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RAD-TOLERANT CLASS V, HEX SCHMITT-TRIGGER INVERTER

Check for Samples: SN54AC14-SP

FEATURES
. J ORW PACKAGE
* 2-V 10 6-V V¢ Operation (TOP VIEW)
e Inputs Accept Voltages to 6 V )
« Maxtpdof9.5nsat5V 1A[] 1 14[] Vee
. Rad-Tolerant: 50 kRad(Si) TID ® vl 13f]6A
— TID Dose Rate < 2mRad/sec 2A[fs 12[1 6
. 2Y[| 4 11[] 5A
e QML-V Qualified, SMD 5962-87624 3A[ 5 10 ] 5Y
(1) Radiation tolerance is a typical value based upon initial device 3Y [ 6 9 ] 4A
qualification. Radiation Lot Acceptance Testing is available - GND [ 7 8 ] 4Y
contact factory for details.

DESCRIPTION/ORDERING INFORMATION

These Schmitt-trigger devices contain six independent inverters. They perform the Boolean function Y = A.
Because of the Schmitt action, they have different input threshold levels for positive-going (V+,) and for negative-
going (V1) signals.

These circuits are temperature compensated and can be triggered from the slowest of input ramps and still give
clean, jitter-free output signals. They also have a greater noise margin than conventional inverters.

ORDERING INFORMATION®
Ta PACKAGE®@ ORDERABLE PART NUMBER TOP-SIDE MARKING
CDIP -1J Tube 5962-8762402VCA 5962-8762402VCA
CFP -W Tube 5962-8762402VDA 5962-8762402VDA

-55°C to 125°C

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

FUNCTION TABLE
(EACH INVERTER)

INPUT OUTPUT
A Y
H L
L H

LOGIC DIAGRAM, EACH INVERTER (POSITIVE LOGIC)

A bo Y

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.

PRODUCTION DATA information is current as of publication date. Copyright © 2008-2012, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT

Ve Supply voltage range -0.5 7 Y,
vV, Input voltage range ® -05 Vcc+05| VvV
Vo Output voltage range®@ -05 Vcc+05| VvV
Ik Input clamp current Vy<0orV,>Vcc +20 mA
lok Output clamp current Vo <0 +20 mA
lo Continuous output current Vo =010 Ve +50 mA

Continuous current through Vcc or GND +200| mA
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS®

MIN MAX UNIT
Vee Supply voltage 2 6 \%
V| Input voltage 0 Vee \%
Vo Output voltage 0 Vee \%
Vee =3V -12
lon High-level output current Vec =45V -24 mA
Vec =55V -24
Vee =3V 12
loL Low-level output current Vec =45V 24 mA
Vec =55V 24
Ta Operating free-air temperature -55 125 °C

(1) All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

Ta = 25°C Ta = -55°C TO 125°C
PARAMETER TEST CONDITIONS Vee UNIT
MIN MAX MIN MAX
Vr. 3V 2.3 2.3
Positive-going 45V 3.2 3.2 Y
threshold 55\ 3.9 3.9
Vi 3V 0.5 0.5
Negative-going 45V 0.9 0.9 Y
threshold 55\ 11 11
AV; 3V 0.3 1.3 0.3 1.3
Hysteresis 45V 0.4 14 0.4 1.4 Y
(Ve =Vr) 55V 05 16 05 16
3V 2.9 2.9
loy = =50 HA 45V 4.4 4.4
55V 54 5.4
VoH lon = -12 mA 3V 2.56 2.4 \%
45V 3.86 3.7
lon = =24 MA
55V 4.86 4.7
loy = =50 mA® 55V 3.85
3V 0.1 0.1
loL = 50 PA 45V 0.1 0.1
55V 0.1 0.1
VoL loL = 12 mA 3V 0.5 0.5 \%
45V 0.5 0.5
loL = 24 mA
55V 0.5 0.5
loL =50 mA®) 55V 1.65
I V, = Ve or GND 55V +0.1 £#1| pA
lcc V| =V or GND, lo= 0 55V 4 80 HA
V| = Vcc/z \%
lcct One input at V|, other input at 55V 7.5 7.5 mA
Vcc or GND®
Ci V| =V or GND 5V 8 8 pF

(1) Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
(2) V,isincremented in 0.1-V steps to 3.7 V.
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SWITCHING CHARACTERISTICS
over recommended operating free-air temperature range, Ve = 3.3 V £ 0.3 V, C, = 50 pF (unless otherwise noted)

(see Figure 1)

FROM TO Ta =25°C Ta =-55°C TO 125°C
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP  MAX MIN MAX
t 15 6 135 1 16
PLH A Y ns
tPHL 15 6 115 1 14
SWITCHING CHARACTERISTICS
over recommended operating free-air temperature range, Vcc =5V £ 0.5V, C, = 50 pF (unless otherwise noted)
(see Figure 1)
FROM TO Tp = 25°C T =-55°C TO 125°C
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX
t 15 5 10 1.5 12
PLH A Y ns
tpHL 15 5 8.5 1.5 10
OPERATING CHARACTERISTICS
Vee =5V, Tp=25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpq Power dissipation capacitance C, =50 pF, f=1 MHz 25 pF
4 Submit Documentation Feedback Copyright © 2008-2012, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION

TEST S1 ot N Vee
tpLH/tPHL Open (see Note B) 50% Ve 50% Vce oV
I I
| |
o 2%Vee tpLH —:4—H l“—P'— tpHL
51/‘ o In-Phase | I ' o Vou
500 Q - 0
From Output OPEN Output 50% V(?c 50% Vc\(/;
Under Test l [ | oL
C_ =50 pF 500 Q tPHL _“_’: K—.:— tpLH
(see Note A) I | | Vor
Out-of-Phase
50% V, 50% V,
= = Output \>" 7" vee / ° C(\:/
— T 7 VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <[1 MHz, Z5 =50 Q, t, < 2.5ns, tf < 2.5ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

Copyright © 2008-2012, Texas Instruments Incorporated Submit Documentation Feedback 5

Product Folder Link(s): SN54AC14-SP


http://www.ti.com/product/sn54ac14-sp?qgpn=sn54ac14-sp
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAS860B&partnum=SN54AC14-SP
http://www.ti.com/product/sn54ac14-sp?qgpn=sn54ac14-sp

i3 TEXAS

SN54AC14-SP INSTRUMENTS

SCAS860B —OCTOBER 2008—REVISED MARCH 2012 www.ti.com

REVISION HISTORY

Changes from Revision A (March, 2010) to Revision B Page
e Added lcc, parameter to Electrical CharaCteriStCS ..........ciiiiiiiiiiiie ettt e e neees 3
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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