
0x100 RCGCO RO 0x0000.0040 Run Mode Clock Gating Control Register 0 430
0x104 | RCGC1 RO 0x0000.0000 Run Mode Clock Gating Control Register 1 434
0x108  RCGC2 RO 0x0000.0000 Run Mode Clock Gating Control Register 2 438
0x110 | SCGCO RO 0x0000.0040 Sleep Mode Clock Gating Control Register 0 440
0x114 SCGC1 RO 0x0000.0000 Sleep Mode Clock Gating Control Register 1 443
0x118 | SCGC2 RO 0x0000.0000 Sleep Mode Clock Gating Control Register 2 446
0x120 DCGCO RO 0x0000.0040 Deep Sleep Mode Clock Gating Control Register 0 448
0x124 DCGCH1 RO 0x0000.0000 Deep-Sleep Mode Clock Gating Control Register 1 451
0x128 | DCGC2 RO 0x0000.0000 Deep Sleep Mode Clock Gating Control Register 2 454
0x190 | DC9 RO OxO0FF.00FF Device Capabilities 9 456
0x1A0 | NVMSTAT RO 0x0000.0001 Non-Volatile Memory Information 458
5.5 System Control Register Descriptions

All addresses given are relative to the System Control base address of 0x400F.E000. Registers

provided for legacy software support only are listed in “System Control Legacy Register

Descriptions” on page 398.
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Register 1: Device ldentification 0 (DID0), offset 0x000

This register identifies the version of the microcontroller. Each microcontroller is uniquely identified
by the combined values of the CLASS field in the DIDO register and the PARTNO field in the DID1
register. The MAJOR and MINOR bit fields indicate the die revision number. Combined, the MAJOR
and MINOR bit fields indicate the part revision number.

MAJOR Bitfield Value MINOR Bitfield Value Die Revision Part Revision
0x0 0x0 A0 1
0x0 0x1 A1 2
0x0 0x2 A2 3
0x0 0x3 A3 4
0x1 0x0 BO 5
0x1 0x1 B1 6

Device Identification 0 (DIDO)

Base 0x400F.E000
Offset 0x000
Type RO, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 I 1 I
reserved VER reserved CLASS
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 1
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I I 1 I 1 I 1 I I I I I 1 I
MAJOR MINOR
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset - - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

30:28 VER RO 0x01 DIDO Version
This field defines the DIDO register format version. The version number
is numeric. The value of the VER field is encoded as follows (all other
encodings are reserved):

Value Description
0x1  Second version of the DIDO register format.

27:24 reserved RO 0x08 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field

23:16

15:8

7:0

Name

CLASS

MAJOR

MINOR

Type

RO

RO

RO

Reset

0x05

Description

Device Class

The CLASS field value identifies the internal design from which all mask
sets are generated for all microcontrollers in a particular product line.
The CLASS field value is changed for new product lines, for changes in
fab process (for example, a remap or shrink), or any case where the
MAJOR or MINOR fields require differentiation from prior microcontrollers.
The value of the CLASS field is encoded as follows (all other encodings
are reserved):

Value Description
0x05 Tiva™ TM4C123x microcontrollers

Major Die Revision

This field specifies the major revision number of the microcontroller.
The major revision reflects changes to base layers of the design. This
field is encoded as follows:

Value Description
0x0 Revision A (initial device)
0x1 Revision B (first base layer revision)

0x2 Revision C (second base layer revision)
and so on.

Minor Die Revision

This field specifies the minor revision number of the microcontroller.
The minor revision reflects changes to the metal layers of the design.
The MINOR field value is reset when the MAJOR field is changed. This
field is numeric and is encoded as follows:

Value Description
0x0 Initial device, or a major revision update.
0x1  First metal layer change.

0x2 Second metal layer change.

and so on.
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Register 2: Device ldentification 1 (DID1), offset 0x004

This register identifies the device family, part number, temperature range, pin count, and package
type. Each microcontroller is uniquely identified by the combined values of the CLASS field in the
DIDO register and the PARTNO field in the DID1 register.

Device Identification 1 (DID1)

Base 0x400F.E000
Offset 0x004
Type RO, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 1 I I I I 1 I 1 I
VER FAM PARTNO
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 0 0 0 0 - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 1 I 1 1 1
PINCOUNT reserved TEMP PKG ROHS QUAL
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset - - - 0 0 0 0 0 - - - - - 1 - -
Bit/Field Name Type Reset Description
31:28 VER RO 0x1 DID1 Version
This field defines the DID1 register format version. The version number
is numeric. The value of the VER field is encoded as follows (all other
encodings are reserved):
Value Description
0x0 Initial DID1 register format definition, indicating a Stellaris®
LM3Snnn device.
0x1  Second version of the DID1 register format.
27:24 FAM RO 0x0 Family
This field provides the family identification of the device within the product
portfolio. The value is encoded as follows (all other encodings are
reserved):
Value Description
0x0 Tiva™ C Series microcontrollers and legacy Stellaris
microcontrollers, that is, all devices with external part numbers
starting with TM4C, LM4F or LM38S.
23:16 PARTNO RO - Part Number

This field provides the part number of the device within the family. The
reset value shown indicates the TM4C123AE6PM microcontroller.
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Bit/Field Name Type Reset
15:13 PINCOUNT RO -
12:8 reserved RO 0
7:5 TEMP RO -
4:3 PKG RO -
2 ROHS RO 1
1:0 QUAL RO -

Description

Package Pin Count

This field specifies the number of pins on the device package. The value
is encoded as follows (all other encodings are reserved):

Value Description

0x0 reserved

0x1 reserved

0x2  100-pin package

0x3  64-pin package

0x4  144-pin package

0x5  157-pin package

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Temperature Range

This field specifies the temperature rating of the device. The value is
encoded as follows (all other encodings are reserved):

Value Description

0x0 Reserved

0x1  Industrial temperature range (-40°C to 85°C)

0x2 Extended temperature range (-40°C to 105°C)

Package Type

This field specifies the package type. The value is encoded as follows
(all other encodings are reserved):

Value Description

0x0 Reserved

0x1 LQFP package

0x2 BGA package

RoHS-Compliance

This bit specifies whether the device is RoHS-compliant. A 1 indicates
the part is RoHS-compliant.

Qualification Status

This field specifies the qualification status of the device. The value is
encoded as follows (all other encodings are reserved):

Value Description

0x0 Engineering Sample (unqualified)

0x1  Pilot Production (unqualified)

0x2  Fully Qualified
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Register 3: Brown-Out Reset Control (PBORCTL), offset 0x030

This register is responsible for controlling reset conditions after initial power-on reset.

Note: The BOR voltage values and center points are based on simulation only. These values are
yet to be characterized and are subject to change.

Brown-Out Reset Control (PBORCTL)

Base 0x400F.E000
Offset 0x030
Type R/W, reset 0x0000.7FFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved BORO BOR1 | reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

2 BORO R/W 1 VDD under BORO Event Action
The VDD BORO trip value is 3.02V +/- 90mv.

Value Description

0 A BORO event causes an interrupt to be generated in the
interrupt controller.

1 A BORO event causes a reset of the microcontroller.

1 BOR1 R/W 1 VDD under BOR1 Event Action

The VDD BOR1 trip value is 2.88V +/- 90mv.

Value Description

0 A BORT1 event causes an interrupt to be generated to the
interrupt controller.

1 A BORT1 event causes a reset of the microcontroller.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 4: Raw Interrupt Status (RIS), offset 0x050

This register indicates the status for system control raw interrupts. An interrupt is sent to the interrupt
controller if the corresponding bit in the Interrupt Mask Control (IMC) register is set. Writing a 1
to the corresponding bit in the Masked Interrupt Status and Clear (MISC) register clears an interrupt
status bit.

Raw Interrupt Status (RIS)

Base 0x400F.E000
Offset 0x050
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 )
reserved BORORIS|VDDARIS| reserved [Moscpupris| reserved | PLLLRIS reserved MOFRIS | reserved | BOR1RIS| reserved
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:12 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
11 BORORIS RO 0 VDD under BORO Raw Interrupt Status
Value Description
1 A VDD BORO condition is currently active.
0 A VDD BORGO condition is not currently active.
Note the BORO bit in the PBORCTL register must be cleared to cause
an interrupt due to a BORO Event.
This bit is cleared by writing a 1 to the BOROMI'S bit in the MISC register.
10 VDDARIS RO 0 VDDA Power OK Event Raw Interrupt Status
Value Description
1 VDDA is at an appropriate functional voltage.
0 VDDA power is not at its appropriate functional voltage.
This bit is cleared by writing a 1 to the VDDAMI S bit in the MISC register.
9 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description
8 MOSCPUPRIS RO 0 MOSC Power Up Raw Interrupt Status

Value Description

1 Sufficient time has passed for the MOSC to reach the expected
frequency. The value for this power-up time is indicated by

TMOSC_START'

0 Sufficient time has not passed for the MOSC to reach the
expected frequency.

This bit is cleared by writing a 1 to the MOSCPUPMIS bit in the MISC
register.

7 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6 PLLLRIS RO 0 PLL Lock Raw Interrupt Status

Value Description

1 The PLL timer has reached Treapy indicating that sufficient time
has passed for the PLL to lock.

0 The PLL timer has not reached Trgapy-
This bit is cleared by writing a 1 to the PLLLMI'S bit in the MISC register.

5:4 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

3 MOFRIS RO 0 Main Oscillator Failure Raw Interrupt Status

Value Description

1 The MOSCIM bit in the MOSCCTL register is set and the main
oscillator has failed.

0 The main oscillator has not failed.
This bit is cleared by writing a 1 to the MOFMI'S bit in the MISC register.

2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 BOR1RIS RO 0 VDD under BOR1 Raw Interrupt Status

Value Description
1 A VDDS BOR1 condition is currently active.
0 A VDDS BOR1 condition is not currently active.

Note the BOR1 bit in the PBORCTL register must be cleared to cause
an interrupt due to a BOR1 Event.

This bit is cleared by writing a 1 to the BOR1IMIS bit in the MISC register.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 5: Interrupt Mask Control (IMC), offset 0x054

This register contains the mask bits for system control raw interrupts. A raw interrupt, indicated by
a bit being set in the Raw Interrupt Status (RIS) register, is sent to the interrupt controller if the
corresponding bit in this register is set.

Interrupt Mask Control (IMC)

Base 0x400F.E000
Offset 0x054
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 ) 1 1 1 1 ) 1 ) 1 ) 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1
reserved BOROIM | VDDAIM | reserved |voscpupiM| reserved | PLLLIM reserved MOFIM | reserved | BOR1IM | reserved
Type RO RO RO RO RIW R/W RO R/W RO RIW RO RO R/W RO R/W RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:12 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

11 BOROIM R/W 0 VDD under BORO Interrupt Mask

Value Description

1 An interrupt is sent to the interrupt controller when the BORORIS
bit in the RIS register is set.

0 The BORORIS interrupt is suppressed and not sent to the
interrupt controller.

10 VDDAIM R/W 0 VDDA Power OK Interrupt Mask
Value Description

1 An interrupt is sent to the interrupt controller when the VDDARIS
bit in the RIS register is set.

0 The VDDARIS interrupt is suppressed and not sent to the
interrupt controller.

9 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

8 MOSCPUPIM R/W 0 MOSC Power Up Interrupt Mask
Value Description

1 An interrupt is sent to the interrupt controller when the
MOSCPUPRIS bit in the RIS register is set.
0 The MOSCPUPRISS interrupt is suppressed and not sent to the
interrupt controller.
232 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;gentical to LM4F211E5QR)

Bit/Field

7

5:4

Name

reserved

PLLLIM

reserved

MOFIM

reserved

BOR1IM

reserved

Type

RO

R/W

RO

R/wW

RO

R/W

RO

Reset

0x0

0

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

PLL Lock Interrupt Mask

Value Description

1 An interrupt is sent to the interrupt controller when the PLLLRIS
bit in the RIS register is set.

0 The PLLLRIS interrupt is suppressed and not sent to the
interrupt controller.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Main Oscillator Failure Interrupt Mask

Value Description

1 An interrupt is sent to the interrupt controller when the MOFRIS
bit in the RIS register is set.

0 The MOFRIS interrupt is suppressed and not sent to the interrupt
controller.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

VDD under BOR1 Interrupt Mask

Value Description

1 An interrupt is sent to the interrupt controller when the BOR1RIS
bit in the RIS register is set.

0 The BOR1RIS interrupt is suppressed and not sent to the
interrupt controller.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 6: Masked Interrupt Status and Clear (MISC), offset 0x058

On a read, this register gives the current masked status value of the corresponding interrupt in the
Raw Interrupt Status (RIS) register. All of the bits are R/IW1C, thus writing a 1 to a bit clears the
corresponding raw interrupt bit in the RIS register (see page 230).

Masked Interrupt Status and Clear (MISC)

Base 0x400F.E000
Offset 0x058
Type R/W1C, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 ) 1 1 1 1 ) 1 ) 1 ) 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1
reserved BOROMIS|VDDAMIS| reserved [voscrupmis| reserved | PLLLMIS reserved MOFMIS | reserved [BOR1MIS| reserved
Type RO RO RO RO RW1C RWIC RO RIW1C RO RIW1C RO RO RO RO R/W1C RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:12 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
11 BOROMIS R/W1C 0 VDD under BORO Masked Interrupt Status
Value Description
1 When read, a 1 indicates that an unmasked interrupt was
signaled because of a BORO condition.
Writing a 1 to this bit clears it and also the BORORIS bit in the
RIS register.
0 When read, a 0 indicates that a BORO condition has not
occurred.
A write of 0 has no effect on the state of this bit.
10 VDDAMIS R/W1C 0 VDDA Power OK Masked Interrupt Status
Value Description
1 When read, a 1 indicates that an unmasked interrupt was
signaled because VDDA was below the proper functioning
voltage.
Writing a 1 to this bit clears it and also the VDDARIS bit in the
RIS register.

0 When read, a 0 indicates that VDDA power is good.
A write of 0 has no effect on the state of this bit.

9 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description
8 MOSCPUPMIS R/W1C 0 MOSC Power Up Masked Interrupt Status

Value Description

1 When read, a 1 indicates that an unmasked interrupt was
signaled because sufficient time has passed for the MOSC PLL
to lock.

Writing a 1 to this bit clears it and also the MOSCPUPRI S bit in
the RIS register.

0 When read, a 0 indicates that sufficient time has not passed for
the MOSC PLL to lock.

A write of 0 has no effect on the state of this bit.

7 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6 PLLLMIS R/W1C 0 PLL Lock Masked Interrupt Status

Value Description

1 When read, a 1 indicates that an unmasked interrupt was
signaled because sufficient time has passed for the PLL to lock.

Writing a 1 to this bit clears it and also the PLLLRIS bit in the
RIS register.

0 When read, a 0 indicates that sufficient time has not passed for
the PLL to lock.

A write of 0 has no effect on the state of this bit.

5:4 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

3 MOFMIS RO 0 Main Oscillator Failure Masked Interrupt Status

Value Description

1 When read, a 1 indicates that an unmasked interrupt was
signaled because the main oscillator failed.
Writing a 1 to this bit clears it and also the MOFRIS bit in the
RIS register.

0 When read, a 0 indicates that the main oscillator has not failed.
A write of 0 has no effect on the state of this bit.

2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

April 10, 2013 235
Texas Instruments-Production Data



System Control

Bit/Field Name Type Reset Description
1 BOR1MIS R/W1C 0 VDD under BOR1 Masked Interrupt Status

Value Description

1 When read, a 1 indicates that an unmasked interrupt was
signaled because of a BOR1 condition.
Writing a 1 to this bit clears it and also the BOR1RIS bit in the
RIS register.

0 When read, a 0 indicates that a BOR1 condition has not
occurred.
A write of 0 has no effect on the state of this bit.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 7: Reset Cause (RESC), offset 0x05C

This register is set with the reset cause after reset. The bits in this register are sticky and maintain
their state across multiple reset sequences, except when an power-on reset is the cause, in which
case, all bits other than POR in the RESC register are cleared.

Reset Cause (RESC)

Base 0x400F.E000
Offset 0x05C
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 1 I I I I 1 I 1
reserved MOSCFAIL
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1
reserved WDT1 sw wDTO | BOR POR EXT
1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 - - - - - -
Bit/Field Name Type Reset Description
31:17 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
16 MOSCFAIL R/W - MOSC Failure Reset
Value Description
1 When read, this bit indicates that the MOSC circuit was enabled
for clock validation and failed while the MOSCIM bit in the
MOSCCTL register is clear, generating a reset event.
0 When read, this bit indicates that a MOSC failure has not
generated a reset since the previous power-on reset.
Writing a 0 to this bit clears it.

15:6 reserved RO 0x00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

5 WDT1 R/W - Watchdog Timer 1 Reset

Value Description

1

When read, this bit indicates that Watchdog Timer 1 timed out
and generated a reset.

When read, this bit indicates that Watchdog Timer 1 has not
generated a reset since the previous power-on reset.

Writing a 0 to this bit clears it.
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Bit/Field

4

Name

Sw

WDTO

BOR

POR

EXT

Type

R/W

R/W

R/W

R/wW

R/W

Reset

Description
Software Reset

Value Description

1 When read, this bit indicates that a software reset has caused
a reset event.

0 When read, this bit indicates that a software reset has not
generated a reset since the previous power-on reset.

Writing a 0 to this bit clears it.

