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SINGLE-CHIP PMIC FOR BATTERY-POWERED SYSTEMS

Check for Samples: TPS65217A, TPS65217B, TPS65217C, TPS65217D

FEATURES
CHARGER/POWER PATH — Switch Impedance 300 mQ (Typical)
« 2-A Output Current on Power Path — 200-mA Current Limit
« Linear Charger; 700-mA Maximum Charge — Passive Discharge to Ground When
Current Disabled
« 20-V Tolerant USB and AC Inputs + Configured as LDOs:
+ 100-mA, 500-mA, 1300-mA or 1800-mA Current — LDO Output Voltage Range: 1.5V -3.3V
Limit on USB Input — VIN Range: 2.7V -58YV
» Thermal Regulation, Safety Timers — 200-mA Current Limit (TPS65217A, B)
« Temperature Sense Input — 400-mA Current Limit (TPS65217C, D)
— Passive Discharge to Ground When
STEP-DOWN CONVERTER (DCDC1, 2, 3) Disabled
e Three Step-Down Converter With Integrated
Switching FETs WLED DRIVER
- DCDC1:09V-18Vatl2A * Internally Generated PWM for Dimming
— DCDC2:09V-33Vatl2A Control
- DCDC3:09V-15Vati12A * 38-V Open LED Protection
« VIN Range: 2.7V -5.8V * Supports Two Strings of Up To 10 LEDs at
25 mA Each

e 2.25-MHz Fixed Frequency Operation
e Power Save Mode at Light Load Current
e Output Voltage Accuracy in PWM Mode +2.0%

* Internal Low-Side Current Sinks

PROTECTION

e 100% Duty Cycle for Lowest Dropout OTECTIO
. Typical 15-UA iescent per Converter » Undervoltage Lockout and Battery Fault

yp! WA Qui P v Comparator

e Passive Discharge to Ground When Disabled . Always-On Push-Button Monitor

» Hardware Reset Pin

LDOs (LDO1, 2 )
( ) « Password Protected I°C® Registers

e Two Adjustable LDOs

— LDO1: 1.0V -3.3V (1.8-V Default)
at 100 mA

— LDO2: 0.9V — 3.3 V (3.3-V Default) at 100 mA
* VIN Range: 1.8V -58YV
e« LDO2 Can Be Configured to Track DCDC3
e Typical 15-pyA Quiescent Current

INTERFACE

+ I2C Interface (Address 0x24)

« Password Protected I°C Registers
PACKAGE

e Available in 6-mm x 6-mm, 48-Pin QFN

APPLICATIONS

LOAD SWITCHES (LDO3, 4 .
( ) «  AM335x ARM® Cortex™-A8 Microprocessors

» Two Independent Load Switches That Can Be p ble Navigation S
Configured as LDOs » Portable Navigation Systems

« Configured as Switches: * Tablet Computing
— VINRange: 1.8V —-58YV * 5-VIndustrial Equipment

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.

Cortex is a trademark of ARM Ltd or its subsidiaries.

ARM is a registered trademark of ARM Ltd or its subsidiaries.

I2C is a registered trademark of Philips Semiconductors Corporation.

PRODUCTION DATA information is current as of publication date. Copyright © 2011-2013, 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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DESCRIPTION

The TPS65217 is a single chip power management IC specifically designed to support the AM335x series of
application processors in portable and 5-V, non-portable applications. It provides a linear battery charger for
single-cell Li-ion and Li-Polymer batteries, dual-input power path, three step-down converters, four LDOs, and a
high-efficiency boost converter to power two strings of up to 10 LEDs each. The system can be supplied by any
combination of USB port, 5-V AC adaptor, or Li-lon battery. The device is characterized across a -40°C to
+105°C temperature range which makes it suitable for industrial applications. Three high-efficiency 2.25-MHz
step-down converters are targeted at providing the core voltage, memory, and 1/O voltage for a processor based
system.

They enter a low power mode at light load for maximum efficiency across the widest possible range of load
currents. For low-noise applications the devices can be forced into fixed frequency PWM using the 1°C interface.
The step-down converters allow the use of small inductors and capacitors to achieve a small solution size.

LDO1 and LDO2 are intended to support system-standby mode. In SLEEP state output current is limited to
1 mA to reduce quiescent current whereas in normal operation they can support up to 100 mA each. LDO3 and
LDO4 can support up to 200 mA each and can be configured as load switches instead of regulators. All four
LDOs have a wide input voltage range that allows them to be supplied either from one of the DCDC converters
or directly from the system voltage node.

By default only LDO1 is always ON but any rail can be configured to remain up in SLEEP state. Especially the
DCDC converters can remain up in a low-power PFM mode to support processor suspend mode.

