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Power Management Guide

Introduction and Contents

Texas Instruments (Tl) offers complete
power solutions with a full line of high-
performance products. These products,
which range from standard linear regula-
tors to highly efficient DC/DC converters
and battery management, are tailored

to meet your design challenges. And,

TI makes designing easier with leading-
edge support tools such as WEBENCH®
circuit design and selection simulation
services, a broad selection of evaluation
modules (EVMs), application notes,
comprehensive technical documentation
and more. Also, with more than 30,000
products in stock, the Tl store is your

one-stop shop for ICs and evaluation tools.

Included in this selection guide are design
factors, featured products, graphic repre-
sentations of portfolios, parametric
tables and a device index to help you
quickly find individual devices.

For information about HiRel and military
versions of Power Management prod-
ucts, please visit:

www.ti.com/hirel

For information about automotive-
qualified Power Management products,
please visit:

www.ti.com/automotive
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Linear Regulators (LDOs)

Overview and Selection Guide

Overview

Low-dropout linear regulators (LDOs) are a simple, effective way to regulate an output voltage powered from a higher input voltage.
Texas Instruments (T1) has a broad portfolio of LDOs that feature small-size packaging, low quiescent current (low lg) to extend
battery life, low-noise LDOs with high power-supply rejection ratio (PSRR), low intrinsic noise, high output current with fast transient
response, and high-voltage LDOs for rugged automotive environments.

Reduce solution size: Use small-size, high-
performance LDOs

The complexity and density of today's electronic designs equate
to a limited amount of PCB space. To address the trend toward
ever-smaller electronics, LDOs must deliver the same perfor-
mance while consuming as little space as possible. Tl offers
many LDOs that address the high-performance requirements
and tiny solution size.

Regulated ~ Vjy Range lout Area
Device Outputs (#) V) (A) (mm?) Price*
TPS7A05 1 141055 200 0.42 0.18
LP5907 1 221055 250 0.47 0.14
LP5910 1 131033 300 0.49 0.14
TLV705 1 2t05.5 200 0.59 0.14
TPS7A10 1 0.6t03.6 300 0.88 0.30
TLV755P 1 1.441t05.5 500 1.00 0.19
TLV742P 1 21055 200 1.00 0.09
TWV711 2 21055 200 2.25 0.17
TLV757P 1 1.45105.5 1000 1.00 0.26
LM317L-N 1 421040 100 2.34 0.21
TPS709 1 2.71030 150 4,00 0.39
TPS715A 1 251024 80 4.00 0.40

*Suggested resale price in U.S. dollars New devices are listed in bold red.

in quantities of 1,000.

Save power: Use low-lg LDOs

TI's low-lq LDOs can help save power across a variety of appli-
cations. By keeping quiescent current draw to a minimum, these
LDOs extend battery life, manage standby power, and optimize
battery backup systems.

Viy Range lour Iy

Device V) (A) (pA) Price*
Low Vi

TPS782 221055 150 0.5 0.25
TPS781 221055 150 0.5 0.34
TPS7A05 141055 299 1 0.18
TPS706 2.7106.5 150 1 0.23
TPS797 1.8105.5 50 1 0.34
TPS7A10 0.6103.6 300 5 0.30
TPS709 2.71t030 150 1 0.39
TLV704 25105 150 3 0.25
TPS7A16 31060 100 5 1.39
TPS7A19 410 40 450 15 0.59

*Suggested resale price in U.S. dollars New devices are listed in bold red.

in quantities of 1,000.
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Clean up your power supply: Use low-noise
LDOs

TI's ultra-low-noise LDO solutions offer an easy and effec-

tive approach to powering the most sensitive loads. Low-noise
LDOs eliminate voltage ripple and provide clean DC power to
ensure the optimal signal integrity.

Regulated  V;y Range lout Noise PSRR
Device Outputs (#) V) (A) (MVRms) (dB) Price*
TPS7AS8 2 141065 | 1000 | 38 48 1.80
TPSTAS3A| 1 111065 | 2000 | 44 40 2.45
TPSTAG2 1 141065 | 2000 | 47 48 150
TPS7AQ0 1 141065 | 500 47 8 0.60
LP5907 1 221055 | 250 6.5 60 0.14
LP5912 1 161065 | 500 12 40 0.40
PS717 1 251065 | 150 30 67 0.36
wideVpy |
TPS7A33 1 —36t0-3 | 1000 16 64 2.70
TPS7A30 36t0-3 | 200 15 55 150
TPS7A39 2 o83 150 15 56 2.88
TPSTA49 1 31036 150 15 54 1.10
TPSTA47 1 31036 | 1000 4 60 2.10
LP38798 1 31020 800 5 65 130

*Suggested resale price in U.S. dollars New devices are listed in bold red.

in quantities of 1,000.

Robust LDOs with wide V,y and current
protection enhance system reliability

TI's wide input-voltage LDOs (up to 100 V) help manage large
transient voltages for automation systems, appliances and
HVAC applications. With additional high-performance features
like fold-back current, reverse current, thermal robustness, and
short-to-ground protection, wide-V|y LDOs shelter any system
from damaging situations.

VivRange  lour

Device v) (R) Protection Features Price*
TPS7A45 211020 1500 Reverse current 1.30
TPS73801 221020 1000 Reverse current & voltage 1.26
TPS709 2.71030 150 Reverse current 0.39
TPS7A16 31060 100 Under-voltage lockout 0.95
TPS7A4201 71028 50 Reverse current 0.28
LM2936 551060 50 Internal current limit, reverse polarity | 0.62
Wide Vi and Thermally Protected

TPS7A19 ‘ 41040 450 Internal current limit 0.59
LP2985-N 2.2t016 150 Internal current limit 0.24
TPS7B69 41040 150 Internal current limit 0.38
TLV760 4.21030 100 Internal current limit 0.09
TPS7A4001 710100 50 Internal current limit 1.05

*Suggested resale price in U.S. dollars New devices are listed in bold red.
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Linear Regulators (LDOs)

Selection Guide

Eliminate switching noise and achieve efficient, accurate regulation for FPGAs and
processors with Tl LDOs
In FPGAs and processors, switching noise can threaten performance. Tl's LDOs achieve clean, accurate and efficient power for

today's processors and FPGAs. The high-PSRR LDOs eliminate ripple, offer high output accuracy (1% max) and deliver low dropout
of 250 mV and below. They also come in wide voltage ranges and small, robust packaging that work for many applications.

Power Supply
Regulated Outputs Viy Range lour Ripple Rejection

Device (#) (V) (A) (dB) Accuracy (%) Price*
TPS7A85A 1 1.1t06.5 4000 25 0.75 3.50
TPS74401 1 0.8t05.5 3000 50 1 2.50
TPS7A83A 1 1.1106.5 2000 40 0.75 2.45
TPS7A91 1 1.4106.5 1000 48 1 1.20
TLV757P 1 141055 1000 45 1 0.26
TPS7A88 2 1.4106.5 1000 48 1 1.80
TPS720 1 1.1t045 350 55 2 0.37
*Suggested resale price in U.S. dollars in quantities of 1,000. New devices are listed in bold red.

Enhance your automotive power supply with high-performance AEC-Q100 LDOs

TI's AEC-Q100 LDOs optimize your automotive application with features such as low lq, low noise, high PSRR, and reverse-battery
and current protection to provide a robust, clean power supply.