Watchdog Timer O Reset

Value Description

1 When read, this bit indicates that Watchdog Timer 0 timed out
and generated a reset.

0 When read, this bit indicates that Watchdog Timer 0 has not
generated a reset since the previous power-on reset.

Writing a 0 to this bit clears it.

Brown-Out Reset

Value Description

1 When read, this bit indicates that a brown-out (BOR0 or BOR1)
reset has caused a reset event.

0 When read, this bit indicates that a brown-out (BOR0 or BOR1)
reset has not generated a reset since the previous power-on
reset.

Writing a 0 to this bit clears it.

Power-On Reset

Value Description

1 When read, this bit indicates that a power-on reset has caused
areset event.

0 When read, this bit indicates that a power-on reset has not
generated a reset.

Writing a 0 to this bit clears it.

External Reset

Value Description

1 When read, this bit indicates that an external reset (RST
assertion) has caused a reset event.

0 When read, this bit indicates that an external reset (RST
assertion) has not caused a reset event since the previous
power-on reset.

Writing a 0 to this bit clears it.
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Register 8: Run-Mode Clock Configuration (RCC), offset 0x060

The bits in this register configure the system clock and oscillators.

Important: Write the RCC register prior to writing the RCC2 register. If a subsequent write to the
RCC register is required, include another register access after writing the RCC register
and before writing the RCC2 register.

The USEPWMD 1V and PWMD1V fields in the PWM Peripheral Configuration (PWMPC)
register should be used to control the PWM clock. To support legacy software, the
USEPWMD 1V and PWMDIYV fields in this register are available. A write to these legacy
fields also writes the corresponding fields in the PWMPC register. If these fields are
changed by writing to this register, they can be read back correctly with a read of this
register. If software uses the PWMPC register to configure the PWM clock, the PWM
clock operates as specified, but the value of USEPWMD IV and PWMD1V fields in this
register are not modified.

Run-Mode Clock Configuration (RCC)

Base 0x400F.E000
Offset 0x060
Type R/W, reset 0x078E.3AD1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1
reserved ACG SYSDIV USESYSDIV | reserved |USEPWMDIV| PWMDIV reserved
1
Type RO RO RO RO R/W RIW R/W RIW R/W R/W RO R/W R/W R/W RIW RO
Reset 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 ) ) ) 1
reserved PWRDN | reserved | BYPASS XTAL OSCSRC reserved MOSCDIS|
1
Type RO RO R/W RO R/W RIW R/W RIW R/W RIW R/W R/W RO RO RO R/W
Reset 0 0 1 1 1 0 1 0 1 1 0 1 0 0 0 1
Bit/Field Name Type Reset Description
31:28 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
27 ACG R/W 0 Auto Clock Gating

This bit specifies whether the system uses the Sleep-Mode Clock
Gating Control (SCGCn) registers and Deep-Sleep-Mode Clock
Gating Control (DCGCn) registers if the microcontroller enters a Sleep
or Deep-Sleep mode (respectively).

Value Description

1 The SCGCn or DCGCn registers are used to control the clocks
distributed to the peripherals when the microcontroller is in a
sleep mode. The SCGCn and DCGCn registers allow unused
peripherals to consume less power when the microcontroller is
in a sleep mode.

The Run-Mode Clock Gating Control (RCGCn) registers are
used when the microcontroller enters a sleep mode.

The RCGCn registers are always used to control the clocks in Run
mode.
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Bit/Field Name Type Reset Description
26:23 SYSDIV R/W OxF System Clock Divisor

Specifies which divisor is used to generate the system clock from either

the PLL output or the oscillator source (depending on how the BYPASS

bit in this register is configured). See Table 5-4 on page 211 for bit

encodings.

If the SYSDIV value is less than MINSYSDI1V (see page 401), and the

PLL is being used, then the MINSYSDIV value is used as the divisor.

If the PLL is not being used, the SYSD1V value can be less than

MINSYSDIV.

22 USESYSDIV R/W 0 Enable System Clock Divider

Value Description

1 The system clock divider is the source for the system clock. The
system clock divider is forced to be used when the PLL is
selected as the source.
If the USERCC2 bit in the RCC2 register is set, then the SYSD1V2
field in the RCC2 register is used as the system clock divider
rather than the SYSDI1YV field in this register.

0 The system clock is used undivided.

21 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

20 USEPWMDIV R/W 0 Enable PWM Clock Divisor
Value Description

1 The PWM clock divider is the source for the PWM clock.
0 The system clock is the source for the PWM clock.
Note that when the PWM divisor is used, it is applied to the clock for
both PWM modules.
19:17 PWMDIV R/W 0x7 PWM Unit Clock Divisor

This field specifies the binary divisor used to predivide the system clock
down for use as the timing reference for the PWM module. The rising
edge of this clock is synchronous with the system clock.
Value Divisor
0x0 /2
ox1 /4
0x2 /8
0x3 /16
0x4 /32
0x5 /64
0x6 /64
0x7 /64 (default)
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Bit/Field

16:14

13

12

1

Name

reserved

PWRDN

reserved

BYPASS

Type

RO

R/W

RO

R/W

Reset

0x0

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

PLL Power Down

Value Description

1 The PLL is powered down. Care must be taken to ensure that
another clock source is functioning and that the BYPASS bit is
set before setting this bit.

0 The PLL is operating normally.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

PLL Bypass

Value Description

1 The system clock is derived from the OSC source and divided
by the divisor specified by SYSDIV.

0 The system clock is the PLL output clock divided by the divisor
specified by SYSDIV.
See Table 5-4 on page 211 for programming guidelines.

Note: The ADC must be clocked from the PLL or directly from a
16-MHz clock source to operate properly.
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Bit/Field Name Type Reset Description

10:6 XTAL R/W 0x0B Crystal Value

This field specifies the crystal value attached to the main oscillator. The
encoding for this field is provided below.

Value Crystal Frequency (MHz) Not  Crystal Frequency (MHz)

Using the PLL Using the PLL

0x00-0x5 reserved

0x06 4 MHz reserved

0x07 4.096 MHz reserved

0x08 4.9152 MHz reserved

0x09 5 MHz

0x0A 5.12 MHz

0x0B 6 MHz

0x0C 6.144 MHz

0x0D 7.3728 MHz

0x0E 8 MHz

OxOF 8.192 MHz

0x10 10.0 MHz

0x11 12.0 MHz

0x12 12.288 MHz

0x13 13.56 MHz

0x14 14.31818 MHz

0x15 16.0 MHz

0x16 16.384 MHz

0x17 18.0 MHz

0x18 20.0 MHz

0x19 24.0 MHz

0x1A 25.0 MHz

5:4 OSCSRC R/W 0x1 Oscillator Source
Selects the input source for the OSC. The values are:

Value Input Source

0x0 MOSC
Main oscillator
0x1 PIOSC
Precision internal oscillator
(default)
0x2 PIOSC/4
Precision internal oscillator / 4
0x3 LFIOSC

Low-frequency internal oscillator

For additional oscillator sources, see the RCC2 register.
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Bit/Field Name Type Reset Description

31 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

0 MOSCDIS R/W 1 Main Oscillator Disable

Value Description

1 The main oscillator is disabled (default).

0 The main oscillator is enabled.
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Register 9: GPIO High-Performance Bus Control (GPIOHBCTL), offset 0x06C

This register controls which internal bus is used to access each GPIO port. When a bit is clear, the
corresponding GPIO port is accessed across the legacy Advanced Peripheral Bus (APB) bus and
through the APB memory aperture. When a bit is set, the corresponding port is accessed across
the Advanced High-Performance Bus (AHB) bus and through the AHB memory aperture. Each
GPIO port can be individually configured to use AHB or APB, but may be accessed only through
one aperture. The AHB bus provides better back-to-back access performance than the APB bus.
The address aperture in the memory map changes for the ports that are enabled for AHB access
(see Table 9-6 on page 600).

Important: Ports K-N and P-Q are only available on the AHB bus, and therefore the corresponding

bits reset to 1. If one of these bits is cleared, the corresponding port is disabled. If any
of these ports is in use, read-modify-write operations should be used to change the
value of this register so that these ports remain enabled.

GPIO High-Performance Bus Control (GPIOHBCTL)

Base 0x400F.E000
Offset 0x06C
Type R/W, reset 0x0000.7E00
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 I 1 I 1 I
reserved PORTG | PORTF | PORTE | PORTD | PORTC | PORTB | PORTA
1 1
Type RO RO RO RO RO RO RO RO RO RIW RW RIW RW RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0x0000.0  Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
6 PORTG R/W 0 Port G Advanced High-Performance Bus
This bit defines the memory aperture for Port G.
Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.
5 PORTF R/W 0 Port F Advanced High-Performance Bus

This bit defines the memory aperture for Port F.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.
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Bit/Field Name Type Reset Description

4 PORTE R/W 0 Port E Advanced High-Performance Bus
This bit defines the memory aperture for Port E.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.

3 PORTD R/W 0 Port D Advanced High-Performance Bus
This bit defines the memory aperture for Port D.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.

2 PORTC R/W 0 Port C Advanced High-Performance Bus
This bit defines the memory aperture for Port C.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.

1 PORTB R/W 0 Port B Advanced High-Performance Bus
This bit defines the memory aperture for Port B.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.

0 PORTA R/W 0 Port A Advanced High-Performance Bus
This bit defines the memory aperture for Port A.

Value Description
1 Advanced High-Performance Bus (AHB)
0 Advanced Peripheral Bus (APB). This bus is the legacy bus.
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Register 10: Run-Mode Clock Configuration 2 (RCC2), offset 0x070

This register overrides the RCC equivalent register fields, as shown in Table 5-8, when the USERCC2
bit is set, allowing the extended capabilities of the RCC2 register to be used while also providing a
means to be backward-compatible to previous parts. Each RCC2 field that supersedes an RCC
field is located at the same LSB bit position; however, some RCC2 fields are larger than the
corresponding RCC field.

Table 5-8. RCC2 Fields that Override RCC Fields

RCC2 Field...

Overrides RCC Field

SYSDIV2, bits[28:23]

SYSDIV, bits[26:23]

PWRDN2, bit[13]

PWRDN, bit[13]

BYPASS2, bit[11] BYPASS, bit[11]

OSCSRC2, bits[6:4]

0SCSRC, bits[5:4]

Important: Write the RCC register prior to writing the RCC2 register. If a subsequent write to the
RCC register is required, include another register access after writing the RCC register

and before writing the RCC2 register.

Run-Mode Clock Configuration 2 (RCC2)

Base 0x400F.E000
Offset 0x070
Type R/W, reset 0x07C0.6810
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I I 1 I I I 1
USERCC2| DIV400 | reserved SYSDIV2 SYSDIV2LSB reserved
1 1
Type  RW R/W RO R/W RIW R/W RIW R/W RIW RIW RO RO RO RO RO RO
Reset 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved PWRDN?2 | reserved |BYPASS2 reserved OSCSRC2 reserved
1
Type RO RO RIW RO RIW RO RO RO RO RIW RIW RIW RO RO RO RO
Reset 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0
Bit/Field Name Type Reset Description
31 USERCC2 R/W 0 Use RCC2
Value Description
1 The RCC2 register fields override the RCC register fields.
0 The RCC register fields are used, and the fields in RCC2 are
ignored.
30 DIV400 R/W 0 Divide PLL as 400 MHz vs. 200 MHz
This bit, along with the SYSD1V2LSB bit, allows additional frequency
choices.
Value Description
1 Append the SYSDIV2LSB bit to the SYSDIV2 field to create a
7 bit divisor using the 400 MHz PLL output, see Table
5-6 on page 212.
0 Use SYSDIV2 as is and apply to 200 MHz predivided PLL
output. See Table 5-5 on page 212 for programming guidelines.
246 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;gentical to LM4F211E5QR)

Bit/Field

29

28:23

22

21:14

13

12

1

10:7

Name

reserved

SYSDIV2

SYSDIV2LSB

reserved

PWRDN2

reserved

BYPASS2

reserved

Type

RO

R/W

R/wW

RO

R/wW

RO

R/wW

RO

Reset

0x0

O0x0F

0x0

0x0

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

System Clock Divisor 2

Specifies which divisor is used to generate the system clock from either
the PLL output or the oscillator source (depending on how the BYPASS2
bit is configured). SYSDIV2 is used for the divisor when both the
USESYSDIV bit in the RCC register and the USERCC2 bit in this register
are set. See Table 5-5 on page 212 for programming guidelines.

Additional LSB for SYSDIV2

When DIV400 is set, this bit becomes the LSB of SYSDIV2. If DIV400
is clear, this bit is not used. See Table 5-5 on page 212 for programming
guidelines.

This bit can only be set or cleared when DI1V400 is set.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Power-Down PLL 2

Value Description
1 The PLL is powered down.
0 The PLL operates normally.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

PLL Bypass 2

Value Description

1 The system clock is derived from the OSC source and divided
by the divisor specified by SYSDI1V2.

0 The system clock is the PLL output clock divided by the divisor
specified by SYSDIV2.

See Table 5-5 on page 212 for programming guidelines.

Note: The ADC must be clocked from the PLL or directly from a

16-MHz clock source to operate properly.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

6:4 OSCSRC2 R/W 0x1 Oscillator Source 2
Selects the input source for the OSC. The values are:

Value  Description

0x0 MOSC
Main oscillator
0x1 PIOSC

Precision internal oscillator
0x2 PIOSC/4

Precision internal oscillator / 4
0x3 LFIOSC

Low-frequency internal oscillator
0x4-0x7 Reserved

3:0 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 11: Main Oscillator Control (MOSCCTL), offset 0x07C

This register provides control over the features of the main oscillator, including the ability to enable
the MOSC clock verification circuit, what action to take when the MOSC fails, and whether or not a
crystal is connected. When enabled, this circuit monitors the frequency of the MOSC to verify that
the oscillator is operating within specified limits. If the clock goes invalid after being enabled, the

microcontroller issues a power-on reset and reboots to the NMI handler or generates an interrupt.

Main Oscillator Control (MOSCCTL)

Base 0x400F.E000
Offset 0x07C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved NOXTAL | MOSCIM| CVAL
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
2 NOXTAL R/W 0 No Crystal Connected

Value Description

1 This bit should be set when a crystal or external oscillator is not
connected to the 0SCO and OSC1 inputs to reduce power
consumption.

0 This bit should be cleared when a crystal or oscillator is
connected to the 0SCO and OSC1 inputs, regardless of whether
or not the MOSC is used or powered down.

1 MOSCIM R/W 0 MOSC Failure Action

Value Description

1 If the MOSC fails, an interrupt is generated as indicated by the
MOFRIS bit in the RIS register..

0 If the MOSC fails, a MOSC failure reset is generated and reboots
to the NMI handler.

Regardless of the action taken, if the MOSC fails, the oscillator source

is switched to the PIOSC automatically.

0 CVAL R/W 0 Clock Validation for MOSC

Value Description
1 The MOSC monitor circuit is enabled.
0 The MOSC monitor circuit is disabled.
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Register 12: Deep Sleep Clock Configuration (DSLPCLKCFG), offset 0x144

This register provides configuration information for the hardware control of Deep Sleep Mode.

Deep Sleep Clock Configuration (DSLPCLKCFG)

Base 0x400F.E000
Offset 0x144
Type R/W, reset 0x0780.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I I 1 I I I I 1 I 1 I
reserved DSDIVORIDE reserved
1 1 1
Type RO RO RO R/W RIW R/W RIW R/W RIW RO RO RO RO RO RO RO
Reset 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved DSOSCSRC reserved PIOSCPD| reserved
1 1
Type RO RO RO RO RO RO RO RO RO RIW R/W RIW RO RO R/W RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:29 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
28:23 DSDIVORIDE R/W 0xOF Divider Field Override
If Deep-Sleep mode is enabled when the PLL is running, the PLL is
disabled. This 6-bit field contains a system divider field that overrides
the SYSDI1V field in the RCC register or the SYSDI1V?2 field in the RCC2
register during Deep Sleep. This divider is applied to the source selected
by the DSOSCSRC field.
Value Description
0x0 /1
ox1 /2
0x2 /3
0x3 /4
0x3F /64
22:7 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

6:4 DSOSCSRC R/W 0x0 Clock Source

Specifies the clock source during Deep-Sleep mode.

Value  Description
0x0 MOSC

Use the main oscillator as the source. To use the MOSC as
the Deep-Sleep mode clock source, the MOSC must also be
configured as the Run mode clock source in the Run-Mode
Clock Configuration (RCC) register.

Note: If the PIOSC is being used as the clock reference
for the PLL, the PIOSC is the clock source instead
of MOSC in Deep-Sleep mode.

0x1 PlIOSC

Use the precision internal 16-MHz oscillator as the source.
0x2 Reserved
0x3 LFIOSC

Use the low-frequency internal oscillator as the source.
0x4-0x7 Reserved

3:2 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 PIOSCPD R/W 0 PIOSC Power Down Request

Allows software to request the PIOSC to be powered-down in
Deep-Sleep mode. If the PIOSC is needed by an enabled peripheral
during Deep-Sleep, the PIOSC is powered down, but a warning is
generated using the PPDW bit in the SDPMST register. If it is not possible
to power down the PIOSC, an error is reported using the PPDERR bit in
the SDPMST register.