The TPS65217 offers flexible power-up and power-down sequencing and several house-keeping functions such
as power-good output, pushbutton monitor, hardware reset function and temperature sensor to protect the
battery.

TPS65217A is targeted at the AM335x processor in the ZCE package which does not support DVFS (dynamic
voltage and frequency scaling). In this package, the VDD_MPU and VDD_CORE supplies are shorted together
and require a single power rail only. DCDC1 output voltage is set to 1.8 V to supply DDR2 memory. TPS65217B
is targeted at the AM335x processor in the ZCZ package which supports DVFS and requires dedicated DCDC
converters for VDD_MPU and VDD_CORE rails. DCDC1 output voltage is set to 1.8V to supply DDR2 memories.
TPS65217C is also targeted at the AM335x processor in the ZCZ package, but DCDC1 output voltage is set to
1.5 V to supply DDR3 memories. LDO3 is set to 1.8 V and supports up to 400-mA of current. Please see
Application note SLVU551 for details.

TPS65217D is identical to TPS65217C with the only difference that DCDC1 output voltage defaults to 1.35 V to
support DDR3L memories.

The TPS65217A, TPS65217B, TPS65217C and TPS65217D come in a 48-pin leadless package (6-mm x 6-mm
QFN) with a 0.4-mm pitch.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.
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ORDERING INFORMATION®

Ta PACKAGE ORDERABLE PART NUMBER® TOP-SIDE MARKING
TPS65217ARSL TPS65217A
TPS65217BRSL TPS65217B
-40°C to 105°C RSL
TPS65217CRSL TPS65217C
TPS65217DRSL TPS65217D

(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) The RSL package is available in tape and reel. Add R suffix (TPS65217xRSLR) to order quantities of 2500 parts per reel or suffix T
(TPS65217xRSLT) to order quantities of 250 parts per reel.

TPS65217A TPS65217B TPS65217C TPS65217D
(Targeted at AM335x - ZCE) (Targeted at AM335x - ZCZ) (Targeted at AM335x - ZCZ) (Targeted at AM335x - ZCZ)
SEQUENCE SEQUENCE SEQUENCE SEQUENCE
VOLTAGE (V) (STROBE) | VOLTAGE v) (STROBE) VOLTAGE (V) (STROBE) VOLTAGE (V) (STROBE)
DCDC1 1.8 1 1.8 1 15 1 1.35 1
DCDC2 3.3 2 1.1 5 1.1 5 1.1 5
DCDC3 1.1 3 1.1 5 1.1 5 1.1 5
LDO1® 1.8 15 1.8 15 1.8 15 1.8 15
LDO2 3.3 2 3.3 2 3.3 3 3.3 3
) 3.3 1.8 1.8
LS11LDO3 Load switch 1 (LDO, 200 mA) 3 (LDO, 400 mA) 2 (LDO, 400 mA) 2
) 33 3.3 3.3
LS2/LDO4 Load switch 4 (LDO, 200 mA) 4 (LDO, 400 mA) 4 (LDO, 400 mA) 4

(1) Strobe 15 (LDO1) is the first rail to be enabled in a sequence, followed by strobe 1-7. See “Wake-Up and Power Up Sequencing”
section for details.
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DEVICE INFORMATION

RSL PACKAGE
(TOP VIEW)
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} 22-VIN_DCDC2 X  =CHIP DESIGNATOR (A, B, or C)

LS1_OUT - 40 1 21— VIN_DCDC1 TI  =TILETTERS
AGND - 41 %) < 1 20-L1 YM =YEAR/MONTH DATE CODE
LS2_IN—42 O 1 19— VDCDCH LLLL = LOT TRACE CODE
LS2_OUT - 43 = _ 1 18- VIO S  =ASSEMBLY SITE CODE
nRESET — 44 > j 1 17-NC .
nINT - 45 = O 1 16— MUX_OUT O =Pin1(MARKED)
LDO_PGOOD - 46 1 15-NC
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INT LDO-48 {~=; @ ~—~—~————————7— 13 — NWAKEUP
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AC-10 [

— N ™
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N O =
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>S>
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48-PIN 6mm x6mm x 1mm QFN

TERMINAL FUNCTIONS

TERMINAL
NAME NO. /0 DESCRIPTION

VLDO2 1 (0] Output voltage of LDO2

VINLDO 2 | Input voltage for LDO1 and LDO2

VLDO1 3 (0] Output voltage of LDO1

BAT 4,5 1/0 Battery charger output. Connect to battery.