Regulated Outputs Viy Range lout Automotive
Device (#) (V) (mA) Features Package(s) Grade Price*
TPS7A52-Q1 1 1.1106.5 2000 Low Noise/High PSRR, Enable QFN v 2.65
TPS7A8101-Q1 1 22106.5 1000 High PSRR, Enable DFN v 118
TPS7A88-Q1 2 14106.5 1000 Low Noise/High PSRR, Enable QFN v 2.12
LP5912-Q1 1 1.6106.5 500 Low Noise, Enable DFN v 0.47
TPS720-Q1 1 111045 350 Ultralow Dropout, Enable DFN v 0.44
TLV733P-Q1 1 141055 300 Enable DFN v 0.20
TLV702-Q1 1 21t05.5 300 High PSRR, Enable DFN, SOT23 v 0.15
LP5907-Q1 1 221055 250 Low Noise/High PSRR, Enable S0T23 v 0.17
Vjy Range lour Iy Automotive
Device (V) (mA) (HA) Features Grade Price*
TPS7B82-Q1 31040 300 3 Enable v 0.59
TPS7A16-Q1 31060 100 5 Enable, Adj. PG Delay v 1.65
TPS7A66-Q1 410 40 150 12 Enable, Adj. PG Delay v 0.65
TPS7B69-Q1 41040 150 15 v 0.45
TPS7B68-Q1 410 40 500 19 Adj. Watchdog Timer, Adj. PG Delay/Threshold, Enable v 1.15
TPS7B63-Q1 41040 300 19 Adj. Watchdog Timer, Adj. PG Delay/Threshold, Enable v 0.98
TPS798-Q1 31050 50 40 Rev. Polarity Prot., Enable v 0.81
Regulated
Outputs | ViyRange gyt Automotive
Device (#) V) (mA) Protection Features Package(s) Grade Price*
0ff-Board Power (Trackers and Antenna LDOs)
TPS7B4253-Q1 1 410 40 300 | Rev. Polarity, Short-to-Battery, Short-to-Ground, Therm. Shutdown SO PowerPAD™ v 0.85
TPS7B7701-Q1 1 41040 300 | Rev. Polarity, Short-to-Battery, Short-to-Ground, Therm. Shutdown HTSSOP v 1.00
TPS7B7702-Q1 2 4 t0 40 300 | Rev. Polarity, Short-to-Battery, Short-to-Ground, Therm. Shutdown HTSSOP v 1.75
TPS7B4254-Q1 1 41040 150 | Rev. Polarity, Short-to-Battery, Short-to-Ground, Therm. Shutdown HTSSOP, SO PowerPAD v 0.70
TPS7B4250-Q1 1 4 t0 40 50 Rev. Polarity, Short-to-Battery, Short-to-Ground, Therm. Shutdown SOT-23 v 0.40
*Suggested resale price in U.S. dollars in quantities of 1,000. New devices are listed in bold red.
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Non-Isolated DC/DC Switching Regulators

Overview

TI's large portfolio of hon-isolated
DC/DC point-of-load solutions address
size, efficiency, performance or cost
constraints. Our solutions range from
discrete devices to integrated power
solutions that contain magnetics within
the IC package.

With operating voltages of up to 100V,
TI's wide-Vy portfolio eliminates input
protection components to reduce cost
and solution size.

Step-Down DC/DC Converters —
Integrated MOSFET technology has
reached high levels of density over the
past few years to provide higher effi-
ciency in smaller packages. TI's DC/DC
converters offer many compelling solu-
tions up to 30 A.

Step-Up Boost Converters — The
datasheet specifies the current limit of
the integrated power MOSFET switches.
A rough estimate for the actual output
current achievable is a function of the
duty cycle and can be estimated with the
following formula:

lout = 0.65 X Iswitch(min) X (Vin/Vout)

Buck-Boost Converters — A DC/DC
converter must be able to regulate the
output voltage at all possible input-
voltage conditions, whether V y is higher
or lower than Voyr. TI’s single-inductor
buck-boost converters integrate four
power MOSFETs on-chip to save space
and to seamlessly transition in between
the modes of operation.

Split-Rail Converters — Each member
of the TPS6513x family of split-rail
converters (+Voyurt1/~Vours) creates regu-
lated positive and negative supply volt-
ages out of one input rail. This decreases
BOM costs and space while providing
best-in-class performance for industrial
and automotive applications.

Integrated MOSFETs

Step-Down
(Buck) Converters

Input Voltage
to Regulators

Step-Up (Boost)
Converters

Buck-Boost
Converters

Split-Rail
Converters

DC/DC Controllers — The output
current is set by external MOSFETSs,
which allows the designer to optimize
the efficiency and performance. Strong
MOSFET drivers in Tl’s controllers can
drive more external MOSFETSs.

Charge Pumps — TI’s family of low-volt-
age charge pumps provides a low-noise
solution to boost the voltage without an
inductor. Charge pumps achieve 90%
peak efficiency and are useful for output
currents under 300 mA.

Visit www.ti.com/power to find the
latest point-of-load solutions by simply
providing the voltages and output current
of your system.

External MOSFETs
for High Current

DC/DC Controllers

Inductorless Solutions

Charge Pumps

Step-Down DC/DC Converter Portfolio

4
100 —
75 —
60 — Wide Input Voltage - See page 11
Featuring SIMPLE SWITCHER® Converters
L7l Wwww.ti.com/simpleswitcher
S 30
= Mid Input Voltage - See pages 9 and 10
Featuring SWIFT™ Converters
24 — ; .
www.ti.com/swift
18 ——
Low Input Voltage — See pages 7 to 10
7— Featuring Converters with DCS-Control™
www.ti.com/dcs-control
l l ]

6 | Power Management Guide 2018

IOUT_max (A)

v

Texas Instruments



Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Single Channel

S g E =
388 55 |8
= =g & ) = =
HEHEEEERERE
Switching = 5 £ 5 823 lp g
lour Vin Vour (V) Frequencyyp) £ § 8 £ € € 2 (vp) £
Device (A) V) (Adj.)/Fixed (kHz) S & a3 & &ZF (WA 2 Other Features EVM Package(s) Price*
TPS62730 0.1 191039 1.9/2.1/2.3 3000 DCS viv 25 Bypass switch; for BLE and RFACE | v/ QFN 0.44
TPS62240 03 2106 (0.6toViy)/1.2/1.8 2250 M v 15 Forced PWM mode option v TS0T-23, SON 042
TPS62740 0.3/04| 22t055 1.8103.3 3000 DCS vivi v 0.36 Load switch; 4-pin Vselect v WSON 0.68
TPS62743/431 03/04| 221055 121033 3000 DCS v v 0.36 Smallest solution size v WCSP8 072
TPS62746 03 | 221055 1218 1200 (068 |v v 03 L’:};g{;‘sﬁgr}"'fsw“c“ i v WsPs 068
TPS62748 03 | 221055 12118 1200 DCS v v 0.36 Integrated load switch v WCSP8 0.68
LM3670 035 | 25t055 071033 1000 M v v 15 v S0T-23 0.36
TPS62619 035 | 23t055 1.211.3/1.5/1.8/2.15 6000 M v v 31 0.4-mm solution height WCSP 041
TPS62270 04 2106 0.9/1.15/2.1/2.5/3.3 2250 M AN% 15 Viselect pin v QFN 053
TPS62230 05 | 205t06 101033 000 (W| v v 2 v %%5‘;%%;%%"3““' forcod P |, 0N 044
TPS62674 05 | 231048 1.05/1.2/1.26/1.5/1.8 5500 M v v 17 Spread spectrum v WCSP 0.46
TPS62690 05 | 231048 2.2/2.8/2.85 4000 M v v 19 Spread spectrum v WCSP 049
LM3671 06 | 271055 111033 2000 M AN% 16 v SO0T-23, QFN 048
TPS62260 06 2106 (0.6to Viy)1.2/1.8 2250 M vV 15 | v | Forced PWM mode option v S0T-23, QFN 0.48
TPS62620 06 | 231055 1.2/1.225/1.5/1.8/1.82 6000 M v v 3 Thermal shutdown protection v WCSP 049
LM2830 1 3t05.5 (0.6t0 4.5) 1600,3000 | CM v 3300 | v | Enable SOT-23, WSON 0.65
LM3691 1 231055 0.75t03.3 4000 M v v 64 Enable, soft start v CSP 063
LMR10510 1 31055 (06t04.5) 1600, 3000 | CM 3300 Enable, soft start LLP-6, S0T-23 0.30
TLV62568 1 251055 (0.6 to VIN) 1500 CM vivi v 35 S0T563 pkg 65% smaller than SO0T23 | v/ S0T-23,507563 | 0.38
TPS62801 1 181055 (041033 4000 DCS viv 3 Ultra-small solution size, sel. Vout v WCSP 0.70
TPS62821 1 241055 (0.6t04.0) 2500 DCS vivi v 5 1% accuracy over full temp v QFN (1.5x2 mm) 0.55
TPS62290 1 23106 (0.6to Viy)/1.8/3.3 2250 M v v 15 | v | Forced PWM mode option v QFN 064
TPS62660 1 2.3105.5 1.21.8 6000 M AN% 3 Active cap discharge v WCSP 0.63
LM3281 1.2 3t05.5 3.3 6000 M 15 Soft start, analog bypass v CSP 0.30
TLV62080 12 | 25t055 (05t04.0) 2000 DCS v v v 30 Output discharge v QFN 045
TPS62080 1.2 23106 (0.5104.0/1.8/3.3 2000 DCS v iviv 6 Snooze mode, active discharge v SON 0.63
TPS62750 13 | 29106 (0810085 x Vi) 20 W v v 780 f;l‘;)‘ﬁf_’cegrfeyn?ﬁgl?itp’“g’am"‘ab'e v SON 072
LM2831 15 31055 (06t04.5) 550, 1600, 3000 v 2800 v S0T-23, WSON 0.75
LMR10515 1.5 31055 (0.6t04.5) 1600, 3000 | CM 3300 Enable, soft start LLP-6, SOT-23 0.52
TPS62510 15 | 181038 060V 1500 | WM viviv |2 fr‘;rgﬁﬂgpw'\" option, output-voltage | -, OFN 0m
TPS62060 1.6 23106 (0.6 toVy)/1.8/3.3 3000 M v 18 Output discharge v QFN (2x2 mm) 0.73
LM2832 2 31055 (06t04.5) 550, 1600, 3000 | CM v 2800 v WSON, MSOP 0.80
LM2852 2 2.85t05.5 (0.8103.3) 500,1500 | VM v 850 v HTSSOP 1.58
LMR10520 2 31055 (06t04.5) 1600, 3000 | CM 3300 Enable, soft start LLP-6 0.55
TLV62084A 2 271055 (05t04.0) 2000 DCS v v v 30 Pin-to-pin to TLV62080 (1.2 A) v SON 0.58
TLV62569 2 251055 (0.6 to VIN) 1500 CM vivi v 35 S0T563 pkg 65% smaller than S0T23 | v/ S0T-23,50T563 | 0.4
TPS54218 2 2.95t06 (0.8t04.5) 200t02000 | CM | v | v v v v 330 Enable v | 16QFN@3x3mm) | 0.80
TPS57112-Q1 2 295106 (0.8t04.5) 200t02000 |CM | v |v v|v|v | 515 |v |Enable 16 WQFN (3x3 mm) | 0.85
TPS62065 2 23106 (0.6toViy) 3000 M v v 18 | v | Output discharge v 2x2 QFN 0.76
TPS62097 2 | 25106 0810V 15002500 |0CS| | v |v v | |v| 17 v gm‘;‘ygeff&ibg“k'”gvf"'ced v QRN 074
TPS62822 2 241055 (0.6t04.0) 2500 DCS vivi v 5 1% accuracy over full temp v QFN (1.5x2 mm) 0.65
TPS62825 2 241055 (0.6t04.0) 2500 DCS viviv 5 1% accuracy over full temp v | OFN(1.5x1.5mm) | 052
TPS62826 3 241055 (0.6t04.0) 2500 DCS vivi v 5 1% accuracy over full temp v | QFN(1.5x1.5mm) | 0.52
LM20123/33/43 3 2.95105.5 (0.8t05) 250t01500 |CM | v | v v v |v 350 v 16 €TSSOP 1.36
LM2833 3 31055 (06t04.5) 1500,3000 | CM v 3200 v MSOP, WSON 0.90
TYM = voltage mode, CM = current mode, COT = constant on time, DCS = direct control with seamless transition into power-save mode. New devices are listed in bold red.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators

Step-Down (Buck)

Buck Converters, Single Channel (Continued)

&z

g £ E S = =

2E8 =& B

S W o= S

2 ESR=eES 2

swithing = 3 £ 3 8238 g B

or Vi Vour (V) Frequency() £ § € £ & € 2 () £

Device () V) (Adj.)/Fixed (kHz) SEaSEFE WA 2

Low Input Voltage (<7 V,y Max) (Continued)

LM2853 3 31055 (0.8103.3) 550 W v 850
TLV62085 3 25106 (0.8106.0) 200 |DCS| |v|v 17
TLV62090 3 | 25t55 (0.8toViy) 1400 (DCS| (v v v v, 2
TLV62585 3 | 25t055 (0.6t Vi) 1500 ] viviv 35
TPS53311 3 29106 (06t04.2) 1000 W v v v v 320
TPS54318 3 | 295106 (0.8t04.5) 200t0 2000 |CM | v | v v v v 30
TPS54319 3 | 295106 (0.8t04.5) 300102000 | CM | v | v v v v 30

TPS54388-Q1 3 | 29106 (081045) 200102000 |CM | v | v viviv| 55|y
TPS62085 3 25106 (0.810Vy)/1.8/3.3 2400 (DS, v v v 17
TPS62088 3 | 241055 | (0.6104.0)1.2/1.8/33 4000 |DCS| (v v v 5

TPS62090 3 21055 (08toVy)/1.8/25/3.3 | 2800/1400 [DCS| (v | v | v vi 2 v
TPS62360 3 | 25t055 (05t01.77) 2500 |DCS| v |v 56
TPS62823 3 | 241055 (0.6t04.0) 2500 (DS, (v v v 5
TPS62826 3 | 241055 (0.6t04.0) 2500 (DCS| (v |v|v 5
LM1770 4 | 281055 (0.8t04.5) 500 to 2000 v 400
LM20124/34/44/54 | 4 | 2951055 (0.8105) 250101500 | CM | v | v v v v|350
LM2854 4 | 295t055 (0.8105) 500,000 | VM v 1700
TLV62095 4 | 251055 (0.8toVyy) 1400 |DCS| (v v |v v 2
TPS54478 4 | 29106 (0.6t04.5) 200102000 |CM | v | v v v v 30

TPS57114-01 4 | 295106 (0.8t04.5) 200102000 |CM | v |v viviv| 5|y
TPS62095 4 | 251055 (0.8oVyy) 1400 |DCS| (v v v v, 2
TPS62366 4 | 251055 (05t01.77) 2500 |DCS| v |v 56
LM20125/45 5 | 2951055 (0.8105) 250101500 | CM | v | v v v | 3500
TPS54519 5 | 295t06 (0.6t04.5) 200102000 |CM | v |v v v | 455
TPS53316 5 | 29106 (06t05.5) 750/1100/2000 (WM | v | v | v | v 320
LM1771 6 | 281055 (0.8t04.5) 500 o 2000 v 400
LM20136/46 6 | 295t055 (0.8105) 250101500 | CM | v | v v v v 350

TPS54618-Q1 6 | 29106 (0.8t04.5) 300102000 | CM | v viviviv sy
TPS54678 6 | 29106 (06t04.5) 200102000 | CM | v viviviv X
TPS62480 6 | 241055 (061055 2500 ] viviv v 23
TPS54719 7 | 29%t06 (0.6t04.5) 200102000 | CM | v | v v v | 455
TPS54917 9 3104 (09t02.5) 280101600 | WM | v | v v v v
LM21212-1 12 | 2951055 (06t05.5) 1000 W v v v v v 150
LM21212-2 12 | 2951055 (06t05.5) 300101500 | WM | v | v v v | 1500
LM21215 15 | 2951055 (06t05.5) 500 W v v v v | 1500
LM21215A 15 | 2951055 (06t05.5) 300 to 1500 viv v v v|150
LP8758-B0 16 | 25155 1.1V/Adj. 3000 M v 6

Other Features

Short circuit protection
QOutput discharge
Short circuit protection

Enable, pre-biased, interleaving,
output discharge

Enable, pre-biased
Enable, frequency tracking
Enable

Short circuit protection

Smallest solution size with 240-nH
inductor

Frequency select

%C interface, differential sense
1% accuracy over full temp
1% accuracy over full temp

Output discharge, tracking
Enable, track, pre-biased
Enable

Output discharge, tracking
%C interface, different. sense

Enable, tracking, UVLO adjustable
Enable, pre-biased, output discharge

Enable, track, pre-biased

Enable, track, pre-biased

Forced PWM option, Vselect pin
Enable, tracking, UVLO adjustable
Enable

Enable, soft start

Enable, soft start

Enable, soft start

Enable, soft start

%G interface, enable, differential
sense, spread-spectrum

EVM Package(s) Price*
v HTSSOP 1.84
v QFN (2x2 mm) 0.67
v QFN (3x3 mm) 0.67
v |S0T563, QFN (2x2 mm), 0.55
v | 160FN(3x3mm) | 215
v | 16QFN(3x3mm) | 1.00
v | 160FN(3x3mm) | 0.65
v | 16WQFN (3x3mm) | 1.15
v QFN (2x2 mm) 0.82
v WCSP 0.70
v QFN (3x3 mm) 0.82
v WCSP 0.72
v QFN (1.5x2mm) | 0.75
v | QFN(1.5x1.5mm) | 0.63
v S0T-23 0.70
v 16 eTSSOP 1.50
v HTSSOP 2.21
v QFN (3x3 mm) 0.70
v | 16QFN(3x3mm) | 1.30
v | 16WQFN (3x3mm) | 1.48
v QFN (3x3 mm) 0.97
v WCSP 0.78
v 16 eTSSOP 1.56
v | 160FN(3x3mm) | 0.85
v | 160QFN(3x3mm) | 2.5
v VSSOP, WSON 0.75
v 16 eTSSOP 1.65
v | 16QFN(3x3mm) | 2.01
v | 16QFN(3x3mm) | 1.70
v QFN (3x2.5 mm) 1.15
v | 1600FN (3x3mm) | 1.30
v | 34Q0FN(3.5x7 mm) | 3.30
v HTSSOP 3.30