This bit can only be used to power down the PIOSC when the P10SCPDE
bit in the SYSPROP register is set.

Value Description

0 No action.

1 Software requests that the PIOSC is powered down during
Deep-Sleep mode.

0 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 13: System Properties (SYSPROP), offset 0x14C

This register provides information on whether certain System Control properties are present on the
microcontroller.

System Properties (SYSPROP)

Base 0x400F.E000
Offset 0x14C
Type RO, reset 0x0000.1D31
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 I 1 I I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved PIOSCPDE | SRAMSM [SRAMLPM| reserved |FLASHLPM reserved FPU
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:13 reserved RO 0x0000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
12 PIOSCPDE RO 1 PIOSC Power Down Present
This bit determines whether the PIOSCPD bit in the DSLPCLKCFG
register can be set to power down the PIOSC in Deep-sleep mode.
Value Description
0 The status of the PIOSCPD bit is ignored.
1 The P10SCPD bit can be set to power down the PIOSC in
Deep-sleep mode.
11 SRAMSM RO 1 SRAM Sleep/Deep-sleep Standby Mode Present
This bit determines whether the SRAMPM field in the SLPPWRCFG and
DSLPPWRCFG registers can be configured to put the SRAM into
Standby mode while in Sleep or Deep-sleep mode.
Value Description
0 A value of 0x1 in the SRAMPM fields is ignored.
1 The SRAMPM fields can be configured to put the SRAM into
Standby mode while in Sleep or Deep-sleep mode.
10 SRAMLPM RO 1 SRAM Sleep/Deep-sleep Low Power Mode Present
This bit determines whether the SRAMPM field in the SLPPWRCFG and
DSLPPWRCFG registers can be configured to put the SRAM into Low
Power mode while in Sleep or Deep-sleep mode.
Value Description
0 A value of 0x3 in the SRAMPM fields is ignored.
1 The SRAMPM fields can be configured to put the SRAM into Low
Power mode while in Sleep or Deep-sleep mode.
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Bit/Field

9

71

Name

reserved

FLASHLPM

reserved

FPU

Type

RO

RO

RO

RO

Reset

0x0

0x1

Description

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Flash Memory Sleep/Deep-sleep Low Power Mode Present

This bit determines whether the FLASHPM field in the SLPPWRCFG
and DSLPPWRCFG registers can be configured to put the Flash memory
into Low Power mode while in Sleep or Deep-sleep mode.

Value Description

0 A value of 0x2 in the FLASHPM fields is ignored.

1 The FLASHPM fields can be configured to put the Flash memory
into Low Power mode while in Sleep or Deep-sleep mode.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

FPU Present

This bit indicates if the FPU is present in the Cortex-M4 core.

Value Description
0 FPU is not present.
1 FPU is present.
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Register 14: Precision Internal Oscillator Calibration (PIOSCCAL), offset 0x150

Precision Internal Oscillator Calibration (PIOSCCAL)

This register provides the ability to update or recalibrate the precision internal oscillator.

Base 0x400F.E000
Offset 0x150
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 I I I I 1 I 1 I
UTEN reserved
1 1 1
Type  RW RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved UPDATE | reserved uT
1 1
Type RO RO RO RO RO RO RO R/W RO RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31 UTEN R/W 0 Use User Trim Value
Value Description
1 The trim value in bits[6:0] of this register are used for any update
trim operation.
0 The factory calibration value is used for an update trim operation.
30:9 reserved RO 0x0000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

8 UPDATE R/W 0 Update Trim
Value Description

1 Updates the PIOSC trim value with the UT bit. Used with UTEN.
0 No action.
This bit is auto-cleared after the update.

7 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6:0 uT R/W 0x0 User Trim Value
User trim value that can be loaded into the PIOSC.
Refer to “Main PLL Frequency Configuration” on page 213 for more
information on calibrating the PIOSC.
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Register 15: PLL Frequency 0 (PLLFREQO), offset 0x160
This register always contains the current M value presented to the system PLL.

The PLL frequency can be calculated using the following equation:

PLL frequency = (XTAL frequency * MDIV) /7 ((Q + 1) * (N + 1))
where

MDIV = MINT + (MFRAC / 1024)

The Q and N values are shown in the PLLFREQ1 register. Table 22-14 on page 1197 shows the M,
Q, and N values as well as the resulting PLL frequency for the various XTAL configurations.

PLL Frequency 0 (PLLFREQO)
Base 0x400F.E000

Offset 0x160
Type RO, reset 0x0000.0032
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved MFRAC
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
MFRAC MINT
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:20 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
19:10 MFRAC RO 0x32 PLL M Fractional Value
This field contains the integer value of the PLL M value.
9:0 MINT RO 0x00 PLL M Integer Value
This field contains the integer value of the PLL M value.
April 10, 2013 255

Texas Instruments-Production Data



System Control

Register 16: PLL Frequency 1 (PLLFREQ1), offset 0x164
This register always contains the current Q and N values presented to the system PLL.

The M value is shown in the PLLFREQO register. Table 22-14 on page 1197 shows the M, Q, and N
values as well as the resulting PLL frequency for the various XTAL configurations.

PLL Frequency 1 (PLLFREQ1)

Base 0x400F.E000
Offset 0x164
Type RO, reset 0x0000.0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved reserved N
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:13 reserved RO 0x0000.0  Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

12:8 Q RO 0x0 PLL Q Value
This field contains the PLL Q value.

7:5 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

4:0 N RO 0x1 PLL N Value
This field contains the PLL N value.
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Register 17: PLL Status (PLLSTAT), offset 0x168

This register shows the direct status of the PLL lock.

PLL Status (PLLSTAT)

Base 0x400F.E000
Offset 0x168
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1
reserved LOCK
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 LOCK RO 0x0 PLL Lock
Value Description
1 The PLL powered and locked.
0 The PLL is unpowered or is not yet locked.
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Register 18: Sleep Power Configuration (SLPPWRCFG), offset 0x188

This register provides configuration information for the power control of the SRAM and Flash memory

while in Sleep mode.

Sleep Power Configuration (SLPPWRCFG)

Base 0x400F.E000
Offset 0x188
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved FLASHPM reserved SRAMPM
1 1
Type RO RO RO RO RO RO RO RO RO RO RW RIW RO RO RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5:4 FLASHPM R/W 0x0 Flash Power Modes
Value Description
0x0 Active Mode
Flash memory is not placed in a lower power mode. This mode
provides the fastest time to sleep and wakeup but the highest
power consumption while the microcontroller is in Sleep mode.
0x1  Reserved
0x2 Low Power Mode
Flash memory is placed in low power mode. This mode provides
the lowers power consumption but requires more time to come
out of Sleep mode.
0x3 Reserved
3:2 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

1:0 SRAMPM R/W 0x0 SRAM Power Modes

This field controls the low power modes of the on-chip SRAM while the
microcontroller is in Deep-Sleep mode.

Value Description
0x0  Active Mode

SRAM is not placed in a lower power mode. This mode provides
the fastest time to sleep and wakeup but the highest power
consumption while the microcontroller is in Sleep mode.

0x1  Standby Mode

SRAM is place in standby mode while in Sleep mode.
0x2 Reserved
0x3 Low Power Mode

SRAM is placed in low power mode. This mode provides the
slowest time to sleep and wakeup but the lowest power
consumption while in Sleep mode.
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Register 19: Deep-Sleep Power Configuration (DSLPPWRCFG), offset 0x18C

This register provides configuration information for the power control of the SRAM and Flash memory

while in Deep-Sleep mode.

Deep-Sleep Power Configuration (DSLPPWRCFG)

Base 0x400F.E000
Offset 0x18C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved FLASHPM reserved SRAMPM
1 1
Type RO RO RO RO RO RO RO RO RO RO RW RIW RO RO RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5:4 FLASHPM R/W 0x0 Flash Power Modes
Value Description
0x0 Active Mode
Flash memory is not placed in a lower power mode. This mode
provides the fastest time to sleep and wakeup but the highest
power consumption while the microcontroller is in Deep-Sleep
mode.
0x1 Reserved
0x2 Low Power Mode
Flash memory is placed in low power mode. This mode provides
the lowers power consumption but requires more time to come
out of Deep-Sleep mode.
0x3 Reserved
3:2 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field

1:0

Name

SRAMPM

Type Reset Description

R/W 0x0 SRAM Power Modes

This field controls the low power modes of the on-chip SRAM while the
microcontroller is in Deep-Sleep mode.

Value Description
0x0  Active Mode

SRAM is not placed in a lower power mode. This mode provides
the fastest time to sleep and wakeup but the highest power
consumption while the microcontroller is in Deep-Sleep mode.

0x1  Standby Mode

SRAM is place in standby mode while in Deep-Sleep mode.
0x2 Reserved
0x3 Low Power Mode

SRAM is placed in low power mode. This mode provides the
slowest time to sleep and wakeup but the lowest power
consumption while in Deep-Sleep mode.
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Register 20: LDO Sleep Power Control (LDOSPCTL), offset 0x1B4

This register specifies the LDO output voltage while in Sleep mode. Writes to the VLDO bit field have
no effect on the LDO output voltage, regardless of what is specified for the VADJEN bit. The LDO
output voltage is fixed at the recommended factory reset value.

The table below shows the maximum system clock frequency and PIOSC frequency with respect

to the configured LDO voltage.

Operating Voltage (LDO) Maximum System Clock Frequency PlIOSC
1.2 80 MHz 16 MHz
0.9 20 MHz 16 MHz
Note: m The LDO will not automatically adjust in Sleep/Deepsleep mode if a debugger has been

connected since the last power-on reset.
m [f the LDO voltage is adjusted, it will take an extra 4 us to wake up from Sleep or

Deep-sleep mode.

LDO Sleep Power Control (LDOSPCTL)

Base 0x400F.E000
Offset 0x1B4
Type R/W, reset 0x0000.0018
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 1 I 1 1 I 1 I 1 I
VADJEN reserved
1 1 1
Type  RW RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I I 1 I 1 1 I I I 1 I 1 I
reserved VLDO
1 1
Type RO RO RO RO RO RO RO RO RW RIW RW RIW RW RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0
Bit/Field Name Type Reset Description
31 VADJEN R/W 0 Voltage Adjust Enable
This bit enables the value of the VLDO field to be used to specify the
output voltage of the LDO in Sleep mode.
Value Description
0 The LDO output voltage is set to the factory default value in
Sleep mode. The value of the VLDO field does not affect the
LDO operation.
1 The LDO output value in Sleep mode is configured by the value
in the VLDO field.

30:8 reserved RO 0x000.00  Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field

7:0

Name

VLDO

Type Reset Description

R/W 0x18 LDO Output Voltage

This field provides program control of the LDO output voltage in Run
mode. The value of the field is only used for the LDO voltage when the
VADJEN bit is set.

For lowest power in Sleep mode, it is recommended to configure an
LDO output voltage that is equal to or lower than the default value of

1.2 V.

Value Description
0x12 0.90V
0x13 0.95V
0x14 1.00V
0x15 1.05V
0x16 1.10V
0x17 115V
0x18 1.20V

0x19 - OxFF reserved
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Register 21: LDO Sleep Power Calibration (LDOSPCAL), offset 0x1B8

This register provides factory determined values that are recommended for the VLDO field in the
LDOSPCTL register while in Sleep mode.

LDO Sleep Power Calibration (LDOSPCAL)

Base 0x400F.E000
Offset 0x1B8
Type RO, reset 0x0000.1818
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
WITHPLL NOPLL
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0
Bit/Field Name Type Reset Description
31:16 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
15:8 WITHPLL RO 0x18 Sleep with PLL
The value in this field is the suggested value for the VLDO field in the
LDOSPCTL register when using the PLL. This value provides the lowest
recommended LDO output voltage for use with the PLL at the maximum
specified value.
7:0 NOPLL RO 0x18 Sleep without PLL
The value in this field is the suggested value for the VLDO field in the
LDOSPCTL register when not using the PLL. This value provides the
lowest recommended LDO output voltage for use without the PLL.
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Register 22: LDO Deep-Sleep Power Control (LDODPCTL), offset 0x1BC

This register specifies the LDO output voltage while in Deep-Sleep mode. Writes to the VLDO bit
field have no effect on the LDO output voltage, regardless of what is specified for the VADJEN bit.
The LDO output voltage is fixed at the recommended factory reset value.

The table below shows the maximum system clock frequency and PIOSC frequency with respect
to the configured LDO voltage.

Operating Voltage (LDO) Maximum System Clock Frequency PlIOSC
1.2 80 MHz 16 MHz
0.9 20 MHz 16 MHz

Note: m The LDO will not automatically adjust in Sleep/Deepsleep mode if a debugger has been
connected since the last power-on reset.
m [f the LDO voltage is adjusted, it will take an extra 4 us to wake up from Sleep or
Deep-sleep mode.

LDO Deep-Sleep Power Control (LDODPCTL)

Base 0x400F.E000
Offset 0x1BC
Type R/W, reset 0x0000.0012
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 I 1 I 1 1 I 1 I 1 I
VADJEN reserved
1 1 1
Type  RW RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I I 1 I 1 I 1 I I I 1 I 1 I
reserved VLDO
1 1
Type RO RO RO RO RO RO RO RO RW RIW RW RIW RW RIW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
Bit/Field Name Type Reset Description
31 VADJEN R/W 0 Voltage Adjust Enable
This bit enables the value of the VLDO field to be used to specify the
output voltage of the LDO in Deep-Sleep mode.
Value Description
0 The LDO output voltage is set to the factory default value in
Deep-Sleep mode. The value of the VLDO field does not affect
the LDO operation.
1 The LDO output value in Deep-Sleep mode is configured by the
value in the VLDO field.

30:8 reserved RO 0x000.00  Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field

7:0

Name

VLDO

Type Reset Description

RIW 0x12 LDO Output Voltage

This field provides program control of the LDO output voltage in Run
mode. The value of the field is only used for the LDO voltage when the
VADJEN bit is set.

For lowest power in Deep-sleep mode, it is recommended to configure
the LDO output voltage to the default value of 0.90 V.

Value Description
0x12 0.90V
0x13 0.95V
0x14 1.00V
0x15 1.05V
0x16 1.10V
0x17 1.15V
0x18 1.20V

0x19 - OxFF reserved

266

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 23: LDO Deep-Sleep Power Calibration (LDODPCAL), offset 0x1C0

This register provides factory determined values that are recommended for the VLDO field in the
LDODPCTL register while in Deep-Sleep mode.

LDO Deep-Sleep Power Calibration (LDODPCAL)

Base 0x400F.E000

Offset 0x1CO
Type RO, reset 0x0000.1212
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 ) 1 ) 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
NOPLL 30KHZ
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 0
Bit/Field Name Type Reset Description
31:16 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
15:8 NOPLL RO 0x12 Deep-Sleep without PLL
The value in this field is the suggested value for the VLDO field in the
LDODPCTL register when not using the PLL. This value provides the
lowest recommended LDO output voltage for use with the system clock.
7:0 30KHZ RO 0x12 Deep-Sleep with IOSC

The value in this field is the suggested value for the VLDO field in the
LDODPCTL register when not using the PLL. This value provides the
lowest recommended LDO output voltage for use with the low-frequency
internal oscillator.
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Register 24: Sleep / Deep-Sleep Power Mode Status (SDPMST), offset 0x1CC

This register provides status information on the Sleep and Deep-Sleep power modes as well as
some real time status that can be viewed by a debugger or the core if it is running. These events
do not trigger an interrupt and are meant to provide information that can help tune software for power
management. The status register gets written at the beginning of every Dynamic Power Management
event request with the results of any error checking. There is no mechanism to clear the bits; they
are overwritten on the next event. The LDOUA, FLASHLP, LOWPWR, PRACT bits provide real time
data and there are no events to register that information.

Sleep / Deep-Sleep Power Mode Status (SDPMST)

Base 0x400F.E000
Offset 0x1CC
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I
reserved LDOUA |FLASHLP|LOWPWR| PRACT
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1
reserved PPDW |LMAXERR] reserved | LSMINERR | LDMINERR| PPDERR | FPDERR | SPDERR
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:20 reserved RO 0x000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
19 LDOUA RO 0 LDO Update Active
Value Description
1 The LDO voltage level is changing.
0 The LDO voltage level is not changing.
18 FLASHLP RO 0 Flash Memory in Low Power State
Value Description
1 The Flash memory is currently in the low power state as
programmed in the SLPPWRCFG or DSLPPWRCFG register.
0 The Flash memory is currently in the active state.
17 LOWPWR RO 0 Sleep or Deep-Sleep Mode
Value Description
1 The microcontroller is currently in Sleep or Deep-Sleep mode
and is waiting for an interrupt or is in the process of powering
up. The status of this bit is not affected by the power state of
the Flash memory or SRAM.
0 The microcontroller is currently in Run mode.
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Bit/Field

16

15:8

Name

PRACT

reserved

PPDW

LMAXERR

reserved

LSMINERR

Type

RO

RO

RO

RO

RO

RO

Reset

0

0x00

Description
Sleep or Deep-Sleep Power Request Active

Value Description

1 The microcontroller is currently in Deep-sleep mode or is in
Sleep mode and a request to put the SRAM and/or Flash
memory into a lower power mode is currently active as
configured by the the SLPPWRCFG register.