BAT_SENSE 6 | Battery voltage sense input, connect to BAT directly at the battery terminal.

sys 7.8 o System voltage pin and output of the power path. All voltage regulators are typically

powered from this output.
PWR EN 9 | Enable input for DCDC1, 2, 3 converters and LDO1, 2, 3, 4. Pull this pin high to start the
- power-up sequence.
AC 10 | AC adapter input to power path. Connect to an external DC supply.
Ts 1 | Tempera_ture sense input. Conngct to NTC thermistor to sense batt_ery temperature.
Works with 10k and 100k thermistors. See charger section for details.

USB 12 | USB voltage input to power path. Connect to external voltage from a USB port.
nWAKEUP 13 (0] Signal to host to indicate a power on event (active low, open-drain output)

MUX_IN 14 (0] Input to analog multiplexer

NC 15 Not used

MUX_OUT 16 (0] Qutput pin of analog multiplexer

NC 17 Not used

VIO 18 | Output-high supply for output buffers

VDCDC1 19 | DCDC1 output/ feedback voltage sense input
Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 5
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TERMINAL
lfe} DESCRIPTION
NAME NO.
L1 20 (0] Switch pin for DCDCL1. Connect to inductor.
VIN_DCDC1 21 | Input voltage for DCDC1. Must be connected to SYS pin.
VIN_DCDC2 22 | Input voltage for DCDC2. Must be connected to SYS pin.
L2 23 (0] Switch pin for DCDC2. Connect to inductor.
VDCDC2 24 (0] DCDC2 output/feedback voltage sense input
PB IN o5 | Push-button monitor input. Typically connected to a momentary switch to ground (active
- low).
PGOOD 26 o Power-good output (push/pull output). Pulled low when any of the power rails are out of
regulation. Behavior is register programmable.
SDA 27 /0 Data line for the I2C interface
SCL 28 | Clock input for the I1°C interface
VDCDC3 29 (0] DCDC3 output/feedback voltage sense input
PGND 30 Power ground. Connect to ground plane.
L3 31 (0] Switch pin for DCDC3. Connect to Inductor.
VIN_DCDC3 32 | Input voltage for DCDC3. Must be connected to SYS pin.
Input to the WLED current SINK2. Connect to the cathode of the WLED string. Current
ISINK2 33 | through SINK1 equals current through ISINK2. If only one WLED string is used, short
ISINK1 and ISINK2 together.
Input to the WLED current SINK1. Connect to the cathode of the WLED string. Current
ISINK1 34 | through SINK1 equals current through ISINK2. If only one WLED string is used, short
ISINK1 and ISINK2 together.
Low-level WLED current set. Connect a resistor to ground to set the WLED low-current
ISET1 35 | level
ISET2 36 | High-level WLED current set. Connect a resistor to ground to set the WLED high-current
level.
L4 37 (0] Switch Pin of the WLED boost converter. Connected to Inductor.
FB_WLED 38 | Fe_edback pin for WLED boost converter. Also connected to the Anode of the WLED
strings.
LS1 IN 39 | Input voltage pin for load switch 1/LDO3
LS1 OuUT 40 (0] QOutput voltage pin for load switch 1/LDO3
AGND 41 POWER | Analog GND, connect to PGND (PowerPad)
LS2_IN 42 | Input voltage pin for load switch 2/LDO4
LS2_OuUT 43 (0] QOutput voltage pin for load switch 2/LDO4
NRESET 24 | Re;et_ pin (active low). Pull this pin low and the PMIC will shut down, and after 1s power-
up in its default state.
Interrupt output (active low, open drain). Pin is pulled low if an interrupt bit is set. The
nINT 45 o output goes high after the bit causing the interrupt in register INT has been read. The
interrupt sources can be masked in register INT, so no interrupt is generated when the
corresponding interrupt bit is set.
LDO power good (LDO1 and LDO2 only, push/pull output). Pulled low when either LDO1
LDO_PGOOD 46 o or LDO2 is out of regulation.
BYPASS a7 o Ipr;:]ernal bias voltage (2.25 V). It is not recommended to connect any external load to this
INT_LDO 48 o Ipr;:]ernal bias voltage (2.30 V). It is not recommended to connect any external load to this
POWERPAD POWER | Power ground connection for the PMU. Connect to GND
6 Submit Documentation Feedback Copyright © 2011-2013, Texas Instruments Incorporated
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ABSOLUTE MAXIMUM RATINGS

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

VALUE UNIT
Supply voltage range (with respect to PGND) BAT 03107 \Y,
USB, AC -0.3to0 20
Q(Ielpg:\;;lgless specified 03107
Input/Output voltage range (with respect to PGND) ISINK 031020 \%
L4, FB_WLED -0.3to 44
Absolute voltage difference between SYS and any VIN_DCDCXx pin or SYS and
VINLDO 03 v
Terminal current SYS, USB, BAT 3000 mA
Source or Sink current PGOOD, LDO_PGOOD 6 mA
Sink current nWAKEUP, nINT 2 mA
03,  Junction-to-ambient thermal resistance JEDEC 4-layer high-K board 30 °CIW
T, Operating junction temperature 125 °C
Ta Operating ambient temperature -40 to 105 °C
Tsig Storage temperature -65 to 150 °C
. (HBM) Human body model +2000
ESD rating - \%
(CDM) Charged device model +500

(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) All voltage values are with respect to network ground terminal.