HTSSOP 3.30
v HTSSOP 3.55
v HTSSOP 3.55
v CSP 2.25

TYM = voltage mode, CM = current mode, COT = constant on time, DCS = direct control with seamless transition into power-save mode.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Single Channel (Continued)

g =
S|E = =
HE TR L
2 2 b =] = S
E 3 3 g ES ",’
itchi S| 5| S[23 o =
Switching =2 3 823 I 8
logr Wiy Vour (V) Frequency  Conl 5 8 5 E E Z (vp) g
Device (A) (V) (Adj.)/Fixed (typ) (kHz) Mde! & & 5 & & F (A = Other Features EVM Package(s) Price*
Mid Input Voltage (7 to 30 V;y Max)
TPS62120 0075 2to15 (1.2105.5) 800 DCS v iv v 1 Ext. UVLO hysteresis v SO0T-23, QFN 0.47
TPS62125 03 | 3toi17 (1.21t010) 1000 DCS viv|v 5 Program. EN threshold and hysteresis | v/ QFN 0.50
Integrated discharge function,
TPS62745 03 | 33t010 | Select. (1.8t03.3) 2500 DCS Vi v v 04 integrated Vi, switch v WSON 0.79
TPS62170 05| 3to17 (0.9106)/1.8/3.3/5 2500 DCS vivi|v 17 | v | Integrated discharge function v QFN 0.49
TPS560200 05 | 45t017 081065 600 D-CAP2™ Vi v 60 | v | Enable, UVLO v S0T23-5 0.32
TPS62175 05 | 4751028 (1t06) 1000 DCS viv v 48 Active output discharge, UVLO v | 10WSON (2x3mm) | 0.53
LM2736 075| 3to18 (1.25t0 16) 550, 1600 CM 1500 v 60T 0.65
LMR12007 0.75| 3t018 1251016 550, 1600 1500 Enable, soft start TS0T23 0.75
TPS62050 0.8 | 271010 | (0.7106)/1.5/1.8/3.3 850 WM v iv v v 12 Low-battery indicator v MSOP 0.83
LM2734 1] 3t20 (0.8t018) 550 to 1600 cM 2100 v 6TSOP 0.95
LMR12010 1 31020 0.8t017 1600, 3000 CM 1500 Enable, soft start TSOT-23 0.79
TLV62150 1 41017 0.9t05) 2250 DCS 19 Tracking, voltage and frequency select, v/ QFN 0.58
Tracking, voltage and frequency
TPS62150 1 3to17 (0910 6)/1.8/3.3/5 2500/1250 DCS 17 | v select, 40 dB PSR v QFN 0.74
' 8 MSOP/WSON
TPS62160 1 3to17 (0910 6)/1.8/3.3/5 | 2500/1250 DCS vivi|v 17 | v | Tracking, voltage and frequency select| v/ (262 mm) 0.70
TPS561201 1 | 451017 0.76t0 7 580 D-CAP2 v, v 35%%/ Enable, UVLO, OVP v S0T23-6 0.25
TPS561208 1| 45017 076107 580 | DO | v 3007 || Enable, LVLO, OV, FPUM v | o somss 0.25
LM2651 15| 4t014 | (3.3t013)/1.8/2.5/3.3 300 v v v v v 16 TSSOP 1.47
LM2653 15| 41014 (1.5t05) 300 viv| v v v 16 TSSOP 1.50
LM27341 15| 3t020 (1t018) 2000 v 2400 v | 10WSON, 10 MSOP | 1.10
LM2738 15| 31020 0.8t018) 550, 1600 16 v | 8WSON, 8 MSOP 1.20
EMI tested, light load efficiency, ’
TPSM84203/05/12 | 1.5 | 451028 3.3/5.0/12 400 CM Vi v spread spectrum v T0-220 3.00
TPS5402 15| 35028 | (081026) 001100 | M |v|v| v vt | | poBtioadeffcenc, spread spectnm, -, 8.500C 060
4.5/6.5 Light load efficiency, spread spectrum,
TPS5403/05 1702) “i'oe 3.3/5 50t0 1100 CM v v v | 100 OGP, fixed 3.3/5-V output v 8 s0IC 0.60
LM27342 2 3t020 (1t018) 2000 v 2400 v | T0WSON, 10 MSOP | 1.20
TPS562200/09 2 | 451017 0.76t0 7) 650 D-CAP2 v | vi- 230 Enable, light load efficiency, OVP, UVLO | v/ S0T-23 0.40
TPS562201/08 2 | 451017 07610 7) 580 D-CAP2 v | vi- 400 Enable, UVLO, OVP , FPWM (TPS562208) v/ S0T-23 0.35
TPS562210A 2 | 451017 0.76t0 7 650 D-CAP2 v iv v v | 190 Enable, UVLO, OVP DDF(8) 0.45
TPS562219A 2 | 451017 0.76t07 650 D-CAP2 v v v | 190 Enable, UVLO, OVP DDF(8) 0.45
Tracking, voltage and frequency
TPS62140 2 3to17 (0.9t0 6) 2500/1250 DCS v v v v, 17 select, 40 dB PSR v | 16 QFN (3x3 mm) 0.81
S62147/148 | 2 | 31017 081012) 25001000 | DCS vivivl v zggclﬁgcsw'\" option, 1% output v | OONEemm) | 081
TPS54239/239E 2 | 451023 (0.76t07) 600 D-CAP2 v -lv v | 600 Enable, pre-biased soft start v 8 HSOIC 0.60
S5431/23 | 2 | 35028 (08t25 | 570/1000/300 v v v v (E{‘ﬁsl)éizg‘%o adj, OV Q-grade |, 8.50(C 055
Enable, pre-bias start-up, UVLO adj., >
TPS54202 2 | 451028 06026 500 CM A% 45 spread spectrum v SO0T-23 0.65
TPS54202H 2 | 451028 0.6 t0 26 500 CM v v 45 Enable, pre-bias start-up, WLO adj. | v/ S0T-23 0.65
LM2655 25 | 41014 (3.3t013)/3.3 300 Vv v v v 16 TSSOP 1.63
LM2650 3 | 451018 (1.5t016) 300 viv|iv viv v 20 TSS0P 3.62
TLV62130A 3 | 3toi7 09105.0) 2500/1250 DCS viv|v v, 19 Tracking, voltage and frequency select, v/ QFN 0.68
TPS54320 3 | 451017 (0810 15) 200 to 1200 CM viv v v | v|600 Enable, track, pre-biased v 14 QFN 1.70
TPS563200009 | 3 | 45t017 076t07) 650 D-CAP? v vi- 90 | [Eraole.pre-lased otputvoltge, |, SOT23 | 081070
TPS563201/08 3 | 451017 0.76t07) 580 D-CAP2 v |vi- 400 Enable, UVLO, OVP , FPWM (TPS563208) | v/ S0T-23 0.45/0.45
TPS563210A 3 | 451017 0.76t0 7 650 D-CAP2 v iv v v | 190 Enable, UVLO, OVP v DDF(8) 0.55

VM = voltage mode, CM = current mode, COT = constant on time, FF = feed forward, DCS = direct control with seamless transition into power-save mode.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Single Channel (Continued)