0 A power request is not active.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

PIOSC Power Down Request Warning

Value Description

1 A warning has occurred because software has requested that
the PIOSC be powered down during Deep-Sleep using the
P10SCPD bit in the DSLPCLKCFG register and a peripheral
requires that it be active in Deep-Sleep. The PIOSC is powered
down regardless of the warning.

0 No error.

VLDO Value Above Maximum Error

Value Description

1 An error has occurred because software has requested that the
LDO voltage be above the maximum value allowed using the
VLDO bit in the LDOSPCTL or LDODPCTL register.

In this situation, the LDO is set to the factory default value.

0 No error.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

VLDO Value Below Minimum Error in Sleep Mode

Value Description

1 An error has occurred because software has requested that the
LDO voltage be below the minimum value allowed using the
VLDO bit in the LDOSPCTL register.

In this situation, the LDO voltage is not changed when entering
Sleep mode.

0 No error.
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Bit/Field Name Type Reset Description
3 LDMINERR RO 0 VLDO Value Below Minimum Error in Deep-Sleep Mode
Value Description
1 An error has occurred because software has requested that the
LDO voltage be below the minimum value allowed using the
VLDO bit in the LDODPCTL register.
In this situation, the LDO voltage is not changed when entering
Deep-sleep mode.
0 No error.
2 PPDERR RO 0 PIOSC Power Down Request Error
Value Description
1 An error has occurred because software has requested that the
PIOSC be powered down during Deep-Sleep and it is not
possible to power down the PIOSC.
In this situation, the PIOSC is not powered down when entering
Deep-sleep mode.
0 No error.
1 FPDERR RO 0 Flash Memory Power Down Request Error
Value Description
1 An error has occurred because software has requested a Flash
memory power down mode that is not available using the
FLASHPM field in the SLPPWRCFG or the DSLPPWRCFG
register.
0 No error.
0 SPDERR RO 0 SRAM Power Down Request Error
Value Description
1 An error has occurred because software has requested an
SRAM power down mode that is not available using the SRAMPM
field in the SLPPWRCFG or the DSLPPWRCFG register.
0 No error.
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Register 25: Watchdog Timer Peripheral Present (PPWD), offset 0x300

The PPWD register provides software information regarding the watchdog modules.

Important: This register should be used to determine which watchdog timers are implemented on
this microcontroller. However, to support legacy software, the DC1 register is available.
A read of the DC1 register correctly identifies if a legacy module is present.

Watchdog Timer Peripheral Present (PPWD)

Base 0x400F.E000
Offset 0x300
Type RO, reset 0x0000.0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 I 1 I 1 I 1 I 1 1 I 1 I
reserved P1 PO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 P1 RO 0x1 Watchdog Timer 1 Present
Value Description
1 Watchdog module 1 is present.
0 Watchdog module 1 is not present.
0 PO RO 0x1 Watchdog Timer 0 Present
Value Description
1 Watchdog module 0 is present.
0 Watchdog module 0 is not present.
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Register 26: 16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER),
offset 0x304

The PPTIMER register provides software information regarding the 16/32-bit general-purpose timer
modules.

Important: This register should be used to determine which timers are implemented on this
microcontroller. However, to support legacy software, the DC2 register is available. A
read of the DC2 register correctly identifies if a legacy module is present. Software must
use this register to determine if a module that is not supported by the DC2 register is
present.

16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER)

Base 0x400F.E000
Offset 0x304
Type RO, reset 0x0000.003F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved P5 P4 P3 P2 P1 PO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

5 P5 RO 0x1 16/32-Bit General-Purpose Timer 5 Present

Value Description

1 16/32-bit general-purpose timer module 5 is present.
0 16/32-bit general-purpose timer module 6 is not present.
4 P4 RO 0x1 16/32-Bit General-Purpose Timer 4 Present

Value Description

1 16/32-bit general-purpose timer module 4 is present.
0 16/32-bit general-purpose timer module 4 is not present.
3 P3 RO 0x1 16/32-Bit General-Purpose Timer 3 Present

Value Description

1 16/32-bit general-purpose timer module 3 is present.
0 16/32-bit general-purpose timer module 3 is not present.
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Bit/Field Name

Type Reset Description

2 P2 RO 0x1 16/32-Bit General-Purpose Timer 2 Present

Value Description
1

16/32-bit general-purpose timer module 2 is present.
0

16/32-bit general-purpose timer module 2 is not present

P1 RO 0x1 16/32-Bit General-Purpose Timer 1 Present

Value Description
1

16/32-bit general-purpose timer module 1 is present.
0

16/32-bit general-purpose timer module 1 is not present.
PO

RO 0x1 16/32-Bit General-Purpose Timer 0 Present

Value Description
1

16/32-bit general-purpose timer module 0 is present.
0

16/32-bit general-purpose timer module 0 is not present.
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Register 27: General-Purpose Input/Output Peripheral Present (PPGPIO),
offset 0x308

The PPGPIO register provides software information regarding the general-purpose input/output
modules.

Important: This register should be used to determine which GPIO ports are implemented on this
microcontroller. However, to support legacy software, the DC4 register is available. A
read of the DC4 register correctly identifies if a legacy module is present. Software must
use this register to determine if a module that is not supported by the DC4 register is
present.

General-Purpose Input/Output Peripheral Present (PPGPIO)

Base 0x400F.E000
Offset 0x308
Type RO, reset 0x0000.007F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
reserved | P14 P13 P12 P11 P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 PO
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:15 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

14 P14 RO 0x0 GPIO Port Q Present

Value Description
1 GPIO Port Q is present.
0 GPIO Port Q is not present.

13 P13 RO 0x0 GPIO Port P Present

Value Description
1 GPIO Port P is present.
0 GPIO Port P is not present.

12 P12 RO 0x0 GPIO Port N Present

Value Description
1 GPIO Port N is present.
0 GPIO Port N is not present.
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Bit/Field Name Type Reset Description
11

P11 RO 0x0 GPIO Port M Present

Value Description
1

0

GPIO Port M is present.
GPIO Port M is not present.

10 P10 RO 0x0

GPIO Port L Present

Value Description
1

0

GPIO Port L is present.
GPIO Port L is not present.

P9 RO 0x0 GPIO Port K Present

Value Description

1 GPIO Port K is present.
0 GPIO Port K is not present.

P8

RO 0x0 GPIO Port J Present

Value Description
1

0

GPIO Port J is present.
GPIO Port J is not present.

P7 RO 0x0 GPIO Port H Present

Value Description

1 GPIO Port H is present.
0 GPIO Port H is not present.

P6 RO 0x1 GPIO Port G Present
Value Description

1
0

GPIO Port G is present.
GPIO Port G is not present.

P5 RO 0x1 GPIO Port F Present

Value Description
1 GPIO Port F is present.

0 GPIO Port F is not present.
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Bit/Field Name Type Reset Description
4 P4 RO 0x1 GPIO Port E Present
Value Description
1 GPIO Port E is present.
0 GPIO Port E is not present.
3 P3 RO 0x1 GPIO Port D Present
Value Description
1 GPIO Port D is present.
0 GPIO Port D is not present.
2 P2 RO 0x1 GPIO Port C Present
Value Description
1 GPIO Port C is present.
0 GPIO Port C is not present.
1 P1 RO 0x1 GPIO Port B Present
Value Description
1 GPIO Port B is present.
0 GPIO Port B is not present.
0 PO RO 0x1 GPIO Port A Present

Value Description
1 GPIO Port A is present.

0 GPIO Port A is not present.
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Register 28: Micro Direct Memory Access Peripheral Present (PPDMA), offset
0x30C

The PPDMA register provides software information regarding the uDMA module.

Important: This register should be used to determine if the uDMA module is implemented on this
microcontroller. However, to support legacy software, the DC7 register is available. A
read of the DC7 register correctly identifies if the uDMA module is present.

Micro Direct Memory Access Peripheral Present (PPDMA)

Base 0x400F.E000
Offset 0x30C
Type RO, reset 0x0000.0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved PO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PO RO 0x1 uDMA Module Present
Value Description
1 MDMA module is present.
0 UDMA module is not present.
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Hibernation Peripheral Present (PPHIB)

Register 29: Hibernation Peripheral Present (PPHIB), offset 0x314

The PPHIB register provides software information regarding the Hibernation module.

Important: This register should be used to determine if the Hibernation module is implemented on

this microcontroller. However, to support legacy software, the DC1 register is available.
A read of the DC1 register correctly identifies if the Hibernation module is present.

Base 0x400F.E000
Offset 0x314
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 )
reserved PO
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PO 0x0 Hibernation Module Present
Value Description
1 Hibernation module is present.
0 Hibernation module is not present.
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Register 30: Universal Asynchronous Receiver/Transmitter Peripheral Present
(PPUART), offset 0x318

The PPUART register provides software information regarding the UART modules.

Important: This register should be used to determine which UART modules are implemented on
this microcontroller. However, to support legacy software, the DC2 register is available.
A read of the DC2 register correctly identifies if a legacy UART module is present.
Software must use this register to determine if a module that is not supported by the
DC2 register is present.

Universal Asynchronous Receiver/Transmitter Peripheral Present (PPUART)

Base 0x400F.E000
Offset 0x318
Type RO, reset 0x0000.00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved P7 P6 P5 P4 P3 P2 P1 PO
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:8 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7 P7 RO 0x1 UART Module 7 Present

Value Description
1 UART module 7 is present.
0 UART module 7 is not present.

6 P6 RO 0x1 UART Module 6 Present

Value Description
1 UART module 6 is present.
0 UART module 6 is not present.

5 P5 RO 0x1 UART Module 5 Present

Value Description
1 UART module 5 is present.
0 UART module 5 is not present.
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Bit/Field Name Type Reset Description
4 P4 RO 0x1 UART Module 4 Present
Value Description
1 UART module 4 is present.
0 UART module 4 is not present.
3 P3 RO 0x1 UART Module 3 Present
Value Description
1 UART module 3 is present.
0 UART module 3 is not present.
2 P2 RO 0x1 UART Module 2 Present
Value Description
1 UART module 2 is present.
0 UART module 2 is not present.
1 P1 RO 0x1 UART Module 1 Present
Value Description
1 UART module 1 is present.
0 UART module 1 is not present.
0 PO RO 0x1

UART Module 0 Present

Value Description
1

0

UART module 0 is present.
UART module 0 is not present.

280

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 31: Synchronous Serial Interface Peripheral Present (PPSSI), offset
0x31C

The PPSSI register provides software information regarding the SSI modules.

Important: This register should be used to determine which SSI modules are implemented on this
microcontroller. However, to support legacy software, the DC2 register is available. A
read of the DC2 register correctly identifies if a legacy SSI module is present. Software
must use this register to determine if a module that is not supported by the DC2 register
is present.

Synchronous Serial Interface Peripheral Present (PPSSI)

Base 0x400F.E000
Offset 0x31C
Type RO, reset 0x0000.000F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved P3 P2 P1 PO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Bit/Field Name Type Reset Description
31:4 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

3 P3 RO 0x1 SSI Module 3 Present

Value Description

1 SSI module 3 is present.
0 SSI module 3 is not present.
2 P2 RO 0x1 SSI Module 2 Present

Value Description

1 SSI module 2 is present.
0 SSI module 2 is not present.
1 P1 RO 0x1 SSI Module 1 Present

Value Description
1 SSI module 1 is present.

0 SSI module 1 is not present.
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Bit/Field Name Type Reset Description

0 PO RO 0x1 SSI Module 0 Present

Value Description
1 SSI module 0 is present.

0 SSI module 0 is not present.
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Register 32: Inter-Integrated Circuit Peripheral Present (PPI2C), offset 0x320

The PPI2C register provides software information regarding the I1°C modules.

Important: This register should be used to determine which I2C modules are implemented on this

microcontroller. However, to support legacy software, the DC2 register is available. A
read of the DC2 register correctly identifies if a legacy 1°C module is present. Software
must use this register to determine if a module that is not supported by the DC2 register
is present.

Inter-Integrated Circuit Peripheral Present (PPI2C)

Base 0x400F.E000
Offset 0x320
Type RO, reset 0x0000.003F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1
reserved P5 P4 P3 P2 P1 PO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 P5 RO 0x1 I2C Module 5 Present
Value Description
1 I2C module 5 is present.
0 IC module 5 is not present.
4 P4 RO 0x1 I2C Module 4 Present
Value Description
1 IC module 4 is present.
0 I2C module 4 is not present.
3 P3 RO 0x1 I2C Module 3 Present

Value Description
1 I2C module 3 is present.

0 I2C module 3 is not present.
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Bit/Field Name Type Reset Description

2 P2 RO 0x1 IC Module 2 Present
Value Description
1 I2C module 2 is present.
0 I2C module 2 is not present.

1 P1 RO 0x1 I2C Module 1 Present

Value Description
1

0

I2C module 1 is present.

I2C module 1 is not present.

0x1 I2C Module 0 Present

Value Description
1

0

I2C module 0 is present.

IC module 0 is not present.
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Universal Serial Bus Peripheral Present (PPUSB)

Register 33: Universal Serial Bus Peripheral Present (PPUSB), offset 0x328

The PPUSB register provides software information regarding the USB module.

Important: This register should be used to determine if the USB module is implemented on this
microcontroller. However, to support legacy software, the DC6 register is available. A

read of the DCB6 register correctly identifies if the USB module is present.

Base 0x400F.E000
Offset 0x328
Type RO, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 )
reserved PO
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PO 0x0 USB Module Present

Value Description

1 USB module is present.

0 USB module is not present.
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Register 34: Controller Area Network Peripheral Present (PPCAN), offset 0x334

The PPCAN register provides software information regarding the CAN modules.

Important: This register should be used to determine which CAN modules are implemented on
this microcontroller. However, to support legacy software, the DC1 register is available.
A read of the DC1 register correctly identifies if a legacy CAN module is present.

Controller Area Network Peripheral Present (PPCAN)

Base 0x400F.E000
Offset 0x334
Type RO, reset 0x0000.0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 I 1 I 1 I 1 I 1 1 I 1 I
reserved P1 PO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

1 P1 RO 0x1 CAN Module 1 Present

Value Description
1 CAN module 1 is present.

0 CAN module 1 is not present.

0 PO RO 0x1 CAN Module 0 Present

Value Description
1 CAN module 0 is present.
0 CAN module 0 is not present.
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Register 35: Analog-to-Digital Converter Peripheral Present (PPADC), offset

0x338

The PPADC register provides software information regarding the ADC modules.

Important: This register should be used to determine which ADC modules are implemented on
this microcontroller. However, to support legacy software, the DC1 register is available.

A read of the DC1 register correctly identifies if a legacy ADC module is present.

Analog-to-Digital Converter Peripheral Present (PPADC)

Base 0x400F.E000
Offset 0x338
Type RO, reset 0x0000.0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 ) 1 1 1 1 ) 1 )
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved P1 PO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 P1 RO 0x1 ADC Module 1 Present
Value Description
1 ADC module 1 is present.
0 ADC module 1 is not present.
0 PO RO 0x1 ADC Module 0 Present

Value Description
1 ADC module 0 is present.

0 ADC module 0 is not present.
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Analog Comparator Peripheral Present (PPACMP)

Register 36: Analog Comparator Peripheral Present (PPACMP), offset 0x33C

The PPACMP register provides software information regarding the analog comparator module.

Important: This register should be used to determine if the analog comparator module is
implemented on this microcontroller. However, to support legacy software, the DC2
register is available. A read of the DC2 register correctly identifies if the analog
comparator module is present.

Note that the Analog Comparator Peripheral Properties (ACMPPP) register indicates

how many analog comparator blocks are included in the module.

Base 0x400F.E000
Offset 0x33C
Type RO, reset 0x0000.0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 )
reserved PO
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PO 0x1 Analog Comparator Module Present
Value Description
1 Analog comparator module is present.
0 Analog comparator module is not present.
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Register 37: Pulse Width Modulator Peripheral Present (PPPWM), offset 0x340

The PPPWM register provides software information regarding the PWM modules.

Important:

This register should be used to determine which PWM modules are implemented on
this microcontroller. However, to support legacy software, the DC1 register is available.
A read of the DC1 register correctly identifies if the legacy PWM module is present.
Software must use this register to determine if a module that is not supported by the
DC1 register is present.

Pulse Width Modulator Peripheral Present (PPPWM)

Base 0x400F.E000
Offset 0x340
Type RO, reset 0x0000.0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
) 1 1 1 1 1 1 1 1 ) 1 1
reserved P1 PO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 P1 RO 0x1 PWM Module 1 Present
Value Description
1 PWM module 1 is present.
0 PWM module 1 is not present.
0 PO RO 0x1 PWM Module 0 Present

Value Description
1 PWM module 0 is present.
0 PWM module 0 is not present.
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Register 38: Quadrature Encoder Interface Peripheral Present (PPQEI), offset
0x344

The PPQEI register provides software information regarding the QEI modules.