RECOMMENDED OPERATING CONDITIO

NS

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

MIN NOM MAX | UNIT

Supply voltage, USB, AC 4.3 5.8 \%
Supply voltage, BAT 2.75 5.5 \%
Input current from AC 25 A
Input current from USB 1.3 A
Battery current 2 A
Input voltage range for DCDC1, DCDC2, and DCDC3 2.7 5.8 \%
Input voltage range for LDO1, LDO2 1.8 5.8 \%
Input voltage range for LS1/LDO, LS2/LDO4 configured as LDOs 2.7 5.8 \%
Input voltage range for LS1/LDO, LS2/LDO4 configured as load switches 1.8 5.8 \%
Output voltage range for LDO1 1.0 3.3 \%
Output voltage range for LDO2 0.9 3.3 \%
Output voltage range for LS1/LDO3, LS2/LDO4 1.8 3.3 \%
Output current DCDC1 0 1.2 A
Output current DCDC2 0 1.2 A
Output current DCDC3 0 1.2 A
Output current LDO1, LDO2 0 250 mA

TPS65217A 0 200
Output current LS1/LDO3, LS2/LDO4 configured as LDOs TPS652178 0 200 mA

TPS65217C 0 400

TPS65217D 0 400
Output current LS1/LDO, LS2/LDO4 configured as load switches 0 200 mA

Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 7
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ELECTRICAL CHARACTERISTICS

VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
INPUT VOLTAGE AND CURRENTS
. USB or AC supply connected 0 55
VeaT Battery input voltage range \%
USB and AC not connected 2.75 55
Vac AC adapter input voltage range Valid range for charging 4.3 5.8 \%
Vuss USB input voltage range Valid range for charging 4.3 5.8 \%
UVLO[1:0] = 00 2.73
Measured in respect to UVLO[1:0] = 01 2.89
Under voltage lock-out VgaT; supply falling; \%
Vac = Vyep = 0 V UVLO[1:0] = 10 3.18
Vuvio
UVLO[1:0] = 11 33
Accuracy -2 2 %
Deglitch time Not tested in production 4 ms
Veat <V, ; Device shuts down when V,
V, AC/USB UVLO offset BAT UvLO: AC 200 mvV
OFFSET Vuss drop below Viyyio + Vorrser
OFF current,
loer Total current into VSYS, VINDCDCX, All rails disabled, T, = 27°C 6 HA
VINLDO
Sleep current, LDO1 and LDO2 enabled, no load.
Is eep Total current into VSYS, VINDCDCX, All other rails disabled. 80 106 HA
VINLDO Vsys =4V, T, = 0.105°C
POWER PATH USB/AC DETECTION LIMITS
AC/USB valid
Veat > Vuvio when Vacuyss - 190 mv
Veat >V
VineT) AC/USB voltage detection threshold BAT IN(D_T)
AC/USB valid
Vear < Vuvio when Vacuyss > 4.3 \4
VineT)
AC/USB invalid
Veat > Vuvio when Vacuyss - 125 mv
v AC/USB voltage removal detection Veat < Vinpn)
INONED threshold AC/USB invalid Voo 4
Vear < Vuvio when Vacuyss < VUVLO \4
vV, OFFSET
IN(DT)
o Voltage rising from 100 mV to 4.5 V. If rise time
Trise VAC, VUSB rise time is exceeded, device may not power-up. 50| ms
. AC or USB voltage increasing;
TocEm Power detected deglitch Not tested in production 225 ms
Vinovp) Input over voltage detection threshold USB and AC input 5.8 6 6.4 \%
POWER PATH TIMING
Tsw(pseL) Switching from AC to USB Not tested in production 150 us
POWER PATH MOSFET CHARACTERISTICS
Vbo, ac AC input switch dropout voltage IAC[1:0] =11 (25 A), Isys=1A 150 mV
] ] IUSB[1:0] = 01 (500 mA), Isys = 500 mA 100
Vbo, uss USB input switch dropout voltage mV
IUSB[1:0] = 10 (1300 mA), Isys = 800 mA 160
Vbo, BAT Battery switch dropout voltage Vear =3V, lgar=1A 60 mvV
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ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
POWER PATH INPUT CURRENT LIMITS
IAC[1:0] = 00 90 130
IacLmT Input current limit; AC pin IACILO] = 01 480 >80 mA
IAC[1:0] = 10 1000 1500
IAC[1:0] = 11 2000 2500
IUSB[1:0] = 00 90 100
lusBLMmT Input current limit; USB pin USB[1.0] = 01 460 >0 mA
IUSB[1:0] = 10 1000 1300
IUSB[1:0] = 11 1500 1800
IgaT Battery load current Not tested in production 2 A
POWER PATH BATTERY SUPPLEMENT DETECTION
Vean Battery supplement threshold xz:z fsa|\|/i$lAgT|iJ\ég[leIJ(; 1:’ 10 40 v
Hysteresis Vsys rising 20
POWER PATH BATTERY PROTECTION
VBar(sc) BAT pin short-circuit detection threshold 13 15 1.7 \%
lsaT(se) ngtLélgieoﬁurrent for BAT pin short-circuit 75 mA
INPUT BASED DYNAMIC POWER MANAGEMENT
Vorw Threshald at which DPPM loop Is °C selectable 35 425 v
BATTERY CHARGER
Battery charger voltage I°C selectable 4.10 4.45 \
Vores
Accuracy -2 1 %
Viowy tPhrgscr?;:jge to fast-charge transition VPRECHG i 0 2.9 v
VPRECHG =1 25
toaLiLowy) Er?frlgglrg?;t%?] pre-charge to fast- Not tested in production 25 ms
toaLaowy) cDr? ag:,lggl rgr;\;t%r;fast—charge to pre- Not tested in production 25 ms
ICHRG[1:0] = 00 300
o \Blzggeéy>fe\1/SBtAcThfr\?fo:$rent range ICHRG[1:0] = 01 400 A
Vin=Vuysg =5V ICHRGI[1:0] = 10 450 500 550
ICHRG[1:0] = 11 700
ICHRG[1:0] = 00 30
ICHRG[1:0] = 01 40
lpRECHG Pre-charge current ICHRG[L0] = 10 P 0 75 mA
ICHRG[1:0] = 11 70
TERMIF[1:0] = 00 25
hrer dChargg current value for termination TERMIF[1:0] = 01 3 7.5 10 %
etection threshold (fraction of Icpg) TERMIF[1:0] = 10 15
TERMIF[1:0] = 11 18
toeL(TERM) Deglitch time, termination detected Not tested in production 125 ms
VReH Recharge detection threshold Voltage below Vogreg 150 100 70 mV
toeL(RCH) Sggelgéztime‘ recharge threshold Not tested in production 125 ms
lzaT(oET) Sink current for battery detection Ty=27°C 3 7.5 10 mA
Battery detection timer. Igar(per) is pulled
togr from Fhe battery for tpet. If BAT voltage Vgat < VRCH; ) 250 ms
remains above Vgcy threshold the battery | Not tested in production
is connected.
Safety timer range, thermal and DPM not
TcHe Charge safety timer active, selectable by I°C; 4 8 h
Not tested in production
Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 9

Product Folder Links: TPS65217A TPS65217B TPS65217C TPS65217D


http://www.ti.com/product/tps65217a?qgpn=tps65217a
http://www.ti.com/product/tps65217b?qgpn=tps65217b
http://www.ti.com/product/tps65217c?qgpn=tps65217c
http://www.ti.com/product/tps65217d?qgpn=tps65217d
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVSB64F&partnum=TPS65217A
http://www.ti.com/product/tps65217a?qgpn=tps65217a
http://www.ti.com/product/tps65217b?qgpn=tps65217b
http://www.ti.com/product/tps65217c?qgpn=tps65217c
http://www.ti.com/product/tps65217d?qgpn=tps65217d