5z
sE 2 = ©
=08 .2 £ E =
2= E = & s
L v W o | a= (L]
HEEIEEE 2
Switching =S E 3 828 1, 8
logr Vi Vour (V) Frequency  Contol 5 2 £ E € 2 (vp) £
Device (A) (V) (Adj.)/Fixed (yp)(kHz) Mode! = & = & & = (A = Other Features EVM Package(s) Price*
Mid Input Voltage (7 to 30 Vjy Max) (Continued)
TPS563219A 3 | 451017 0.76t0 7 650 D-CAP2 v v v | 190 Enable, UVLO, OVP v DDF(8) 0.55
TPS54339/339E 3 | 451023 0.76t07) 600 D-CAP2 v -lv v | 850 Enable, pre-biased soft start v 8 HS0IC 0.70
TPS54331 3 | 351028 (0.8t0 25) 570 CM v v v | 110 | v |Enable, light load efficiency, UVLO adj. | v 8S0IC 0.65
TPS54302/08 3 | 451028 0.6t026 400/ 350 CM vi|iv 45 Enable, pre-bias start-up, WLO adj. | v S0T-23 0.75/0.60
" SO PowerPAD™ (8),
TPS54335A 3 | 451028 08025 50 to 1500 CM v v v 310 Enable, UVLO adj. v WSON (10) 0.8
TPS54335-1A/-2A | 3 | 451028 0.81t025 50 to 1500 CM viv v 310 Enable, UVLO adj. v VSON (10) 0.90
TPS54336A 3 | 45128 081025 340 M viv v v | 310 [Enable, UVLO ad) v |0 ngg,f(’fg) ®. | ogs
TPS62130A 3| 3017 | (091618335 | 25001250 | DCS viviv v r |y Tackngolagean e seect, OFN 0.68
TPS54332 35| 351028 (0.8t0 25) 1000 CM v v v, 6 8 Enable, light load efficiency, UVLO adj. | v/ 8 HSOIC 0.65
TPS54424 4 | 451017 061012 200 to 1600 CM viv vi|iv v|580 EN, 0.85% Vref accuracy, pre-biased | v |3.5x3.5mmHotRod™ |  1.50
TPS62135/136 4 | 3toi17 081012 2500/1250 DCS viv|v v, 18 Forced PWM opt., 1% output accuracy | v/ QFN (3x2 mm) 0.88
TPS564201/08 4 | 451017 0.76t07 580 D-CAP2 v|vi- %%%/ Enable, UVLO, OVP v S0T23-6 0.65
TPS54427/8 4 | 451018 (0.76t07) 700 D-CAP2 v | -lv v | 950 Enable, pre-biased soft start v | 8HSOIC,10SON | 0.75/0.75
TPS56428 4 | 451018 (0.6t05.5) 650 D-CAP2 viv v 250 Enable, pre-bias output v 8 HS0IC 0.80
LM21305 5 | 3t18 0.6 300 to 1500 CM v v (v v v 900 v 28 LLP 2.50
TPS54521 5 | 451017 (0.8t015) 200 t0 900 cM viv v v v |60 Enable, pre-bias start-up, tracking v QFN-14 0.95
Adjustable current limit, dynamic
TPS56520 5 | 451017 (0.6t01.87) 500 D-CAP2 viv|v v | 920 voltage scaling, enable, pre-bias start- | v/ 20 HTSSOP 1.30
up, voltage margining
TPS56528 5 | 451018 (0.76 10 5.5) 650 D-CAP2 viv|v 250 Enable, prebiased soft start v 8 HSOIC 0.95
TPS54527/8 5 | 451018 (0.76t0 6) 700 D-CAP2 v | -lv v | 900 Enable, prebiased soft start v 8 HSOIC 0.95
TPS54531 5 | 35128 081025) 570 M v v v | 110 | [Enable, UVLO adj, OVP, thermal v 850C 075
shutdown
TPS565201/8 5 | 45017 076107 580 | DGR | | v i 207 enable, L0, 0VP v | soT236 0.80
TPS53313 6 | 451016 (0610 10) 25010 1500 M viviv | iviv iv|3 EN, ILIM, output discharge, pre-biased | v | 16 QFN (4x4 mm) 2.60
TPS54622 6 | 451017 0.6t016 200 to 1600 CM vViv viviv| 2 Enable, track, pre-biased v | 14QFN(3.5x3.5mm)| 1.90
TPS62180 6 41015 09106)/3.3 2000 CM viv v v, 28 Smallest 6-A buck solution v DSBGA 1.26
TPS62184 6 | 401017 (0.9t0 6) 2000 CM v iv v v, 28 Smallest 5-A buck solution v DSBGA 1.26
TPS54627/8 6 | 451018 (0.76t0 5.5) 650 D-CAP2 v |-lv v | 950 Enable, pre-biased soft start v 8 HSOIC 1.05
TPS56628 6 | 451018 (0.76 10 5.5) 700 D-CAP2 v iv v 950 Enable, pre-biased soft start v 8 HSOIC 1.05
Adjustable current limit, dynamic
TPS56720 7 | 451017 (0.6t01.87) 500 D-CAP2 vivi|v v | 920 voltage scaling, enable, pre-bias start- | v/ 20 HTSSOP 1.80
up, voltage margining
TPS54821 8 | 451017 (0.6t0 15) 200 to 1600 CM viv v|v v | 600 Enable,pre-bias start-up,tracking v 14 QFN 1.40
TPS54824 8 | 451017 0.6t012) 200 to 1600 CM viv viv v |50 EN, 0.85% Vref accuracy, pre-biased | v | 3.5x35mmHotRod | 2.00
’ Adjustable current limit, enable, pre- !
TPS568215/2150A | 8 | 4.5t017 0.6t05.5 400,800, 1200 D-CAP3™ v iv v v | 600 bias start-up, out of audio v QFN-18 1.50/1.60
TPS51363 8 31022 (0.6t02) 400t0 800 | D-CAP2 viv v v | 560 Enable, output discharge 28 QFN 2.10
TPS53513 8 | 451018 0.6t05.5 250101000 | D-CAP3 v |V v | 1350 Enable, pre-biased and ILIM 28 QFN (3.5x4.5mm)|  2.55
Adjustable current limit, dynamic
TPS56920 9 | 451017 (0.6t01.87) 500 D-CAP2 viviv v | 920 voltage scaling, enable, pre-bias start- | v/ 20 HTSSOP 1.70
up, voltage margining
TPS51362 10 | 301022 06102 800 | DO | (v v v |v| 10 5{‘51‘,’1'59"99“‘ BEGENR AN 28 QFN 230
TPS54020 10| 45017 061050 001200 M v v v v v v 60 Eﬂggfmk pre-biased, 180° outof |, |45 gey (35535 mm)| 345
TPS54A20 10| 8to17 05020 | 40001010000  COT v v v v 50 Eﬂfg'febﬁ;géb‘ased’ ILIM2 phase 180° |, | 4y 5 mm HotRod | 3.25

TYM = voltage mode, CM = current mode, COT = constant on time, FF = feed forward, DCS = direct control with seamless transition into power-save mode.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Single Channel (Continued)