Important: This register should be used to determine which QEI modules are implemented on this
microcontroller. However, to support legacy software, the DC2 register is available. A
read of the DC2 register correctly identifies if a legacy QEI module is present.

Quadrature Encoder Interface Peripheral Present (PPQEI)

Base 0x400F.E000
Offset 0x344
Type RO, reset 0x0000.0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved P1 PO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 P1 RO 0x1 QEI Module 1 Present
Value Description
1 QEI module 1 is present.
0 QEI module 1 is not present.
0 PO RO 0x1 QEI Module 0 Present
Value Description
1 QEI module 0 is present.
0 QEI module 0 is not present.
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Register 39: EEPROM Peripheral Present (PPEEPROM), offset 0x358
The PPEEPROM register provides software information regarding the EEPROM module.

EEPROM Peripheral Present (PPEEPROM)

Base 0x400F.E000
Offset 0x358
Type RO, reset 0x0000.0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1
reserved PO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PO RO 0x1 EEPROM Module Present
Value Description
1 EEPROM module is present.
0 EEPROM module is not present.
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Register 40: 32/64-Bit Wide General-Purpose Timer Peripheral Present
(PPWTIMER), offset 0x35C

The PPWTIMER register provides software information regarding the 32/64-bit wide general-purpose
timer modules.

32/64-Bit Wide General-Purpose Timer Peripheral Present (PPWTIMER)

Base 0x400F.E000
Offset 0x35C
Type RO, reset 0x0000.003F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 I 1 I 1 I 1 I I
reserved P5 P4 P3 P2 P1 PO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

5 P5 RO 0x1 32/64-Bit Wide General-Purpose Timer 5 Present

Value Description

1 32/64-bit wide general-purpose timer module 5 is present.
0 32/64-bit wide general-purpose timer module 5 is not present.
4 P4 RO 0x1 32/64-Bit Wide General-Purpose Timer 4 Present

Value Description

1 32/64-bit wide general-purpose timer module 4 is present.
0 32/64-bit wide general-purpose timer module 4 is not present.
3 P3 RO 0x1 32/64-Bit Wide General-Purpose Timer 3 Present

Value Description

1 32/64-bit wide general-purpose timer module 3 is present.
0 32/64-bit wide general-purpose timer module 3 is not present.
2 P2 RO 0x1 32/64-Bit Wide General-Purpose Timer 2 Present

Value Description

1 32/64-bit wide general-purpose timer module 2 is present.
0 32/64-bit wide general-purpose timer module 2 is not present.
292 April 10, 2013

Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;gentical to LM4F211E5QR)

Bit/Field

Name Type Reset Description
1 P1 RO 0x1 32/64-Bit Wide General-Purpose Timer 1 Present
Value Description
1 32/64-bit wide general-purpose timer module 1 is present.
0 32/64-bit wide general-purpose timer module 1 is not present.
0 PO RO 0x1

32/64-Bit Wide General-Purpose Timer 0 Present

Value Description
1

32/64-bit wide general-purpose timer module 0 is present.
0

32/64-bit wide general-purpose timer module 0 is not present.
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Register 41: Watchdog Timer Software Reset (SRWD), offset 0x500

The SRWD register provides software the capability to reset the available watchdog modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the watchdog modules and has the same bit polarity as the corresponding SRCRn
bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRWD register. While the SRWD bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRWD bit.

There may be latency from the clearing of the SRWD bit to when the peripheral is ready for use.
Software can check the corresponding PRWD bit to be sure.

Important: This register should be used to reset the watchdog modules. To support legacy software,
the SRCRO register is available. Setting a bit in the SRCRO register also resets the
corresponding module. Any bits that are changed by writing to the SRCRO register can
be read back correctly when reading the SRCRO register. If software uses this register
to reset a legacy peripheral (such as Watchdog 1), the write causes proper operation,
but the value of that bit is not reflected in the SRCRO register. If software uses both
legacy and peripheral-specific register accesses, the peripheral-specific registers must
be accessed by read-modify-write operations that affect only peripherals that are not
present in the legacy registers. In this manner, both the peripheral-specific and legacy
registers have coherent information.

Watchdog Timer Software Reset (SRWD)

Base 0x400F.E000
Offset 0x500
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I 1 I 1 I 1 I 1 1 I 1 I
reserved R1 RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

R1 R/W 0 Watchdog Timer 1 Software Reset

Value Description
1 Watchdog module 1 is reset.

0 Watchdog module 1 is not reset.
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Bit/Field

0

Name Type Reset Description
RO R/W 0 Watchdog Timer 0 Software Reset

Value Description

1 Watchdog module 0 is reset.

0 Watchdog module 0 is not reset.
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Register 42: 16/32-Bit General-Purpose Timer Software Reset (SRTIMER),
offset 0x504

The SRTIMER register provides software the capability to reset the available 16/32-bit timer modules.
This register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the timer modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRTIMER register. While the SRTIMER bit is 1, the peripheral
is held in reset.

2. Software completes the reset process by clearing the SRTIMER bit.

There may be latency from the clearing of the SRTIMER bit to when the peripheral is ready for use.
Software can check the corresponding PRTIMER bit to be sure.

Important: This register should be used to reset the timer modules. To support legacy software,
the SRCR1 register is available. Setting a bit in the SRCR1 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR1 register can
be read back correctly when reading the SRCR1 register. Software must use this register
to reset modules that are not present in the legacy registers. If software uses this register
to reset a legacy peripheral (such as Timer 1), the write causes proper operation, but
the value of that bit is not reflected in the SRCR1 register. If software uses both legacy
and peripheral-specific register accesses, the peripheral-specific registers must be
accessed by read-modify-write operations that affect only peripherals that are not present
in the legacy registers. In this manner, both the peripheral-specific and legacy registers
have coherent information.

16/32-Bit General-Purpose Timer Software Reset (SRTIMER)

Base 0x400F.E000
Offset 0x504
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21

20

19

18

I 1 I 1 I 1 I I I I 1 I 1 I
reserved

Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 16/32-Bit General-Purpose Timer 5 Software Reset
Value Description
1 16/32-bit general-purpose timer module 5 is reset.
0 16/32-bit general-purpose timer module 5 is not reset.
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Bit/Field Name

Type Reset Description

4 R4 R/W 0

16/32-Bit General-Purpose Timer 4 Software Reset
Value Description
1

16/32-bit general-purpose timer module 4 is reset.
0

16/32-bit general-purpose timer module 4 is not reset

R3 R/W 0 16/32-Bit General-Purpose Timer 3 Software Reset

Value Description
1

16/32-bit general-purpose timer module 3 is reset.
0

16/32-bit general-purpose timer module 3 is not reset.
R2 R/W 0 16/32-Bit General-Purpose Timer 2 Software Reset

Value Description
1

16/32-bit general-purpose timer module 2 is reset.
0

16/32-bit general-purpose timer module 2 is not reset.

R1 R/W 0 16/32-Bit General-Purpose Timer 1 Software Reset

Value Description
1

16/32-bit general-purpose timer module 1 is reset.
0

16/32-bit general-purpose timer module 1 is not reset.
RO R/W 0 16/32-Bit General-Purpose Timer 0 Software Reset

Value Description
1

16/32-bit general-purpose timer module 0 is reset.
0

16/32-bit general-purpose timer module 0 is not reset.
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Register 43: General-Purpose Input/Output Software Reset (SRGPIO), offset
0x508

The SRGPIO register provides software the capability to reset the available GPIO modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the GPIO modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRGPIO register. While the SRGPIO bit is 1, the peripheral
is held in reset.

2. Software completes the reset process by clearing the SRGPIO bit.

There may be latency from the clearing of the SRGPIO bit to when the peripheral is ready for use.
Software can check the corresponding PRGPIO bit to be sure.

Important: This register should be used to reset the GPIO modules. To support legacy software,
the SRCR2 register is available. Setting a bit in the SRCR2 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR2 register can
be read back correctly when reading the SRCR2 register. Software must use this register
to reset modules that are not present in the legacy registers. If software uses this register
to reset a legacy peripheral (such as GPIO A), the write causes proper operation, but
the value of that bit is not reflected in the SRCR2 register. If software uses both legacy
and peripheral-specific register accesses, the peripheral-specific registers must be
accessed by read-modify-write operations that affect only peripherals that are not present
in the legacy registers. In this manner, both the peripheral-specific and legacy registers
have coherent information.

General-Purpose Input/Output Software Reset (SRGPIO)

Base 0x400F.E000
Offset 0x508
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved R6 R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
6 R6 R/W 0 GPIO Port G Software Reset
Value Description
1 GPIO Port G is reset.
0 GPIO Port G is not reset.
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Bit/Field Name

Type Reset Description

5 R5 R/W 0 GPIO Port F Software Reset

Value Description
1 GPIO Port F is reset.
0 GPIO Port F is not reset.

R4 R/W 0 GPIO Port E Software Reset

Value Description
1 GPIO Port E is reset.
0 GPIO Port E is not reset.

R3 R/W 0 GPIO Port D Software Reset

Value Description
1 GPIO Port D is reset.
0 GPIO Port D is not reset.

R2 R/W 0 GPIO Port C Software Reset

Value Description
1 GPIO Port C is reset.
0 GPIO Port C is not reset.

R1 R/W 0 GPIO Port B Software Reset

Value Description
1 GPIO Port B is reset.
0 GPIO Port B is not reset.

RO R/W 0 GPIO Port A Software Reset

Value Description
1 GPIO Port A is reset.
0 GPIO Port A is not reset.
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Register 44: Micro Direct Memory Access Software Reset (SRDMA), offset
0x50C

The SRDMA register provides software the capability to reset the available uDMA module. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the uDMA module and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRDMA register. While the SRDMA bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRDMA bit.

There may be latency from the clearing of the SRDMA bit to when the peripheral is ready for use.
Software can check the corresponding PRDMA bit to be sure.

Important: This register should be used to reset the uDMA module. To support legacy software,
the SRCR2 register is available. Setting the UDMA bit in the SRCR2 register also resets
the uDMA module. If the UDMA bit is set by writing to the SRCR2 register, it can be read
back correctly when reading the SRCR2 register. If software uses this register to reset
the uDMA module, the write causes proper operation, but the value of the UDMA bit is
not reflected in the SRCR2 register. If software uses both legacy and peripheral-specific
register accesses, the peripheral-specific registers must be accessed by
read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Micro Direct Memory Access Software Reset (SRDMA)

Base 0x400F.E000
Offset 0x50C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved RO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 UDMA Module Software Reset

Value Description
1 UDMA module is reset.

0 UDMA module is not reset.
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Register 45: Universal Asynchronous Receiver/Transmitter Software Reset
(SRUART), offset 0x518

The SRUART register provides software the capability to reset the available UART modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the UART modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRUART register. While the SRUART bit is 1, the peripheral
is held in reset.

2. Software completes the reset process by clearing the SRUART bit.

There may be latency from the clearing of the SRUART bit to when the peripheral is ready for use.
Software can check the corresponding PRUART bit to be sure.

Important: This register should be used to reset the UART modules. To support legacy software,
the SRCR1 register is available. Setting a bit in the SRCR1 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR1 register can
be read back correctly when reading the SRCR1 register. Software must use this register
to reset modules that are not present in the legacy registers. If software uses this register
to reset a legacy peripheral (such as UARTO), the write causes proper operation, but
the value of that bit is not reflected in the SRCR1 register. If software uses both legacy
and peripheral-specific register accesses, the peripheral-specific registers must be
accessed by read-modify-write operations that affect only peripherals that are not present
in the legacy registers. In this manner, both the peripheral-specific and legacy registers
have coherent information.

Universal Asynchronous Receiver/Transmitter Software Reset (SRUART)

Base 0x400F.E000
Offset 0x518
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved R7 R6 R5 R4 R3 R2 R1 RO
1
Type RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:8 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
7 R7 R/W 0 UART Module 7 Software Reset

Value Description

1 UART module 7 is reset.

0 UART module 7 is not reset.

April 10, 2013
Texas Instruments-Production Data

301




System Control

Bit/Field Name
6 R6
5 R5
4 R4
3 R3
2 R2
1 R1
0 RO

302

Type

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Reset Description

UART Module 6 Software Reset

Value Description
1

0

UART module 6 is reset.

UART Module 5 Software Reset

Value Description
1
0

UART module 5 is reset.

UART module 5 is not reset.

UART Module 4 Software Reset

Value Description
1

0

UART module 4 is reset.
UART module 4 is not reset.

UART Module 3 Software Reset

Value Description
1

0

UART module 3 is reset.

UART module 3 is not reset.

UART Module 2 Software Reset

Value Description
1

0

UART module 2 is reset.

UART module 2 is not reset.

UART Module 1 Software Reset

Value Description
1

0

UART module 1 is reset.

UART module 1 is not reset.

UART Module 0 Software Reset

Value Description
1

0

UART module 0 is reset.

UART module 0 is not reset.

UART module 6 is not reset.

Texas Instruments-Production Data

April 10, 2013



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 46: Synchronous Serial Interface Software Reset (SRSSI), offset
0x51C

The SRSSI register provides software the capability to reset the available SSI modules. This register
provides the same capability as the legacy Software Reset Control n SRCRn registers specifically
for the SSI modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRSSI register. While the SRSSI bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRSSI bit.

There may be latency from the clearing of the SRSSI bit to when the peripheral is ready for use.
Software can check the corresponding PRSSI bit to be sure.

Important: This register should be used to reset the SSI modules. To support legacy software, the
SRCR1 register is available. Setting a bit in the SRCR1 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR1 register can
be read back correctly when reading the SRCR1 register. Software must use this register
to reset modules that are not present in the legacy registers. If software uses this register
to reset a legacy peripheral (such as SSI0), the write causes proper operation, but the
value of that bit is not reflected in the SRCR1 register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Synchronous Serial Interface Software Reset (SRSSI)

Base 0x400F.E000
Offset 0x51C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:4 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
3 R3 R/W 0 SSI Module 3 Software Reset
Value Description
1 SSI module 3 is reset.
0 SSI module 3 is not reset.
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Bit/Field

Name Type Reset Description
2 R2 R/W 0 SSI Module 2 Software Reset
Value Description
1 SSI module 2 is reset.
0 SSI module 2 is not reset.
1 R1 R/W 0 SSI Module 1 Software Reset
Value Description
1 SSI module 1 is reset.
0 SSI module 1 is not reset.
0 RO R/W 0

SSI Module 0 Software Reset

Value Description
1 SSI module 0 is reset.

0 SSI module 0 is not reset.
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Register 47: Inter-Integrated Circuit Software Reset (SRI2C), offset 0x520

The SRI2C register provides software the capability to reset the available I12C modules. This register
provides the same capability as the legacy Software Reset Control n SRCRn registers specifically
for the 1°C modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRI2C register. While the SRI2C bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRI2C bit.

There may be latency from the clearing of the SRI2C bit to when the peripheral is ready for use.
Software can check the corresponding PRI2C bit to be sure.

Important: This register should be used to reset the I2°C modules. To support legacy software, the
SRCRH1 register is available. Setting a bit in the SRCR1 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR1 register can
be read back correctly when reading the SRCR1 register. Software must use this register
to reset modules that are not present in the legacy registers. If software uses this register
to reset a legacy peripheral (such as 12C0), the write causes proper operation, but the
value of that bit is not reflected in the SRCR1 register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Inter-Integrated Circuit Software Reset (SRI2C)

Base 0x400F.E000
Offset 0x520
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 T 1 1 1
reserved R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 I2C Module 5 Software Reset
Value Description
1 I2C module 5 is reset.
0 I2C module 5 is not reset.
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Bit/Field Name

Type Reset Description

4 R4 R/W 0 I2C Module 4 Software Reset

Value Description
1 I2C module 4 is reset.

0 I2C module 4 is not reset.

3 R3 R/W 0 I2C Module 3 Software Reset

Value Description
1 I2C module 3 is reset.

0 I2C module 3 is not reset.

2 R2 R/W 0 I2C Module 2 Software Reset

Value Description
1 I2C module 2 is reset.

0 I2C module 2 is not reset.

1 R1 R/W 0 I2C Module 1 Software Reset

Value Description
1 IC module 1 is reset.

0 I2C module 1 is not reset.

I2C Module 0 Software Reset

Value Description
1 I2C module 0 is reset.

0 I2C module 0 is not reset.

306

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 48: Controller Area Network Software Reset (SRCAN), offset 0x534

The SRCAN register provides software the capability to reset the available CAN modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the CAN modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRCAN register. While the SRCAN bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRCAN bit.

There may be latency from the clearing of the SRCAN bit to when the peripheral is ready for use.
Software can check the corresponding PRCAN bit to be sure.

Important: This register should be used to reset the CAN modules. To support legacy software,
the SRCRO register is available. Setting a bit in the SRCRO register also resets the
corresponding module. Any bits that are changed by writing to the SRCRO register can
be read back correctly when reading the SRCRO register. If software uses this register
to reset a legacy peripheral (such as CANO), the write causes proper operation, but the
value of that bit is not reflected in the SRCRO register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Controller Area Network Software Reset (SRCAN)

Base 0x400F.E000
Offset 0x534
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) 1 1 1 1 1 1 1 1 ) 1 1
reserved R1 RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 CAN Module 1 Software Reset
Value Description
1 CAN module 1 is reset.
0 CAN module 1 is not reset.
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Bit/Field Name Type Reset Description

0 RO R/W 0 CAN Module 0 Software Reset

Value Description
1 CAN module 0 is reset.
0 CAN module 0 is not reset.
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Register 49: Analog-to-Digital Converter Software Reset (SRADC), offset 0x538

The SRADC register provides software the capability to reset the available ADC modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the ADC modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRADC register. While the SRADC bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRADC bit.