TPS65217A, TPS65217B, TPS65217C, TPS65217D . ?ﬁé‘?ﬁUMENTS

SLVSB64F —NOVEMBER 2011-REVISED APRIL 2013 www.ti.com

ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Pre charge timer, thermal | PCHRGT =0 30 60
T Precharge timer and DPM/DPPM loops not min
PRECHG Y active, selectable by I°C; | pCHRGT = 1 60
Not tested in production
BATTERY NTC MONITOR
Trhon Therrr!|stor power on time at charger off, 10 ms
sampling mode on
T Thermistor power sampling period at 1 s
THOFF charger off, sampling mode on
Pull-up resistor from thermistor to Internal | NTC_TYPE = 1 (10k NTC) 7.35 KQ
RuTe_puLL LDO . 12C selectable NTC_TYPE = 0 (100K NTC) 60.5
Accuracy Ta=27°C -3 3] %
. Temperature falling 1660
Vit Low temp failure threshold — mVv
Temperature rising 1610
Temperature falling 910
— TRANGE =0
. . Temperature rising 860
VyrE High temp failure threshold - mV
Temperature falling 667
TRANGE =1
Temperature rising 622
VpeT Thermistor detection threshold 1750 1850 mV
Thermistor not detected. Battery not . .
tBATDET present deglitch. Not tested in production 26 ms
THERMAL REGULATION
Tirec) Temperature regulation limit Temperature at which charge current is reduced 111 123 °C
DCDC1 (BUCK)
Vin Input voltage range VIN_DCDC1 pin 2.7 Vsvs \%
lo,sLeep Quiescent current in SLEEP mode No load, Vsys =4V, T = 25°C 30 HA
External resistor divider (XADJ1 = 1) 0.6 Vin
Output voltage range I2C selectable in 25-mV steps 0.9 18® v
(XADJ1 = 0) ’ ’
Vour Vin=Vour +0.3V105.8V;
IN ouT . . 1 . 0,
DC output voltage accuracy OMAS<Igur<12A 2 3 %
! lout =1 mA, PFM mode
Power save mode (PSM) ripple voltage L=2.2 uH, Cour = 20 uF 40 mVp,
lout Output current range 0 12 A
High side MOSFET on-resistance Vin=27V 170
Rpson) - - mQ
Low side MOSFET on-resistance Vin=27V 120
| High side MOSFET leakage current V=58V 2 uA
LEAK Low side MOSFET leakage current Vps =5.8V 1
Current limit (high and low side
I MOSFET). (hig 27V<VyN<58V 16 A
fsw Switching frequency 1.95 2.25 2.55| MHz
Vep Feedback voltage XADJ =1 600 mV
tss Soft-start time Time to ramp Vot from 5% to 95%, no load 750 us
Rois Internal discharge resistor at L1? 250 Q
L Inductor 15 2.2 HH
c Output capacitor Ceramic 10 22 HF
ouT ESR of output capacitor 20 mQ
DCDC2 (BUCK)
Vin Input voltage range VIN_DCDC2 pin 2.7 Vsvs \%
lo,sLeep Quiescent current in SLEEP mode No load, Vgys =4V, T = 25°C 30 HA
(1) Contact factory for 3.3-V option.
(2) Can be factory disabled.
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ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
External resistor divider (XADJ2 = 1) 0.6 Vin
Output voltage range I°C selectable in 25-mV steps 09 33 v
(XADJ2 = 0)
Vourt DC output voltage accuracy g”r\‘n: \S/OIZL: SOfZVAtO 58V, -2 3 %
Power save mode (PSM) ripple voltage ILOgTZ:.lemH,AE:ZE:A:n;%dEF 40 mVp,
lout Output current range 0 12 A
High side MOSFET on-resistance Vin=27V 170
Rpson) - - mQ
Low side MOSFET on-resistance ViN=27V 120
en High side MOSFET leakage current ViN=5.8V 2 uA
Low side MOSFET leakage current Vps =5.8V 1
i ;:Auorrsegltz_lll_r)mt (high and low side 27V<Vpy<58V 16 A
fsw Switching frequency 1.95 2.25 2.55| MHz
Vep Feedback voltage XADJ =1 600 mV
tss Soft-start time Time to ramp Voyr from 5% to 95%, no load 750 us
Rpis Internal discharge resistor at L2 250 Q
L Inductor 15 2.2 HH
Cour Output capacitor Ceramic 10 22 uF
ESR of output capacitor 20 mQ
DCDC3 (BUCK)
Vin Input voltage range VIN_DCDC3 pin 2.7 Vsys \%
lo,sLeep Quiescent current in SLEEP mode No load, Vgys =4V, T4 = 25°C 30 HA
External resistor divider (XADJ3 = 1) 0.6 Vin
Output voltage range I2C selectable in 25-mV steps 09 150 v
(XADJ3 = 0)
Vour DC output voltage accuracy X%:A \S/?ZL:sof.szto S8V, -2 3 %
Power save mode (PSM) ripple voltage II_OiTZ:.leTI,AYCF;EEA:n;%dEF 40 MVip
lout Output current range 0 1.2 A
High side MOSFET on-resistance Vin=27V 170
Rpson) - - mQ
Low side MOSFET on-resistance Vin=27V 120
ea High side MOSFET leakage current Vin=5.8V 2 uA