S =
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HEEIEEE 2
Switching =S E 3 828 1, 8
logr~ Vin Vour (V) Frequency  Contl S 8 E Z B Z (vp) £
Device (A) (V) (Adj.)/Fixed (yp)(kHz) Mode! = & = & & = (A = Other Features EVM Package(s) Price*
Mid Input Voltage (7 to 30 Vjy Max) (Continued)
Adjustable current limit ,dynamic
TPS56C20 12 | 451017 (0.6t01.87) 500 D-CAP2 v, v v | 920 voltage scaling, enable, pre-bias start- | v/ 24 HTSSOP 2.20
up, voltage margining
TPS56C215 12 | 451017 (06105.5) 400,800,1200 D-CAP3 vivi|v 800 EN, soft-start, pre-biased, ILIM v | 35x3.5mmHotRod | 1.90
TPS53515 12 | 451018 (06105.5) 250101000 | D-CAP3 viv|v v | 1350 EN, pre-biased and ILIM v | 280FN(3.5x4.5mm) 2.70
TPS53915 12 | 451018 (06105.5) 250101000 | D-CAP3 vivi|v 1350 EN, PMBus prog. v |28Q0FN(3.5x4.5mm)| 3.05
TPS51367 12 | 301022 (06102 800 D-CAP2 v v v v | 100 Enable, Output Discharge v 28 QFN 2.7
TPS548A20 15 | 451020 (0.6t05.5) 200101000 | D-CAP3 viv | v v | 1350 EN, pre-biased, ILIM v | 28QFN(3.5x4.5mm)| 2.89
TPS549A20 15 | 451020 (0.6t05.5) 200101000 | D-CAP3 v v v v | 1350 EN, pre-biased, ILIM, PMBus prog, v | 28QFN(3.5x4.5mm) 3.18
TPS56121 15 | 45t014 (061012 300/500/1000 VM viv v v | 2500 EN, pre-biased, ILIM v | 22QFN (5x6 mm) 3.50
TPS53353 20 | 45t015 (06105.5) 250101000 | D-CAP™ viv|v v |30 EN, pre-biased, ILIM v | 22QFN (5x6 mm) 3.50
D-CAP, EN, remote sense, ILIM, pre-biased,
TPS544B20 20 | 451018 (06t05.5) 250 o 1000 D-CAP? v v 8000 PMBus prog, with telemetry v | 40 QFN (5x7 mm) 3.70
) EN, remote sense, ILIM, pre-biased,
TPS544B25 20 | 451018 (05t05.5) 200t01000 | VMwith FF | v | v viv 9500 PMBus prog, with telemetry v | 40 QFN (5x7 mm) 4.08
TPS56221 25 | 451014 061012 300/500/1000 W viv v v | 2500 EN, pre-biased, ILIM v | 22QFN (56 mm) 3.75
TPS53355 30 | 45t015 (06105.5) 250101000 | D-CAP viv|v v | 320 EN, pre-biased, ILIM v | 22QFN (5x6 mm) 3.75
D-CAP, EN, remote sense, ILIM, pre-biased,
TPS544G20 30 | 451018 (06105.5) 25010 1000 D-CAP v v 8000 PMBUS prog. with telemetry v | 40 QFN (57 mm) 3.90
; EN, remote sense, ILIM, pre-biased,
TPS544C25 30 | 451018 (0.5t05.5) 200101000 | VMwith FF | v | v viv 7700 PMBus prog, with telemetry v | 40 QFN (5x7 mm) 449
: Parallel 2X, EN, remote sense, ILIM,
TPS546C20A/23 35 | 451018 (0.3510 5.5) 200t01000 | VWMwith FF | v | v viv 7700 ore-biased, PMBUs prog, with telemetry 40 QFN (5x7 mm) 4.92
TPS548022 0| 45016 |  (06tss | “25.80.875 1 pexps v iv|v go0p | |EN. soft-start,remote sense, LM, |, | 40 qen g7 mm) | 4.19
1050 pre-biased
TYM = voltage mode, CM = current mode, COT = constant on time, FF = feed forward, DCS = direct control with seamless transition into power-save mode. New devices are listed in bold red.
*Suggested resale price in U.S. dollars in quantities of 1,000.
S >
sE8 .
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S 28=&52 =
Switching S g3 &= E s
lour Vi Vour(V) ~ Frequency Control § € £ 2 €2 Ly £
Device (A) ) (Adj.)/Fixed  (typ) (kHz) Mode' A EIESE WA = Other Features EVM Package(s) Price*
Wide Input Voltage (>30 V,y Max)
LMR14203/06 0.3/0.6 | 45t042 | (0.7651034) 1250 CM 1300 Enable TS0T-23 0.90/0.99
LMR14006 06 41040 (0.8t030) |1100,2100| CM v 28 Enable, pre-bias start-up, UVLO adj.| v TSOT-6L 0.80
LMR14010A 1 41040 0.810 30 700 M v 30 Enable, pre-bias start-up S0T23-6 1.00
6/4.5t0 10 micro SMD,
LM34919/B/C 06 4050 (251035 | Upto2600| COT v v 500 v | Soft start v 12 WSON, DSBGA 1.20/1.25
LMR23610/25/30 1/2.5/3 41036 11030 2200 CM viv v 75 Enable, pre-bias start-up, UVLO adj.. v | 8 S0 PowerPAD™ | 1.30/1.35/1.54
LMR23615/25/30 | 1.5/25/3 | 41036 11030 2200 CM viv v 75 Enable, pre-bias start-up, VL0 adj.| v/ | WSON12 (3x3 mm) | 1.30/1.35/1.54
LMR33620/30 25 | asts | w2y N |yl 2| v | Enable, pre-bias sart-p v | BSOLEIZMM) g oo gs
LM43600/01/02/03 | 0.5/1/2/3 | 3.5t036 11028 200102200/ CM viviviv 33/33/27/27 Enable, tracking v | 16 HTSSOP, WSON 1.50-1.85
LM53600/1-Q1 0.65/1 351042 | (3.3109.9)/3.3/5| 2100 CM Vi iviviv 23 v | Soft start, current limit, UVLO v WSON 1.89/1.96
LM53602/3-01 213 351042 | (3.2109.9/3.3/5| 2100 CM viviviv 38 v | Soft start, current limit, UVLO v HTSSOP 2.09/2.20
LM53625/35-01 | 2535 | 351042 | (32t010/335 | 2100 | CM vi|viv|v 5 |v gg‘;‘c’{fﬁ;"“s‘m’ WLO.Spread | yyorn samm) | 214230
LMS3635/55-01 | 3555 | 35142 | (150335 | 400 | CM viviviv 5 |v Eggtc’{fﬁ%"““a”' WLO.Spread |, | yyorn sxamm) | 283/3.30
VM = voltage mode, CM = current mode, COT = constant on time, /ER = with emulated ripple New devices are listed in bold red. Preview devices are listed in bold teal.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Single Channel (Continued)