There may be latency from the clearing of the SRADC bit to when the peripheral is ready for use.
Software can check the corresponding PRADC bit to be sure.

Important: This register should be used to reset the ADC modules. To support legacy software,
the SRCRO register is available. Setting a bit in the SRCRO register also resets the
corresponding module. Any bits that are changed by writing to the SRCRO register can
be read back correctly when reading the SRCRO register. If software uses this register
to reset a legacy peripheral (such as ADCO), the write causes proper operation, but the
value of that bit is not reflected in the SRCRO register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Analog-to-Digital Converter Software Reset (SRADC)

Base 0x400F.E000
Offset 0x538
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) 1 1 1 1 1 1 1 1 ) 1 1
reserved R1 RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 ADC Module 1 Software Reset
Value Description
1 ADC module 1 is reset.
0 ADC module 1 is not reset.
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Bit/Field Name Type Reset Description
0 RO R/W 0 ADC Module 0 Software Reset
Value Description
1 ADC module 0 is reset.
0 ADC module 0 is not reset.
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Register 50: Analog Comparator Software Reset (SRACMP), offset 0x53C

The SRACMP register provides software the capability to reset the available analog comparator
module. This register provides the same capability as the legacy Software Reset Control n SRCRn
registers specifically for the analog comparator module and has the same bit polarity as the
corresponding SRCRn bits.

A block is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRACMP register. While the SRACMP bit is 1, the module
is held in reset.

2. Software completes the reset process by clearing the SRACMP bit.

There may be latency from the clearing of the SRACMP bit to when the module is ready for use.
Software can check the corresponding PRACMP bit to be sure.

Important: This register should be used to reset the analog comparator module. To support legacy
software, the SRCR1 register is available. Setting any of the COMPn bits in the SRCR0O
register also resets the analog comparator module. If any of the COMPn bits are set by
writing to the SRCR1 register, it can be read back correctly when reading the SRCRO0
register. If software uses this register to reset the analog comparator module, the write
causes proper operation, but the value of RO is not reflected by the COMPn bits in the
SRCRH1 register. If software uses both legacy and peripheral-specific register accesses,
the peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Analog Comparator Software Reset (SRACMP)

Base 0x400F.E000
Offset 0x53C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 I 1 I 1 I 1 I I I I 1 I 1
reserved RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 Analog Comparator Module 0 Software Reset
Value Description
1 Analog comparator module is reset.
0 Analog comparator module is not reset.
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Register 51: Pulse Width Modulator Software Reset (SRPWM), offset 0x540

The SRPWM register provides software the capability to reset the available PWM modules. This
register provides the same capability as the legacy Software Reset Control n SRCRn registers
specifically for the PWM modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRPWM register. While the SRPWM bit is 1, the peripheral
is held in reset.

2. Software completes the reset process by clearing the SRPWM bit.

There may be latency from the clearing of the SRPWM bit to when the peripheral is ready for use.
Software can check the corresponding PRPWM bit to be sure.

Important: This register should be used to reset the PWM modules. To support legacy software,
the SRCRO register is available. Setting the PWM bit in the SRCRO register also resets
the PWMO module. If the PWM bit is changed by writing to the SRCRO register, it can
be read back correctly when reading the SRCRO register. Software must use this register
to reset PWM1, which is not present in the legacy registers. If software uses this register
to reset PWMO, the write causes proper operation, but the value of that bit is not reflected
in the SRCRO register. If software uses both legacy and peripheral-specific register
accesses, the peripheral-specific registers must be accessed by read-modify-write
operations that affect only peripherals that are not present in the legacy registers. In
this manner, both the peripheral-specific and legacy registers have coherent information.

Pulse Width Modulator Software Reset (SRPWM)

Base 0x400F.E000
Offset 0x540
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) 1 ) 1 1 1 1 1 1 ) 1 )
reserved R1 RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 PWM Module 1 Software Reset
Value Description
1 PWM module 1 is reset.
0 PWM module 1 is not reset.
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Bit/Field Name Type Reset Description

0 RO R/W 0 PWM Module 0 Software Reset

Value Description
1 PWM module 0 is reset.
0 PWM module 0 is not reset.
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Register 52: Quadrature Encoder Interface Software Reset (SRQEI), offset
0x544

The SRQEI register provides software the capability to reset the available QEI modules. This register
provides the same capability as the legacy Software Reset Control n SRCRn registers specifically
for the QEIl modules and has the same bit polarity as the corresponding SRCRn bits.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRQEI register. While the SRQEI bit is 1, the peripheral is
held in reset.

2. Software completes the reset process by clearing the SRQEI bit.

There may be latency from the clearing of the SRQEI bit to when the peripheral is ready for use.
Software can check the corresponding PRQEI bit to be sure.

Important: This register should be used to reset the QEI modules. To support legacy software, the
SRCR1 register is available. Setting a bit in the SRCR1 register also resets the
corresponding module. Any bits that are changed by writing to the SRCR1 register can
be read back correctly when reading the SRCR1 register. If software uses this register
to reset a legacy peripheral (such as QEIO), the write causes proper operation, but the
value of that bit is not reflected in the SRCR1 register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Quadrature Encoder Interface Software Reset (SRQEI)

Base 0x400F.E000
Offset 0x544
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved R1 RO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

R1 R/W 0 QEI Module 1 Software Reset

Value Description
1 QEI module 1 is reset.

0 QEI module 1 is not reset.
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Bit/Field Name Type Reset Description

0 RO R/W 0 QEI Module 0 Software Reset

Value Description
1 QEI module 0 is reset.

0 QEI module 0 is not reset.
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EEPROM Software Reset (SREEPROM)

Register 53: EEPROM Software Reset (SREEPROM), offset 0x558
The SREEPROM register provides software the capability to reset the available EEPROM module.

A peripheral is reset by software using a simple two-step process:

1.

Software sets a bit (or bits) in the SREEPROM register. While the SREEPROM bit is 1, the
peripheral is held in reset.

2. Software completes the reset process by clearing the SREEPROM bit.

There may be latency from the clearing of the SREEPROM bit to when the peripheral is ready for
use. Software can check the corresponding PREEPROM bit to be sure.

Base 0x400F.E000
Offset 0x558
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 EEPROM Module Software Reset
Value Description
1 EEPROM module is reset.
0 EEPROM module is not reset.
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Register 54: 32/64-Bit Wide General-Purpose Timer Software Reset
(SRWTIMER), offset 0x55C

The SRWTIMER register provides software the capability to reset the available 32/64-bit wide timer
modules.

A peripheral is reset by software using a simple two-step process:

1. Software sets a bit (or bits) in the SRWTIMER register. While the SRWTIMER bit is 1, the
peripheral is held in reset.

2. Software completes the reset process by clearing the SRWTIMER bit.

There may be latency from the clearing of the SRWTIMER bit to when the peripheral is ready for
use. Software can check the corresponding PRWTIMER bit to be sure.

32/64-Bit Wide General-Purpose Timer Software Reset (SRWTIMER)

Base 0x400F.E000
Offset 0x55C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 )
reserved R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 32/64-Bit Wide General-Purpose Timer 5 Software Reset
Value Description
1 32/64-bit wide general-purpose timer module 5 is reset.
0 32/64-bit wide general-purpose timer module 5 is not reset.
4 R4 R/W 0 32/64-Bit Wide General-Purpose Timer 4 Software Reset
Value Description
1 32/64-bit wide general-purpose timer module 4 is reset.
0 32/64-bit wide general-purpose timer module 4 is not reset.
3 R3 R/W 0 32/64-Bit Wide General-Purpose Timer 3 Software Reset
Value Description
1 32/64-bit wide general-purpose timer module 3 is reset.
0 32/64-bit wide general-purpose timer module 3 is not reset.
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Bit/Field Name Type Reset Description
2 R2 R/W 0 32/64-Bit Wide General-Purpose Timer 2 Software Reset
Value Description
1 32/64-bit wide general-purpose timer module 2 is reset.
0 32/64-bit wide general-purpose timer module 2 is not reset
1 R1 R/W 0 32/64-Bit Wide General-Purpose Timer 1 Software Reset

Value Description

1 32/64-bit wide general-purpose timer module 1 is reset.

0 32/64-bit wide general-purpose timer module 1 is not reset.

0 RO R/W 0

32/64-Bit Wide General-Purpose Timer 0 Software Reset
Value Description
1

32/64-bit wide general-purpose timer module 0 is reset.
0

32/64-bit wide general-purpose timer module 0 is not reset.

318

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;yentical to LM4F211E5QR)

Register 55: Watchdog Timer Run Mode Clock Gating Control (RCGCWD),
offset 0x600

The RCGCWD register provides software the capability to enable and disable watchdog modules
in Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the watchdog modules. To
support legacy software, the RCGCO register is available. A write to the RCGCO register
also writes the corresponding bit in this register. Any bits that are changed by writing
to the RCGCO register can be read back correctly with a read of the RCGCO register.
If software uses this register to write a legacy peripheral (such as Watchdog 0), the
write causes proper operation, but the value of that bit is not reflected in the RCGCO0
register. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Watchdog Timer Run Mode Clock Gating Control (RCGCWD)

Base 0x400F.E000
Offset 0x600
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved R1 RO
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 Watchdog Timer 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to Watchdog module 1 in Run mode.
0 Watchdog module 1 is disabled.
0 RO R/W 0 Watchdog Timer 0 Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to Watchdog module 0 in Run mode.
0 Watchdog module 0 is disabled.
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Register 56: 16/32-Bit General-Purpose Timer Run Mode Clock Gating Control
(RCGCTIMER), offset 0x604

The RCGCTIMER register provides software the capability to enable and disable 16/32-bit timer
modules in Run mode. When enabled, a module is provided a clock and accesses to module registers
are allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the timer modules and has the same
bit polarity as the corresponding RCGCn bits.

Important:

This register should be used to control the clocking for the timer modules. To support
legacy software, the RCGC1 register is available. A write to the RCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGC1 register can be read back correctly with a read of the RCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as Timer 0), the write
causes proper operation, but the value of that bit is not reflected in the RCGC1 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

16/32-Bit General-Purpose Timer Run Mode Clock Gating Control (RCGCTIMER)

Base 0x400F.E000
Offset 0x604
Type R/W, reset 0x0000.0000

31 30 29

28 27 26 25 24 23 22 21 20 19 18

I 1 I 1 I I I I 1 I 1 I
reserved

Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 16/32-Bit General-Purpose Timer 5 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 5 in Run mode.

0 16/32-bit general-purpose timer module 5 is disabled.
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Bit/Field

4

April 10, 2013

Name Type Reset Description

R4 R/W 0 16/32-Bit General-Purpose Timer 4 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 4 in Run mode.

16/32-bit general-purpose timer module 4 is disabled.

R3 R/W 0 16/32-Bit General-Purpose Timer 3 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 3 in Run mode.

16/32-bit general-purpose timer module 3 is disabled.

R2 R/W 0 16/32-Bit General-Purpose Timer 2 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 2 in Run mode.

16/32-bit general-purpose timer module 2 is disabled.

R1 R/W 0 16/32-Bit General-Purpose Timer 1 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 1 in Run mode.

16/32-bit general-purpose timer module 1 is disabled.

RO R/W 0 16/32-Bit General-Purpose Timer 0 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 0 in Run mode.

16/32-bit general-purpose timer module 0 is disabled.
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Register 57: General-Purpose Input/Output Run Mode Clock Gating Control
(RCGCGPIO), offset 0x608

The RCGCGPIO register provides software the capability to enable and disable GPIO modules in
Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the GPIO modules. To support
legacy software, the RCGC2 register is available. A write to the RCGC2 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGC2 register can be read back correctly with a read of the RCGC2 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as GPIO A), the write
causes proper operation, but the value of that bit is not reflected in the RCGC2 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

General-Purpose Input/Output Run Mode Clock Gating Control (RCGCGPIO)

Base 0x400F.E000
Offset 0x608
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved R6 R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RIW R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6 R6 R/W 0 GPIO Port G Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to GPIO Port G in Run mode.
0 GPIO Port G is disabled.

5 R5 R/W 0 GPIO Port F Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to GPIO Port F in Run mode.
0 GPIO Port F is disabled.
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Bit/Field Name Type Reset Description
4 R4 R/W 0 GPIO Port E Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port E in Run mode
0 GPIO Port E is disabled.
3 R3 R/W 0 GPIO Port D Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port D in Run mode.
0 GPIO Port D is disabled.
2 R2 R/W 0 GPIO Port C Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port C in Run mode.
0 GPIO Port C is disabled.
1 R1 R/W 0 GPIO Port B Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port B in Run mode.
0 GPIO Port B is disabled.
0 RO R/W 0

GPIO Port A Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to GPIO Port A in Run mode.

0 GPIO Port A is disabled.

April 10, 2013
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Register 58: Micro Direct Memory Access Run Mode Clock Gating Control
(RCGCDMA), offset 0x60C

The RCGCDMA register provides software the capability to enable and disable the uDMA module
in Run mode. When enabled, the module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the uDMA module. To support
legacy software, the RCGC2 register is available. A write to the UDMA bit in the RCGC2
register also writes the RO bit in this register. If the UDMA bit is changed by writing to the
RCGC2 register, it can be read back correctly with a read of the RCGC2 register. If
software uses this register to control the clock for the uyDMA module, the write causes
proper operation, but the UDMA bit in the RCGC2 register does not reflect the value of
the RO bit. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Micro Direct Memory Access Run Mode Clock Gating Control (RCGCDMA)

Base 0x400F.E000
Offset 0x60C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1 1 1
reserved RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 UDMA Module Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to the uDMA module in Run mode.
0 MDMA module is disabled.
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Register 59: Universal Asynchronous Receiver/Transmitter Run Mode Clock
Gating Control (RCGCUART), offset 0x618

The RCGCUART register provides software the capability to enable and disable the UART modules
in Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the UART modules. To support
legacy software, the RCGC1 register is available. A write to the RCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGC1 register can be read back correctly with a read of the RCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as UARTO), the write
causes proper operation, but the value of that bit is not reflected in the RCGC1 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Universal Asynchronous Receiver/Transmitter Run Mode Clock Gating Control (RCGCUART)

Base 0x400F.E000
Offset 0x618
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved R7 R6 R5 R4 R3 R2 R1 RO
1
Type RO RO RO RO RO RO RO RO R/W RIW R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:8 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7 R7 R/W 0 UART Module 7 Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to UART module 7 in Run mode.
0 UART module 7 is disabled.

6 R6 R/W 0 UART Module 6 Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to UART module 6 in Run mode.
0 UART module 6 is disabled.
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Bit/Field Name

Type Reset Description

5 R5 R/W 0 UART Module 5 Run Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 5 in Run mode
0

UART module 5 is disabled.

R4 R/W 0 UART Module 4 Run Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 4 in Run mode.
0

UART module 4 is disabled.

R3 R/W 0 UART Module 3 Run Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 3 in Run mode.
0

UART module 3 is disabled.

R2 R/W 0 UART Module 2 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 2 in Run mode.
0

UART module 2 is disabled.

R1 R/W 0 UART Module 1 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 1 in Run mode.
0

UART module 1 is disabled.

RO R/W 0 UART Module 0 Run Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 0 in Run mode.
0

UART module 0 is disabled.
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Register 60: Synchronous Serial Interface Run Mode Clock Gating Control

(RCGCSSI), offset 0x61C

The RCGCSSI register provides software the capability to enable and disable the SSI modules in
Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the SSI modules. To support
legacy software, the RCGC1 register is available. A write to the RCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGC1 register can be read back correctly with a read of the RCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as SSI0), the write causes
proper operation, but the value of that bit is not reflected in the RCGC1 register. If
software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Synchronous Serial Interface Run Mode Clock Gating Control (RCGCSSI)

Base 0x400F.E000
Offset 0x61C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 24 23 22 21 20 19 18 17 16
1 ) 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved R3 R2 R1 RO
1
Type RO RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Description
31:4 reserved RO Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
3 R3 R/W SSI Module 3 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to SSI module 3 in Run mode.
0 SSI module 3 is disabled.
2 R2 R/W SSI Module 2 Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to SSI module 2 in Run mode.
0 SSI module 2 is disabled.
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Bit/Field

Name Type Reset Description
1 R1 R/W 0 SSI Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to SSI module 1 in Run mode
0 SSI module 1 is disabled.
0 RO R/W 0

SSI Module 0 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to SSI module 0 in Run mode.