Low side MOSFET leakage current Vps =5.8V 1
e ﬁ:ﬂgrsegltz_lll_r)‘mt (high and low side 27V< V<58V 16 A
fsw Switching frequency 1.95 2.25 2.55| MHz
Vep Feedback voltage XADJ =1 600 mV
tss Soft-start time Time to ramp Voyr from 5% to 95%, no load 750 us
Rpis Internal discharge resistor at L1, L2 250 Q
L Inductor 15 2.2 uH
Cour Output capacitor Ceramic 10 22 uF
ESR of output capacitor 20 mQ
LDO1, LDO2
Vin Input voltage range 1.8 5.8 \%
lo,sLeeP Quiescent current in SLEEP mode No load, Vgys =4V, T = 25°C 5 HA
(3) Contact factory for 3.3-V option.
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ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
LDO1, I2C selectable 1.0 33
Output voltage range \%
LDO2, I2C selectable 0.9 33
lour =10 MA, Vi > Voyr + 200 mV, R
DC output voltage accuracy Vour > 0.9V 2 2
Vour ) . ViN=27V-55V,Voyr=12V, R
Line regulation lour = 100 mA 1 1 "
0
lour =1 MA - 100 mA, Vour = 1.2V, 1 1
) V=33V
Load regulation
lour=0MA-1mA, Vour = 1.2V, 25 25
Vin=33V : ’
| Output X Sleep state 0 1 A
utput current range m
ouT P 9 Active state 0 100
Isc Short circuit current limit Output shorted to GND 100 250 mA
Vpo Dropout voltage lour =100 MA, V|y =33V 200 mV
Rpis Internal discharge resistor at output 430 Q
c Output capacitor Ceramic 2.2 uF
ouT ESR of output capacitor 20 mQ
LS1/LDO3 & LS2/LDO4, CONFIGURED AS LDOs
Vin Input voltage range 2.7 5.8 \%
lo,sLeep Quiescent current in SLEEP mode No load, Vgys =4V, T = 25°C 30 HA
LS1LDO3 =1, LS2LD0O4 =1
Output voltage range 2C selectable 15 3.3 \%
DC output voltage accuracy lour = 10 MA, Viy > Vour + 200 mV, -2 2
Vour > 1.8V
Vour Vin=27V-55V, Vour= 1.8V
i i IN= 2./ V-39V, Vouyr = 1.8V, R o
Line regulation lour = 200 MA 1 1 %
) lour = 1 MA - 200 mA, Vour = 1.8V, )
Load regulation Vi = 3.3V 1 1
TPS65217A 0 200
TPS65217B 0 200
lout Output current range mA
TPS65217C 0 400
TPS65217D 0 400
TPS65217A 200 280
o o TPS65217B 200 280
Isc Short circuit current limit Output shorted to GND mA
TPS65217C 400 480
TPS65217D 400 480
Vpo Dropout voltage lour =200 MmA, V|y =33V 200 mV
Rois Internal discharge resistor at output® 375 Q
c Output capacitor Ceramic 8 10 12 uF
ouT ESR of output capacitor 20 mQ
(4) Can be factory disabled.
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ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
LS1/LDO3 & LS2/LDO4, CONFIGURED AS LOAD SWITCHES
Vin Input voltage range LS1_VIN, LS2_VIN pins 1.8 5.8 \%
Rpson) P-channel MOSFET on-resistance V|y = 1.8V, over full temperature range 300 650 mQ
Isc Short circuit current limit Output shorted to GND 200 280 mA
Rpis Internal discharge resistor at output 375 Q
Cour Output capacitor Ceramic 1 10 12 uF
ESR of output capacitor 20 mQ
WLED BOOST
Vin Input voltage range 2.7 5.8 \%
Vout Max output voltage Isink = 20 mA 32 \%
Vovp Output over-voltage protection 37 38 39 \%
Rps(on) N-channel MOSFET on-resistance ViN=3.6V 0.6 Q
ILEAK N-channel leakage current Vps =25V, Ty =25°C 2 HA
lumir N-channel MOSFET current limit 1.6 1.9 A
fsw Switching frequency 1.125 MHz
Vin = 3.6 V, 1% duty cycle setting 11
lINRUSH Inrush current on start-up - A
Vin = 3.6 V, 100% duty cycle setting 2.1
L Inductor 18 HH
Cour Output capacitor Ceramic 4.7 WUF
ESR of output capacitor 20 mQ
WLED CURRENT SINK1, SINK2
Veike2 IOver—voltage protgction threshold at 19 v
’ SINK1, ISINK2 pins
Vpo, SINK1,2 Current sink drop-out voltage Measured from ISINK to GND 400 mV
ViseT1,2 ISET1, ISET2 pin voltage 1.24 \%
WLED current range (ISINK1, ISINK2) 1 25
Riser = 130.0 kQ 10
WLED sink current Riser = 86.6 k) 15 mA
RiseT = 64.9 kQ 20
Riset = 52.3 kQ 25
lsink1,2 DC current set accuracy Ilsé’\é'é/;g’ugpc‘;glss mA, -5 5
Rser1 = 52.3 kQ, Igink = 25 MA,
Vgar = 3.6 V, -5 5 %
DC current matching 100% duty cycle
Rser1 = 130 kQ, Igink = 10 mA,
Vgar = 3.6V, -5 5
100% duty cycle
FDIM[1:0] = 00 100
fowm PWM dimming frequency FDIM[:0] = 01 200 Hz
FDIM[1:0] = 10 500
FDIM[1:0] = 11 1000
Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 13