s
S = § =
228 3¢ S
ESggES 2
PR = o 8 2 =
Switching = g S8 e = 2
lour Vin Vour(V) ~ Frequency Control § € £ 22 Ly £
Device (A) V) (Adj.)/Fixed | (typ) (kHz) Mode' g ASEZE (WA = Other Features EVM Package(s) Price*
Wide Input Voltage (>30 V,y Max) (Continued)
LM73605/6 56 | 35t042 | (Tto34) 1350102200 CM v viviviv] 15 | v |Enable Softstart, UVLO, Tracking WQFN (Bx4 mm) 2.55
LM25019M8/17  0.10.3/065 751048 | (125t040) | 50101000  COT v 1750 OVLO adi. v | 8LLP8PSOP | 1.25/1.40157
LM25011 2 61042 | (2511040) | Upto2000 COT/ER v vl o100 | v lim,ad softstart v 10 MSOP 108
LMR1402030/50 | 23555 | 41040 | (1036) | 2500max | CM vl [vlv] ﬁgf‘g)'gd‘]?re'b'as start-up, racking, | -, 8HSOC | 1.30/1.401.75
LMR14020-01 2 4040 | (11036 200102500, CM viviv 40 | v | Enable, tracking, UVLO adj. v | HSOIC-8/WSON(T0) | 153
LMR14030-01 35 | 4140 | (1036 200102500 CM v|v|v 4 | v | Enable, tracking, UVLO ad. v | HSOIC-8/WSON(TO) | 1.65
LMR14050-1 5 4040 | (11036 200102500, CM viviv 4 | v | Enable, tracking, UVLO adj. v | HSOIC-8/WSON(T0) | 2.07
TPS54040A/ Enable, tracking, automotive 10 MSOP, 10 SON
oo 055025 35t42 | (081039 100102500 CM viviviv) 16 || i ks somd v B | 090085120
TPS54340/540 3565 | 35042 | (081039 |100t02500, CM vivivivl 13 | v | Enable tracking v 8 HS0IC 150/1.75
TPS54341/541 3565 | 45t42 | (08to41) |100to 2500 vl |vlvlvlv] 152 |v Eﬁbt'fac‘f(‘l’#g adj. oot pin charge |, | 10 wson (dxdmm) | 1.65/1.90
TPS5410/20/30/50 | 1/2/35 | 551036 | (1.23t031) | 500 | WM 000 | v | Enable v 850C 1.32-2.00
IMZSTTSTE | 0513 | 4td0 | @33 PZSZID gy Enable 14S0/C/8PDP | 1.04/0.78/1.19
LM2504/95/96 | 05/1/3 | 451040 | (331037) 1100173 WM 5000 Enable 8SOIC/8PDP | 1.20/1.60/1.80
LM22674/T5/76/T7 | 05/1/35 | 451042 | (1.21037) 500 3400 Enable 850 PowerPAD™ | 1.25/1.55/2.50
250012500/ 16 WSON/B S0/
LM26T4/75/T6/T7 | 05135 | 651040 | (121037) % | WM Doy || Enable A 1.20/1.60/2.25
TPS54062 005 | 471060 | (081058 | 10010400 CM | v v v 8 Enable, UVLO adj. v 8 MSOP 075
TPS54061 02 | 471060 | (081058 | 50101100, M | v v |v| |v|v| 90 | v |Enable WVLOad v | 8SON@3mm) 090
LM5165 015 | 31065 | (1231065 | 5010600 | COT vivivi vl 10 v lim Enable, UVLO v 10VSON 135
LM5166 05 | 31065 | (1231065 | 5010600 | COT vivivl vl 1 lim, Enable, UVLO v 10VSON 145
LM5019/1817  0.1/0.3/0.65 7510100 | (1.251090) | 50101000 COT Y 1750 VL0 ad, v | 8LLPBPSOP | 1.25/1.40/157
LM5009/A 015 | 956195 (251085 | 5010600 | COT 485 Current fimit v | 8LLPBNSOP 110
LM5008/A 035 | 86195 | (2575 | 5010600 | COT 485 Soft tart v | BLPBMSOP | 1.18/1.20
LM5007 05 | 9t75 | (25073 | 5010800 | COT 500 v | 8LLPBNSOP 130
LM5006 065 | 6075 | (5t75 | 5010800  COT 1000 OVLO ad). v 10 MSOP 140
LM5010/A 1| gbto75 | (5070 | 50t1000| COT v 80 | v Softstart v | 10LLP14eTSSOP | 147
LM5005 25 | 775 | (123%70) | 5010500 CM | v vivi 300 Enable v | 20etssop 175
LM5574/5/6 05153 | 61075 | (120070 | 5010500 | CM 1000 Enable, racking v 16 TSP 155
LMR36006/15 0615 | 4260 | (s | 0 oy v|vl|v 25 | v | Enable, pre-bias start-up v | 120N@emm | 165
LM4000/01/02 | 05172 | 35060 | (11028  |200t02200, CM viviviv % Enable, tracking, UVLO ad. v | 1GHTSSOP 165
LM76002/3 2535 | 35065 | (11057 300102200 CM vivivivivl 15 | v | Enable Softstart WLO, Tracking | v | WOFN(Bx4mm) | 250255
LM5160/A 2 | 45065 | (t60) | 50101000 COT | | v v 230 Egj"‘b'e' pre-bias start-up, UNLO | -, 12 WSON 180
LM5161 1 6-100 Q%) 501000 COT | v | |v 800 | v ggfbs'gﬂus‘{;ﬂad’ prebias-startup,| | 16 Hrssop 180
LMR16006 0.6 41060 (0.8 t0 55) 2100 M v 28 Enable, pre-bias start-up, UVLO adj.. v 6 S0T 1.20
LMR16010/20/30 | 1/2/3 | 451060 (11050) |200102500 CM viviv 40 E’Jfl(’)'i{d‘}re'b'as start-up, racking, || g 50 powerPAD | 1.50/1.821.95
TPS54060A/ Enable, tracking, automotive version 10 MSOP, 10 SON
ToOn/280 051525 35060 | (08159 10002500 OM v | v|v|v|v 115 | v JEETEKA v B | 110135150
TPS54360/560 | 3550 | 451060 | (08058 10002500 M | v | v | v 145 | v 1D (VL0 bootpincharge |, 8 HS0IC 180/210
TPS54361/561 35650 | 451060 | (081059 100102500 vl vivivivl 1 v EE%bt'faclﬂ(‘l’#g adj. oot pincharge |, | 4o ysoN (4xamm) | 2.0012.30
LM2574HV/
e 0513 | 41060 | (33t037) 52 | W 5000 Enable 8 DIP/14S0IC/T0220 | 1.45-2.30
LM2OTHV/O2HY | 12 | 451060 | (33t57) | 1100173 WM 1000/10000 SDDPAKIT0-263/5 | 50240
"YM = voltage mode, CM = current mode, COT = constant on time, /ER = with emulated ripple New devices are listed in bold red. Preview devices are listed in bold teal.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Converters, Multi-Channel

s @
2 o T
g 3 = 5 S
£ 8,8z8 ¢ 2 £
Switching EESE3SC £ 8 1L 8
lour Vin Vour (V)  Frequency Control ‘; g8 E8 £ ¢ = () £
Device (A) (V)  (Adj)Fixed (kHz) Mode! & FE SE & & 2 (A = Other EVM Package(s) Price*
Dual Channel
TPS62770 0301 | 25055 Se{gcg-(g O 1 1m0 | bes v | v 037 || Utira-low-Iy buck and boost v oW | 070
TPS62400 04006 | 251060 (O'G‘fg}g)/g‘ 01 9050 w v | v 32 | v | EasyScale™ interface v OFN 067
TPS62420 061 261060 (0.6toVy) 2250 WM v | v 32 | v | EasyScale interface v QFN 0.73
TPS62410 0808 |26t060 (0.610Vy) 2250 M v | v 32 | v | EasyScale interface QRN 0.73
(0.81016.2/ | 300/600/ , .
TPS54290/1/2 1525 | 451018 15.3/14) 1200 CM v 1800 Enable, phase interleaving, sync.rect. | ¢ | 16 HTSSOP | 2.40
TPS54294/5 450018 (076t7) 700 | D-caPa™ v vi-| 9w 1300 | Enable, sync. rect v | TBHSSRTE 1 0o
TPS54283/6 22 |45%28| (0810252 | 300/600 M 1800 Enable, phase interleaving 14HTSSOP | 1.70
LM26420 22 |30t055 (0.8to45) | 550/2200 | CM 900 | v v | QFN,HTSSOP | 1.50
LM2717-ADJ 2232 | 41020 | (1.627t03.3) | 300,600 v v | 24TSSOP | 265
LM2717 2232 | 41020 33 300, 600 v v | 24TSSOP | 265
TPS55383/6 33 |451028| (0810252 | 300/600 M v 1800 v | 16HTSSOP | 265
TPS65283/65283-1 | 3525 | 451018  06min | 2001020000 M |v | v |+v | v 500 Adj. current limit, enable, UVLO adj. v | 24VORN 150
Enable, pre-biased soft start, OCL, 16 HTSSOP,
TPS54494/5 42 | 45t018 076107 700 D-CAP2 v vi- —v | 1200 UVL0, 75D v 16 0PN 1.30
Enable, light load efficiency, phase 32 HTSSOP,
TPS65279 55 |45t018| 061015 |200t01600| CM |v | v | v | v | v | v 10000 intereaving v 36 OFN 1.90
Enable, light load efficiency, multiple 32 HTSSOP,
TPS65279V 55 451018 | 06t015 |200t01600| CM | v | v | v | v | v | v 10000 i T v 26 0PN 1.90
Triple Channel
f Enable, over current protection, thermal
TPS65580/1 251515/ 45t018 |  0.76 min 700 M v | vi-|v 600 shutdonn, UVLO fixed v | 20TSSOP | 150
g ' Adjustable current limit, enable, phase
TPS65262/-1 311 | 451018  0.6min 600 M |v| v | v v v |79 inteleaving, UVLO v | 32V0FN 150
TPS65261/-1 322 | 45t18| 06mn 2501020000 M |v | v | v (v v v 60 Enable, light load efficiency, ULO adj. | v |  32VOFN 1.40
TPS65266/66-1 322 |271065 061055 |250t02400 | CM vV v iv|iv]|v| 34 Enable, phase interleaving, WLO adj. | v/ 32 QFN 11-68%/
) 740/ Adj. current limit, dynamic voltage
TPS65263 322 | 451018  0.6min 600 M (v |6 v v v v | 0 | | scaling,enable, OV ). v | 32V0RN 150
. Adj. current limit, dynamic voltage
TPS6526301 32 |45018| 0§mn 20002300 M v | v | v v v v 000V e (V0 ) v | RV | 212
TPS65266/66-1 38 271065 06155 | 250102400 CM v avivivv]| Enable, hase inteeaving, WL0ad. | v | s2ofn | 160
g Dynamic voltage scaling, enable, phase
TPS65263-101 322 | 41018 | 06t016 | 200102300 CM v | v viviv 0V eeing VO a6, v 32 QFN 354
TPS65265 532 | 45t017| 06mn | 25010230 M |v | v | v (v v | v 115 v | 32VeRN 1.25
Adj. current limit, enable, phase
TPS652510 322 | 45t16| 08min 30010220 M |v | v | v | v | v | v 2000 v |interleaving,pre-biasstart-up, WO | v |  40VQFN 1.60
adj.
Adj. current limit, enable, phase
TPS65251 322 | 45t018  08to17 300102200 CM |v | v | v | v v | v 200 v inteleaving, UVLO ad], v | 40VOFN 1.60
TPS65250 322 | 45t018| 08to17 300102200 CM |v | v | v | v v v | 1000 Adj. current limit, enable, UVLO adj. v | 40VORN 1,60
1.0/ Adj. current limit, enable, phase
TPS65251-1/-2/-3 | 3/2/2 | 451018 081017 3001022000 CM | v | v | v | v v | v | 600 toteaving, UYLO ], v | 40VQFN 1.60
TPS65257 300 45118 08115 300002200 M v | v | v v | v v 70 ﬁgJUC\‘,’[{fg‘dJ“m't enable, pre-biasstart- | goy0ey | 230
TPSE5287 302 45018 08017 (30002200 M | v | v | v | v | v|v| 70 ﬁgllf\‘,‘[{)eggl"m" enble, pre-biasstart-| | goygey | 230
TPS65288 300 45118 08117 | 300t 2200 viv v iviviv i m ﬁngf\}‘[[fg‘dJ“m't enable, pre-biasstart- | goy0ey | 230
Quad Channel
Adj. current limit, dynamic voltage
TPS65400 44212 | 451018 061016 | 275102200 | CM V| v v | v | v | v |6300 v | scaling enable, PMBus, phase inter- v 48 VQFN 2.10
leaving, pre-hias start-up, UVLO adj.