0 SSI module 0 is disabled.
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Register 61: Inter-Integrated Circuit Run Mode Clock Gating Control
(RCGCI2C), offset 0x620

The RCGCI2C register provides software the capability to enable and disable the 12C modules in
Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the I°C modules. To support
legacy software, the RCGC1 register is available. A write to the RCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGC1 register can be read back correctly with a read of the RCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as 12C0), the write causes
proper operation, but the value of that bit is not reflected in the RCGC1 register. If
software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Inter-Integrated Circuit Run Mode Clock Gating Control (RCGCI2C)

Base 0x400F.E000
Offset 0x620
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 T 1 1 1 1 1 1 1 1 T
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I 1 I 1 I 1 I I
reserved R5 R4 R3 R2 R1 RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RW RIW RW RIW RW RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 I2C Module 5 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 1°C module 5 in Run mode.
0 I2C module 5 is disabled.
4 R4 R/W 0 I2C Module 4 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I2C module 4 in Run mode.
0 I°C module 4 is disabled.
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Bit/Field Name

Type Reset Description
3 R3 R/W 0 IC Module 3 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 12C module 3 in Run mode
0 I2C module 3 is disabled.
2 R2 R/W 0 I2C Module 2 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I1°C module 2 in Run mode.
0 I2C module 2 is disabled.
1 R1 R/W 0 I2C Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I12C module 1 in Run mode.
0 I°C module 1 is disabled.
0 RO R/wW 0

I2C Module 0 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 1°C module 0 in Run mode.

0 I2C module 0 is disabled.
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Register 62: Controller Area Network Run Mode Clock Gating Control

(RCGCCAN), offset 0x634

The RCGCCAN register provides software the capability to enable and disable the CAN modules
in Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the CAN modules. To support
legacy software, the RCGCO register is available. A write to the RCGCO register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGCO register can be read back correctly with a read of the RCGCO register. If software
uses this register to write a legacy peripheral (such as CANO), the write causes proper
operation, but the value of that bit is not reflected in the RCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Controller Area Network Run Mode Clock Gating Control (RCGCCAN)

Base 0x400F.E000
Offset 0x634
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 24 23 22 21 20 19 18 17 16
I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
reserved R1 RO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Description
31:2 reserved RO Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W CAN Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to CAN module 1 in Run mode.
0 CAN module 1 is disabled.
0 RO R/W CAN Module 0 Run Mode Clock Gating Control

Value Description
1 Enable and provide a clock to CAN module 0 in Run mode.
0 CAN module 0 is disabled.
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Register 63: Analog-to-Digital Converter Run Mode Clock Gating Control

(RCGCADC), offset 0x638

The RCGCADC register provides software the capability to enable and disable the ADC modules
in Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the ADC modules. To support
legacy software, the RCGCO register is available. A write to the RCGCO register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGCO register can be read back correctly with a read of the RCGCO register. If software
uses this register to write a legacy peripheral (such as ADCO), the write causes proper
operation, but the value of that bit is not reflected in the RCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Analog-to-Digital Converter Run Mode Clock Gating Control (RCGCADC)

Base 0x400F.E000

Offset 0x638
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 ) 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved R1 RO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 ADC Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to ADC module 1 in Run mode.
0 ADC module 1 is disabled.
0 RO R/W 0 ADC Module 0 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to ADC module 0 in Run mode.
0 ADC module 0 is disabled.
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Register 64: Analog Comparator Run Mode Clock Gating Control
(RCGCACMP), offset 0x63C

The RCGCACMP register provides software the capability to enable and disable the analog
comparator module in Run mode. When enabled, the module is provided a clock and accesses to
module registers are allowed. When disabled, the clock is disabled to save power and accesses to
module registers generate a bus fault. This register provides the same capability as the legacy Run
Mode Clock Gating Control Register n RCGCn registers specifically for the watchdog modules
and has the same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the analog comparator module.
To support legacy software, the RCGC1 register is available. Setting any of the COMPn
bits in the RCGC1 register also sets the RO bit in this register. If any of the COMPn bits
are set by writing to the RCGC1 register, it can be read back correctly when reading
the RCGC1 register. If software uses this register to change the clocking for the analog
comparator module, the write causes proper operation, but the value RO is not reflected
by the COMPn bits in the RCGC1 register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Analog Comparator Run Mode Clock Gating Control (RCGCACMP)

Base 0x400F.E000
Offset 0x63C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 T 1 1 1 1 1 1 1 1
reserved RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 Analog Comparator Module 0 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to the analog comparator module
in Run mode.
0 Analog comparator module is disabled.
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Register 65: Pulse Width Modulator Run Mode Clock Gating Control
(RCGCPWM), offset 0x640

The RCGCPWM register provides software the capability to enable and disable the PWM modules
in Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the PWM modules. To support
legacy software, the RCGCO register is available. A write to the PWM bit in the RCGCO
register also writes the RO bit in this register. If the PWM bit is changed by writing to the
RCGCO register, it can be read back correctly with a read of the RCGCO register.
Software must use this register to support modules that are not present in the legacy
registers. If software uses this register to write to RO, the write causes proper operation,
but the value of that bit is not reflected in the PWM bit in the RCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Pulse Width Modulator Run Mode Clock Gating Control (RCGCPWM)

Base 0x400F.E000
Offset 0x640
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1 1
reserved R1 RO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 PWM Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to PWM module 1 in Run mode.
0 PWM module 1 is disabled.
0 RO R/W 0 PWM Module 0 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to PWM module 0 in Run mode.
0 PWM module 0 is disabled.
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Register 66: Quadrature Encoder Interface Run Mode Clock Gating Control
(RCGCAQEI), offset 0x644

The RCGCQEI register provides software the capability to enable and disable the QEI modules in
Run mode. When enabled, a module is provided a clock and accesses to module registers are
allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding RCGCn bits.

Important: This register should be used to control the clocking for the QEI modules. To support
legacy software, the RCGC1 register is available. A write to the RCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
RCGCH1 register can be read back correctly with a read of the RCGC1 register. If software
uses this register to write a legacy peripheral (such as QEIQ), the write causes proper
operation, but the value of that bit is not reflected in the RCGC1 register. If software

uses both legacy and peripheral-specific register accesses, the peripheral-specifi

Cc

registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific

and legacy registers have coherent information.

Quadrature Encoder Interface Run Mode Clock Gating Control (RCGCQEI)

Base 0x400F.E000
Offset 0x644
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved R1 RO
1 1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 R1 R/W 0 QEI Module 1 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to QEI module 1 in Run mode.
0 QEI module 1 is disabled.
0 RO R/W 0 QEI Module 0 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to QEI module 0 in Run mode.

0 QEI module 0 is disabled.
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Register 67: EEPROM Run Mode Clock Gating Control (RCGCEEPROM), offset
0x658

The RCGCEEPROM register provides software the capability to enable and disable the EEPROM
module in Run mode. When enabled, the module is provided a clock and accesses to module
registers are allowed. When disabled, the clock is disabled to save power and accesses to module

registers generate a bus fault.

EEPROM Run Mode Clock Gating Control (RCGCEEPROM)

Base 0x400F.E000
Offset 0x658
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 I I I I 1 I 1
reserved RO
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 RO R/W 0 EEPROM Module Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to the EEPROM module in Run
mode.
0 EEPROM module is disabled.
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Register 68: 32/64-Bit Wide General-Purpose Timer Run Mode Clock Gating
Control (RCGCWTIMER), offset 0x65C

The RCGCWTIMER register provides software the capability to enable and disable 3264-bit timer
modules in Run mode. When enabled, a module is provided a clock and accesses to module registers
are allowed. When disabled, the clock is disabled to save power and accesses to module registers
generate a bus fault. This register provides the same capability as the legacy Run Mode Clock
Gating Control Register n RCGCn registers specifically for the timer modules and has the same
bit polarity as the corresponding RCGCn bits.

32/64-Bit Wide General-Purpose Timer Run Mode Clock Gating Control (RCGCWTIMER)

Base 0x400F.E000
Offset 0x65C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 I 1 I 1 I 1 I I
reserved R5 R4 R3 R2 R1 RO
1
Type RO RO RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 R5 R/W 0 32/64-Bit Wide General-Purpose Timer 5 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 5 in Run mode.
0 32/64-bit wide general-purpose timer module 5 is disabled.
4 R4 R/W 0 32/64-Bit Wide General-Purpose Timer 4 Run Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 4 in Run mode.
0 32/64-bit wide general-purpose timer module 4 is disabled.
3 R3 R/W 0 32/64-Bit Wide General-Purpose Timer 3 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 3 in Run mode.

0 32/64-bit wide general-purpose timer module 3 is disabled.

April 10, 2013

337

Texas Instruments-Production Data



System Control

Bit/Field

2

Name

R2

R1

RO

Type

R/W

R/W

R/W

Reset

Description

32/64-Bit Wide General-Purpose Timer 2 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 2 in Run mode.

0 32/64-bit wide general-purpose timer module 2 is disabled.

32/64-Bit Wide General-Purpose Timer 1 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 1 in Run mode.

0 32/64-bit wide general-purpose timer module 1 is disabled.

32/64-Bit Wide General-Purpose Timer 0 Run Mode Clock Gating Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 0 in Run mode.

0 32/64-bit wide general-purpose timer module 0 is disabled.
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Register 69: Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD),
offset 0x700

The SCGCWD register provides software the capability to enable and disable watchdog modules

in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the watchdog modules. To
support legacy software, the SCGCO register is available. A write to the SCGCO register
also writes the corresponding bit in this register. Any bits that are changed by writing
to the SCGCO register can be read back correctly with a read of the SCGCO register.
If software uses this register to write a legacy peripheral (such as Watchdog 0), the
write causes proper operation, but the value of that bit is not reflected in the SCGCO0
register. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD)

Base 0x400F.E000
Offset 0x700
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved S1 Sl
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 S1 R/W 0 Watchdog Timer 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to Watchdog module 1 in sleep
mode.
0 Watchdog module 1 is disabled.
0 SO R/W 0 Watchdog Timer 0 Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to Watchdog module 0 in sleep
mode.

0 Watchdog module 0 is disabled.

April 10, 2013

339
Texas Instruments-Production Data



System Control

Register 70: 16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control
(SCGCTIMER), offset 0x704

The SCGCTIMER register provides software the capability to enable and disable 16/32-bit timer
modules in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is
disabled to save power. This register provides the same capability as the legacy Sleep Mode Clock
Gating Control Register n SCGCn registers specifically for the timer modules and has the same
bit polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the timer modules. To support
legacy software, the SCGC1 register is available. A write to the SCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGC1 register can be read back correctly with a read of the SCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as Timer 0), the write
causes proper operation, but the value of that bit is not reflected in the SCGC1 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control (SCGCTIMER)

Base 0x400F.E000
Offset 0x704
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved S5 S4 S3 S2 S1 Sl
1 1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 S5 R/W 0 16/32-Bit General-Purpose Timer 5 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 16/32-bit general-purpose timer
module 5 in sleep mode.
0 16/32-bit general-purpose timer module 5 is disabled.
4 S4 R/W 0 16/32-Bit General-Purpose Timer 4 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 16/32-bit general-purpose timer
module 4 in sleep mode.
0 16/32-bit general-purpose timer module 4 is disabled.
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Bit/Field

3

April 10, 2013

Name Type Reset Description

S3 R/W 0 16/32-Bit General-Purpose Timer 3 Sleep Mode Clock Gating Control
Value Description
1

Enable and provide a clock to 16/32-bit general-purpose timer
module 3 in sleep mode.

16/32-bit general-purpose timer module 3 is disabled.

S2 R/W 0 16/32-Bit General-Purpose Timer 2 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 16/32-bit general-purpose timer
module 2 in sleep mode.
0 16/32-bit general-purpose timer module 2 is disabled.
S1 R/W 0 16/32-Bit General-Purpose Timer 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 16/32-bit general-purpose timer
module 1 in sleep mode.
0 16/32-bit general-purpose timer module 1 is disabled.
SO R/W 0

16/32-Bit General-Purpose Timer 0 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to 16/32-bit general-purpose timer
module 0 in sleep mode.

16/32-bit general-purpose timer module 0 is disabled.
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Register 71: General-Purpose Input/Output Sleep Mode Clock Gating Control
(SCGCGPIO), offset 0x708

The SCGCGPIO register provides software the capability to enable and disable GPIO modules in
sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled to
save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the GPIO modules. To support
legacy software, the SCGC2 register is available. A write to the SCGC2 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGC2 register can be read back correctly with a read of the SCGC2 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as GPIO A), the write
causes proper operation, but the value of that bit is not reflected in the SCGC2 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

General-Purpose Input/Output Sleep Mode Clock Gating Control (SCGCGPIO)

Base 0x400F.E000
Offset 0x708
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved S6 S5 S4 S3 S2 S1 Sl
1 1
Type RO RO RO RO RO RO RO RO RO RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
6 S6 R/W 0 GPIO Port G Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port G in sleep mode.
0 GPIO Port G is disabled.
5 S5 R/W 0 GPIO Port F Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to GPIO Port F in sleep mode.
0 GPIO Port F is disabled.
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Bit/Field Name Type Reset Description
4 S4 R/W 0 GPIO Port E Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port E in sleep mode
0 GPIO Port E is disabled.
3 S3 R/W 0 GPIO Port D Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port D in sleep mode.
0 GPIO Port D is disabled.
2 S2 R/W 0 GPIO Port C Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port C in sleep mode.
0 GPIO Port C is disabled.
1 S1 R/W 0 GPIO Port B Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port B in sleep mode.
0 GPIO Port B is disabled.
0 SO R/W 0

GPIO Port A Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to GPIO Port A in sleep mode.

0 GPIO Port A is disabled.
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Register 72: Micro Direct Memory Access Sleep Mode Clock Gating Control
(SCGCDMA), offset 0x70C

The SCGCDMA register provides software the capability to enable and disable the uDMA module
in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the uDMA module. To support
legacy software, the SCGC2 register is available. A write to the UDMA bit in the SCGC2
register also writes the SO bit in this register. If the UDMA bit is changed by writing to the
SCGC2 register, it can be read back correctly with a read of the SCGC2 register. If
software uses this register to control the clock for the uyDMA module, the write causes
proper operation, but the UDMA bit in the SCGC2 register does not reflect the value of
the SO bit. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Micro Direct Memory Access Sleep Mode Clock Gating Control (SCGCDMA)

Base 0x400F.E000
Offset 0x70C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1 1 1
reserved SO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 S0 R/W 0 UDMA Module Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to the uDMA module in sleep mode.
0 MDMA module is disabled.
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Register 73: Universal Asynchronous Receiver/Transmitter Sleep Mode Clock
Gating Control (SCGCUART), offset 0x718

The SCGCUART register provides software the capability to enable and disable the UART modules
in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the UART modules. To support
legacy software, the SCGC1 register is available. A write to the SCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGC1 register can be read back correctly with a read of the SCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as UARTO), the write
causes proper operation, but the value of that bit is not reflected in the SCGC1 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Universal Asynchronous Receiver/Transmitter Sleep Mode Clock Gating Control (SCGCUART)

Base 0x400F.E000
Offset 0x718
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved s7 S6 S5 S4 S3 S2 S1 Sl
1
Type RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:8 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
7 S7 R/W 0 UART Module 7 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to UART module 7 in sleep mode.
0 UART module 7 is disabled.
6 S6 R/W 0 UART Module 6 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to UART module 6 in sleep mode.
0 UART module 6 is disabled.
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Bit/Field Name

Type Reset Description

5 S5 R/W 0 UART Module 5 Sleep Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 5 in sleep mode
0

UART module 5 is disabled.

S4 R/W 0 UART Module 4 Sleep Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 4 in sleep mode.
0

UART module 4 is disabled.

S3 R/W 0 UART Module 3 Sleep Mode Clock Gating Control

Value Description
1

Enable and provide a clock to UART module 3 in sleep mode.
0

UART module 3 is disabled.

S2 R/W 0 UART Module 2 Sleep Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 2 in sleep mode.
0

UART module 2 is disabled.

S1 R/W 0 UART Module 1 Sleep Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 1 in sleep mode.
0

UART module 1 is disabled.

SO R/W 0 UART Module 0 Sleep Mode Clock Gating Control
Value Description
1

Enable and provide a clock to UART module 0 in sleep mode.
0

UART module 0 is disabled.
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Register 74: Synchronous Serial Interface Sleep Mode Clock Gating Control

(SCGCSSI), offset 0x71C

The SCGCSSI register provides software the capability to enable and disable the SSI modules in
sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled to
save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the SSI modules. To support
legacy software, the SCGC1 register is available. A write to the SCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGC1 register can be read back correctly with a read of the SCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as SSI0), the write causes
proper operation, but the value of that bit is not reflected in the SCGC1 register. If
software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Synchronous Serial Interface Sleep Mode Clock Gating Control (SCGCSSI)

Base 0x400F.E000
Offset 0x71C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 24 23 22 21 20 19 18 17 16
I I 1 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved S3 S2 S1 Sl
1
Type RO RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Description
31:4 reserved RO Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
3 S3 R/W SSI Module 3 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to SSI module 3 in sleep mode.
0 SSI module 3 is disabled.
2 S2 R/W SSI Module 2 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to SSI module 2 in sleep mode.
0 SSI module 2 is disabled.
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Bit/Field

Name Type Reset Description
1 S1 R/W 0 SSI Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to SSI module 1 in sleep mode
0 SSI module 1 is disabled.
0 SO R/W 0

SSI Module 0 Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to SSI module 0 in sleep mode.