Product Folder Links: TPS65217A TPS65217B TPS65217C TPS65217D


http://www.ti.com/product/tps65217a?qgpn=tps65217a
http://www.ti.com/product/tps65217b?qgpn=tps65217b
http://www.ti.com/product/tps65217c?qgpn=tps65217c
http://www.ti.com/product/tps65217d?qgpn=tps65217d
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVSB64F&partnum=TPS65217A
http://www.ti.com/product/tps65217a?qgpn=tps65217a
http://www.ti.com/product/tps65217b?qgpn=tps65217b
http://www.ti.com/product/tps65217c?qgpn=tps65217c
http://www.ti.com/product/tps65217d?qgpn=tps65217d

TPS65217A, TPS65217B, TPS65217C, TPS65217D . ?EQ‘TAﬁUMENTS

SLVSB64F —NOVEMBER 2011-REVISED APRIL 2013 www.ti.com

ELECTRICAL CHARACTERISTICS (continued)
VgaT = 3.6 V 5%, T, = 27°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
ANALOG MULTIPLEXER
Gain, VBAT, VSYS Vear/Voutmux: Vsys/Voutmux 3 VIV
Gain, VTS, MUX_IN Vrs/Voutmuxi Vmux_in/Vmux_out 1
ICHRGI[1:0] = 00b 7.575
g
Gain. VICHARGE v N ICHRGJ1:0] = 01b 5.625 VIA
ain,
OUTMUICTICHARGE ICHRG[1:0] = 10b 4,500
ICHRGJ[1:0] = 11b 3.214
Vsys - Vmux_out
Vour Buffer headroom Vsys = 3.6 V, MUX[2:0] = 101 0.7 1 \%
(Vmux_in = Vvux_our)/Vmux_in > 1%
Rout Output Impedance 180 Q
MUX[2:0] = 000 (HiZ),
ILEAK Leakage current Vaux = 2.25 V 1 HA
LOGIC LEVELS AND TIMING CHARACTERISTICS
(SCL, SDA, PB_IN, PGOOD, LDO_PGOOD, PWR_EN, nINT, n\WAKEUP, nRESET)
Output voltage falling, % of set voltage 90
P PGOOD comparator treshold, (not tested in production) %
e All DCDC converters and LDOs Output voltage rising, % of set voltage
B 95
(not production tested)
. i Output voltage falling, DCDC1, 2, 3 2 4
Pebe PGOOD deglitch time - ms
Output voltage falling, LDO1, 2, 3, 4 1 2
PGDLYI[1:0] = 00 20
) PGDLY[1:0] = 01 100
PeoLy PGOOD delay time ms
PGDLYI[1:0] = 10 200
PGDLY[1:0] = 11 400
tHrsT PB-IN “Hard Reset Detect” time Not tested in production 8 s
PB_IN pin deglitch time Not tested in production 50
the PWR_EN pin deglitch time Not tested in production 50 ms
nNRESET pin deglitch time Not tested in production 30
PB_IN internl pull-up resistor 100
RpuLLup 5 - kQ
NRESET internl pull-up resistor 100
High level input voltage
Vin PB_IN, SCL, SDA, PWR_EN, nRESET 12 Vin| Vv
Low level input voltage
Vi PB_IN, SCL, SDA, PWR_EN, nRESET 0 04 Vv
Input bias current
leins PB_IN, SCL, SDA 0.01 1) wA
nINT, n(WAKEUP lo=1mA 0.3
Voo Output low voltage \%
PGOOD, LDO_PGOOD lo=1mA 0.3
Vou Output high voltage PGOOD, LDO_PGOOD lo=1mA Vio-0.3 \%
Pin leakage current .
I EAK nINT, N'WAKEUP Pin pulled up to 3.3-V supply 0.2 HA
I2C slave address 0x24h
OSCILLATOR
; Oscillator frequency 9 MHz
08¢ Frequency accuracy T, = —40°C to 105°C 10 0] %
OVER TEMPERATURE SHUTDOWN
Over temperature shutdown Increasing junction temperature 150 °C
Tots : ing juncti
Hysteresis Decreasing junction temperature 20 °C
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