0 SSI module 0 is disabled.
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Register 75: Inter-Integrated Circuit Sleep Mode Clock Gating Control
(SCGCI2C), offset 0x720

The SCGCI2C register provides software the capability to enable and disable the 12C modules in
sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled to
save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the I°C modules. To support
legacy software, the SCGC1 register is available. A write to the SCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGC1 register can be read back correctly with a read of the SCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as 12C0), the write causes
proper operation, but the value of that bit is not reflected in the SCGC1 register. If
software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Inter-Integrated Circuit Sleep Mode Clock Gating Control (SCGCI2C)

Base 0x400F.E000
Offset 0x720
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved S5 S4 S3 S2 S1 SO
1 1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 S5 R/W 0 IC Module 5 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 12C module 5 in sleep mode.
0 I°C module 5 is disabled.
4 S4 R/W 0 I2C Module 4 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I1°C module 4 in sleep mode.
0 I2C module 4 is disabled.
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Bit/Field Name

Type Reset Description
3 S3 R/W 0 IC Module 3 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to 12C module 3 in sleep mode
0 I2C module 3 is disabled.
2 S2 R/W 0 I2C Module 2 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I1°C module 2 in sleep mode.
0 I2C module 2 is disabled.
1 S1 R/W 0 IC Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to I12C module 1 in sleep mode.
0 I°C module 1 is disabled.
0 SO R/wW 0

IC Module 0 Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to I1°C module 0 in sleep mode.

0 I2C module 0 is disabled.
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Register 76: Controller Area Network Sleep Mode Clock Gating Control

(SCGCCAN), offset 0x734

The SCGCCAN register provides software the capability to enable and disable the CAN modules

in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the CAN modules. To support
legacy software, the SCGCO register is available. A write to the SCGCO register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGCO register can be read back correctly with a read of the SCGCO register. If software
uses this register to write a legacy peripheral (such as CANO), the write causes proper
operation, but the value of that bit is not reflected in the SCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Controller Area Network Sleep Mode Clock Gating Control (SCGCCAN)

Base 0x400F.E000
Offset 0x734
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved S1 Sl
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 S1 R/W 0 CAN Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to CAN module 1 in sleep mode.
0 CAN module 1 is disabled.
0 SO R/W 0 CAN Module 0 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to CAN module 0 in sleep mode.
0 CAN module 0 is disabled.
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Register 77: Analog-to-Digital Converter Sleep Mode Clock Gating Control
(SCGCADC), offset 0x738

The SCGCADC register provides software the capability to enable and disable the ADC modules

in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the ADC modules. To support
legacy software, the SCGCO register is available. A write to the SCGCO register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGCO register can be read back correctly with a read of the SCGCO register. If software
uses this register to write a legacy peripheral (such as ADCO), the write causes proper
operation, but the value of that bit is not reflected in the SCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Analog-to-Digital Converter Sleep Mode Clock Gating Control (SCGCADC)

Base 0x400F.E000
Offset 0x738
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved S1 Sl
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 S1 R/W 0 ADC Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to ADC module 1 in sleep mode.
0 ADC module 1 is disabled.
0 SO R/W 0 ADC Module 0 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to ADC module 0 in sleep mode.
0 ADC module 0 is disabled.
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Register 78: Analog Comparator Sleep Mode Clock Gating Control
(SCGCACMP), offset 0x73C

The SCGCACMP register provides software the capability to enable and disable the analog
comparator module in sleep mode. When enabled, a module is provided a clock. When disabled,
the clock is disabled to save power. This register provides the same capability as the legacy Sleep
Mode Clock Gating Control Register n SCGCn registers specifically for the watchdog modules
and has the same bit polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the analog comparator module.
To support legacy software, the SCGC1 register is available. Setting any of the COMPn
bits in the SCGCA1 register also sets the SO bit in this register. If any of the COMPn bits
are set by writing to the SCGC1 register, it can be read back correctly when reading
the SCGCA1 register. If software uses this register to change the clocking for the analog
comparator module, the write causes proper operation, but the value SO is not reflected
by the COMPn bits in the SCGC1 register. If software uses both legacy and
peripheral-specific register accesses, the peripheral-specific registers must be accessed
by read-modify-write operations that affect only peripherals that are not present in the
legacy registers. In this manner, both the peripheral-specific and legacy registers have
coherent information.

Analog Comparator Sleep Mode Clock Gating Control (SCGCACMP)

Base 0x400F.E000
Offset 0x73C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 T 1 1 1 1 1 1 1 1
reserved SO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 SO R/W 0 Analog Comparator Module 0 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to the analog comparator module
in sleep mode.
0 Analog comparator module is disabled.
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Register 79: Pulse Width Modulator Sleep Mode Clock Gating Control
(SCGCPWM), offset 0x740

The SCGCPWNM register provides software the capability to enable and disable the PWM modules
in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the PWM modules. To support
legacy software, the SCGCO register is available. A write to the PWM bit in the SCGCO0
register also writes the SO bit in this register. If the PWM bit is changed by writing to the
SCGCO register, it can be read back correctly with a read of the SCGCO register.
Software must use this register to support modules that are not present in the legacy
registers. If software uses this register to write to SO, the write causes proper operation,
but the value of that bit is not reflected in the PWM bit in the SCGCO register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Pulse Width Modulator Sleep Mode Clock Gating Control (SCGCPWM)

Base 0x400F.E000
Offset 0x740
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1 1
reserved S1 SO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 S1 R/W 0 PWM Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to PWM module 1 in sleep mode.
0 PWM module 1 is disabled.
0 SO R/W 0 PWM Module 0 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to PWM module 0 in sleep mode.
0 PWM module 0 is disabled.
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Register 80: Quadrature Encoder Interface Sleep Mode Clock Gating Control

(SCGCQEI), offset 0x744

The SCGCQEI register provides software the capability to enable and disable the QEI modules in
sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled to
save power. This register provides the same capability as the legacy Sleep Mode Clock Gating
Control Register n SCGCn registers specifically for the watchdog modules and has the same bit
polarity as the corresponding SCGCn bits.

Important: This register should be used to control the clocking for the QEI modules. To support
legacy software, the SCGC1 register is available. A write to the SCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
SCGCH1 register can be read back correctly with a read of the SCGC1 register. If software
uses this register to write a legacy peripheral (such as QEIQ), the write causes proper
operation, but the value of that bit is not reflected in the SCGC1 register. If software
uses both legacy and peripheral-specific register accesses, the peripheral-specific
registers must be accessed by read-modify-write operations that affect only peripherals
that are not present in the legacy registers. In this manner, both the peripheral-specific
and legacy registers have coherent information.

Quadrature Encoder Interface Sleep Mode Clock Gating Control (SCGCQEI)

Base 0x400F.E000
Offset 0x744
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1
reserved S1 Sl
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 S1 R/W 0 QEI Module 1 Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to QEI module 1 in sleep mode.
0 QEI module 1 is disabled.
0 SO R/W 0 QEI Module 0 Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to QEI module 0 in sleep mode.
0 QEI module 0 is disabled.
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Register 81: EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM),
offset 0x758

The SCGCEEPROM register provides software the capability to enable and disable the EEPROM
module in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is

disabled to save power.

EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM)

Base 0x400F.E000
Offset 0x758
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 I I I I 1 I 1
reserved S0
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 SO R/W 0 EEPROM Module Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to the EEPROM module in sleep
mode.
0 EEPROM module is disabled.
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Register 82: 32/64-Bit Wide General-Purpose Timer Sleep Mode Clock Gating
Control (SCGCWTIMER), offset 0x75C

The SCGCWTIMER register provides software the capability to enable and disable 3264-bit timer
modules in sleep mode. When enabled, a module is provided a clock. When disabled, the clock is
disabled to save power. This register provides the same capability as the legacy Sleep Mode Clock
Gating Control Register n SCGCn registers specifically for the timer modules and has the same
bit polarity as the corresponding SCGCn bits.

32/64-Bit Wide General-Purpose Timer Sleep Mode Clock Gating Control (SCGCWTIMER)

Base 0x400F.E000
Offset 0x75C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 I I
reserved S5 S4 S3 S2 S1 S0
1
Type RO RO RO RO RO RO RO RO RO RO RIW RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 S5 R/W 0 32/64-Bit Wide General-Purpose Timer 5 Sleep Mode Clock Gating
Control
Value Description
1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 5 in sleep mode.
0 32/64-bit wide general-purpose timer module 5 is disabled.
4 S4 R/W 0 32/64-Bit Wide General-Purpose Timer 4 Sleep Mode Clock Gating
Control
Value Description
1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 4 in sleep mode.
0 32/64-bit wide general-purpose timer module 4 is disabled.
3 S3 R/W 0 32/64-Bit Wide General-Purpose Timer 3 Sleep Mode Clock Gating

Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 3 in sleep mode.

0 32/64-bit wide general-purpose timer module 3 is disabled.
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Bit/Field Name Type Reset Description
2 S2 R/W 0 32/64-Bit Wide General-Purpose Timer 2 Sleep Mode Clock Gating
Control

Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 2 in sleep mode.

0 32/64-bit wide general-purpose timer module 2 is disabled.

1 S1 R/W 0 32/64-Bit Wide General-Purpose Timer 1 Sleep Mode Clock Gating
Control
Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 1 in sleep mode.

0 32/64-bit wide general-purpose timer module 1 is disabled.

0 SO0 R/W 0 32/64-Bit Wide General-Purpose Timer 0 Sleep Mode Clock Gating
Control
Value Description

1 Enable and provide a clock to 32/64-bit wide general-purpose
timer module 0 in sleep mode.

0 32/64-bit wide general-purpose timer module 0 is disabled.
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Register 83: Watchdog Timer Deep-Sleep Mode Clock Gating Control
(DCGCWD), offset 0x800

The DCGCWD register provides software the capability to enable and disable watchdog modules
in deep-sleep mode. When enabled, a module is provided a clock. When disabled, the clock is
disabled to save power. This register provides the same capability as the legacy Deep-Sleep Mode
Clock Gating Control Register n DCGCn registers specifically for the watchdog modules and has
the same bit polarity as the corresponding DCGCn bits.

Important: This register should be used to control the clocking for the watchdog modules. To
support legacy software, the DCGCO register is available. A write to the DCGCO register
also writes the corresponding bit in this register. Any bits that are changed by writing
to the DCGCO register can be read back correctly with a read of the DCGCO register.
If software uses this register to write a legacy peripheral (such as Watchdog 0), the
write causes proper operation, but the value of that bit is not reflected in the DCGCO0
register. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Watchdog Timer Deep-Sleep Mode Clock Gating Control (DCGCWD)

Base 0x400F.E000
Offset 0x800
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 I 1 I I I I 1 I 1 I
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved D1 DO
1 L
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 D1 R/W 0 Watchdog Timer 1 Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to Watchdog module 1 in deep-sleep
mode.
0 Watchdog module 1 is disabled.
0 DO R/W 0 Watchdog Timer 0 Deep-Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to Watchdog module 0 in deep-sleep
mode.

0 Watchdog module 0 is disabled.
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Register 84: 16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating
Control (DCGCTIMER), offset 0x804

The DCGCTIMER register provides software the capability to enable and disable 16/32-bit timer
modules in deep-sleep mode. When enabled, a module is provided a clock. When disabled, the
clock is disabled to save power. This register provides the same capability as the legacy Deep-Sleep
Mode Clock Gating Control Register n DCGCn registers specifically for the timer modules and
has the same bit polarity as the corresponding DCGCn bits.

Important: This register should be used to control the clocking for the timer modules. To support
legacy software, the DCGCA1 register is available. A write to the DCGC1 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
DCGCH1 register can be read back correctly with a read of the DCGC1 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as Timer 0), the write
causes proper operation, but the value of that bit is not reflected in the DCGCA1 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating Control (DCGCTIMER)

Base 0x400F.E000
Offset 0x804
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 I 1 I 1 I I I I 1 I 1 I
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved D5 D4 D3 D2 D1 DO
1 1
Type RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
5 D5 R/W 0 16/32-Bit General-Purpose Timer 5 Deep-Sleep Mode Clock Gating
Control

Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 5 in deep-sleep mode.

0 16/32-bit general-purpose timer module 5 is disabled.
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Bit/Field Name Type Reset Description
4 D4 R/W 0 16/32-Bit General-Purpose Timer 4 Deep-Sleep Mode Clock Gating
Control

Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 4 in deep-sleep mode.

0 16/32-bit general-purpose timer module 4 is disabled.

3 D3 R/W 0 16/32-Bit General-Purpose Timer 3 Deep-Sleep Mode Clock Gating
Control
Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 3 in deep-sleep mode.

0 16/32-bit general-purpose timer module 3 is disabled.

2 D2 R/W 0 16/32-Bit General-Purpose Timer 2 Deep-Sleep Mode Clock Gating
Control
Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 2 in deep-sleep mode.

0 16/32-bit general-purpose timer module 2 is disabled.

1 D1 R/W 0 16/32-Bit General-Purpose Timer 1 Deep-Sleep Mode Clock Gating
Control
Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 1 in deep-sleep mode.

0 16/32-bit general-purpose timer module 1 is disabled.

0 DO R/W 0 16/32-Bit General-Purpose Timer 0 Deep-Sleep Mode Clock Gating
Control

Value Description

1 Enable and provide a clock to 16/32-bit general-purpose timer
module 0 in deep-sleep mode.
0 16/32-bit general-purpose timer module 0 is disabled.
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Register 85: General-Purpose Input/Output Deep-Sleep Mode Clock Gating
Control (DCGCGPIO), offset 0x808

The DCGCGPIO register provides software the capability to enable and disable GPIO modules in
deep-sleep mode. When enabled, a module is provided a clock. When disabled, the clock is disabled
to save power. This register provides the same capability as the legacy Deep-Sleep Mode Clock
Gating Control Register n DCGCn registers specifically for the watchdog modules and has the
same bit polarity as the corresponding DCGCn bits.

Important: This register should be used to control the clocking for the GPIO modules. To support
legacy software, the DCGC2 register is available. A write to the DCGC2 register also
writes the corresponding bit in this register. Any bits that are changed by writing to the
DCGC2 register can be read back correctly with a read of the DCGC2 register. Software
must use this register to support modules that are not present in the legacy registers.
If software uses this register to write a legacy peripheral (such as GPIO A), the write
causes proper operation, but the value of that bit is not reflected in the DCGC2 register.
If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

General-Purpose Input/Output Deep-Sleep Mode Clock Gating Control (DCGCGPIO)

Base 0x400F.E000
Offset 0x808
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 ) 1 ) 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved D6 D5 D4 D3 D2 D1 DO
1 1
Type RO RO RO RO RO RO RO RO RO RIW R/W RIW R/W RIW R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

6 D6 R/W 0 GPIO Port G Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port G in deep-sleep mode.
0 GPIO Port G is disabled.

5 D5 R/W 0 GPIO Port F Deep-Sleep Mode Clock Gating Control

Value Description
1 Enable and provide a clock to GPIO Port F in deep-sleep mode.
0 GPIO Port F is disabled.

362

April 10, 2013
Texas Instruments-Production Data



Tiva™ TM4C123AE6PM Microcontroller ;gentical to LM4F211E5QR)

Bit/Field Name Type Reset Description
4 D4 R/W 0 GPIO Port E Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port E in deep-sleep mode
0 GPIO Port E is disabled.
3 D3 R/W 0 GPIO Port D Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port D in deep-sleep mode.
0 GPIO Port D is disabled.
2 D2 R/W 0 GPIO Port C Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port C in deep-sleep mode.
0 GPIO Port C is disabled.
1 D1 R/W 0 GPIO Port B Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable and provide a clock to GPIO Port B in deep-sleep mode.
0 GPIO Port B is disabled.
0 DO R/W 0

GPIO Port A Deep-Sleep Mode Clock Gating Control

Value Description

1 Enable and provide a clock to GPIO Port A in deep-sleep mode.

0 GPIO Port A is disabled.
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Register 86: Micro Direct Memory Access Deep-Sleep Mode Clock Gating
Control (DCGCDMA), offset 0x80C

The DCGCDMA register provides software the capability to enable and disable the uDMA module
in deep-sleep mode. When enabled, a module is provided a clock. When disabled, the clock is
disabled to save power. This register provides the same capability as the legacy Deep-Sleep Mode
Clock Gating Control Register n DCGCn registers specifically for the watchdog modules and has
the same bit polarity as the corresponding DCGCn bits.

Important: This register should be used to control the clocking for the uDMA module. To support
legacy software, the DCGC2 register is available. A write to the UDMA bit in the DCGC2
register also writes the DO bit in this register. If the UDMA bit is changed by writing to the
DCGC2 register, it can be read back correctly with a read of the DCGC2 register. If
software uses this register to control the clock for the uyDMA module, the write causes
proper operation, but the UDMA bit in the DCGC2 register does not reflect the value of
the DO bit. If software uses both legacy and peripheral-specific register accesses, the
peripheral-specific registers must be accessed by read-modify-write operations that
affect only peripherals that are not present in the legacy registers. In this manner, both
the peripheral-specific and legacy registers have coherent information.

Micro Direct Memory Access Deep-Sleep Mode Clock Gating Control (DCGCDMA)

Base 0x400F.E000
Offset 0x80C
Type R/W, reset 0x0000.0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 T 1 1 1 1 1 1 1 1
reserved DO
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 DO R/W 0 UDMA Module Deep-Sleep Mode Clock Gating Control
Value Description
1 Enable a