"VM = voltage mode, CM = current mode
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators

Step-Down (Buck)

Buck Controllers (External Switch)

All parts have soft start, short-circuit protection, and undervoltage lockout functions.

—_ o (-]
=T o =
= € ﬁ = |2 o £
g £ g £ 8 g <
58 a B 255 |8 a £
Vin Vo © = Ve S S Source 82 £ EE 2 ©
. . =3 = S ] L = © £
Modeof  (min/max) (min/max) £ 2o Frequency Tol 3 = and s 3 2 2 g E E 2
Device Control’ ) ) S 8= (kH) %) E Package(s) & Sink® £8 3 £5 2 & 2 Price
General-Purpose DC/DC Step-Down Controllers
TPS40000 W | 225t055 07to4 | 1 15 | 3000600 | 1 |Yes 10 MSOP Yes Yes 1.20
TPS40007/9 W 225t055  07to4 | 1| 15 | 3000600 | 1 |Yes| 10MSOP Yes® | Yes Yes 0.99
TPS40040 W 2251055 0610495 | 1| 15 300 1 Yes| 8SON Yes® | Yes 0.85
TPS40041 W 2251055 06t0488 | 1| 15 600 1 Yes| 8SON Yes’ | Yes 0.85
TPS40042 W 31055 | 0710495 |12 15 600 | Ext Yes 10SON Yes | Yes Yes 0.90
TPS40190 W 45115 | 059101275 |12 20 300 1 Yes| 10SON YesS | Yes 0.90
LM2742 i 11016 | 061135 16 20 | 50102000 15 14TSSOP | Yes 0.80
LM2743 WM 11016 | 06135 |16 20 | 50102000 | 2 14TSSOP | Yes 0.80
TPS40100° CM 451018 0.7t05.5 1.3 20 600 1 24 QFN Yes | Yes® Yes | Yes Yes 1.60
TPS401016 WM 45118 | 07t055 |13| 20 1000 1 240FN | Yes | Yes® | Yes | Yes Yes 1,65
LM3754 W 45t018 | 061036 19 50 | 200101000 | 1 32LP | Yes Yes | Yes Yes 2.95
TPS40192/3 W 451018 | 059t014.4 |12 1520 600/300 | 05 Yes| 10SON | Yes | Yes® | Yes 0.85
LM3153 coT 81018 33 02 12 7% |15 14 HTSSOP Yes | Yes 135
TPS401957 W 45120 | 0591017 12| 20 | Adito600 |05 Yes| '8F %SFRIP' Yes | Yes® | Yes | Yes? 0.99
TPS40400 VFF, PMBus™ | 3 t0 20 0.6t012 2 | 25 | Adj.to2000 @ 1 |Yes| 24QFN |Yes | Yes Yes | Yes Yes 2.00
TPS40303/4/5 WM 31020 | 06t018 | 2 | 25 |300/600/1200 1 |Yes | 10SON | Yes| Yes® | Yes 0.85
LM27402 W 3120 | 06t19 |26 30 | 200t01200 | 1 (BEeaes | Yes Yes | Yes 110
LM27403 WM 31020 | 061019 |26 30 | 200101200 | 1 24WQFN | Yes Yes | Yes 0.95
TPS53125/6/7 24 QFN,
doel oty | D-CAP2™ | 451026 | 0761055 (15| 15 | 30700 | 1 | Yes| jrdchn Yes | Yes 1,60
TPS53014/15 D-CAP2 | 451028 | 076t07 |15 25 500 1 [ Yes | tomsop | N1 Yes | ves 0.90
TPS40075 VFF 45t028 0.7t023 1 20 | Adj.to1000 | 1 | Yes 20 QFN Yes | Yes® Yes | Yes | Yes Yes 1.35
TPS40077 VFF 45128 | 071023 | 1 20 | Adito1000 | 1| Yes | o ehoppre | Yes | Ves® | Yes Yes 135
TPS53819A %hﬁéﬂg 31028 | 06%55 | 2 | 40 | 270101000 |05 Yes 16QFN | Yes Yes | Yes 0.99
LM3152 coT 61033 33 02 12 50 |15 14 HTSSOP Yes | Yes 135
LM3485 Hysteretic | 451035 | 1242tV 04| 4 | 00 2 8 MSOP v | 052
LM3489 Hysteretic | 451035 | 1.239toVy | 0.4 4 | 0to1400 | 2 8 MSOP v | 054
LM3477 CM | 2971035  1.2651030.8 1.0 6 50 |15 8 MSOP 0.85
TPS40200° VFF 45152 | 07tds 02 3 | Aditosoo | 1 NI gsoic Yes v 074
TPS40170 VFF 4.510 60 0.6 t0 58 12 15 Adji.to600 | 1 |Yes| 20QFN |Yes| Yes® | Yes | Yes v 1.50
LM(2)5141 CM  [381042/65 1515 | 4 | 25 | 350102600 | 1 |Yes| 4OQFN | Yes Yes | Yes | Ves v| 1715
LM(2)5145 WM 6/(4275 = 08/4060 |35 25 | 100101000 |15 Yes | 20VOFN | Yes Yes | Yes | Yes 230
LM(2)5117 ECM  |55t042/65 0.8t041/62 (22| 20 | 50t0750 | 1.5 S Yes v | 170210
LM(2)5085/A COT  |45t042/75 1.25/09toVy | 15| 10 1000 | 2 i v OT00TS
LM(2)5088 ECM  |45t042/75 12104070 |15 10 | 50t01000 | 1.5 616 TSSOP Yes v | 1.25/1.47
LM(2)5115/A V  45t042/75 07510135 (25| 20 | 100101000 | 1.7 16 TSSOP Yes 1.05/1.80
LM(2)5116 ECM 610100 | 12t080 |35 20 | 50101000 | 1.5 20 eTSSOP Yes 1.70/2.42
TPS40345 W 3120 | 06t18 | 2 | 25 600 1 Yes| 10SON | Yes| YesS | Yes 0.75

VM = Voltage-mode control, CM = Current-mode control, VFF = Voltage mode with voltage feed-
forward compensation, ECM = Emulated current mode and COT = Constant ON-time control.

2Current levels of this magnitude can be supported with commonly available commercial FETS.

3The controller of choice for most applications will be the source/sink version, which has two-

quadrant operation and will source or sink output current.
“DDR = Supports DDR memory.
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5During soft start: source only.
SProvides advanced start-up sequencing and output voltage margining.
"Bidirectional 180° out-of-phase synchronization.
gNon-synchronous, drives P-FETs.

9IDrives high-side P-FET.
“Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Buck Controllers (Continued) All parts have soft start, short-circuit protection, and undervoltage lockout functions.

E . E
a |2 £ g3
Vin Vo Driver | Output Vrer g _‘g E % _§ E i "E
Mode Switched (min/max) (min/max) | Current Current Tol Pwr g £ Ela 2 E
Device Control'  Outputs Phases v) v) (A) (M2 Frequency (kHz) (%) Package(s) Good S £ & £& F &€ 2 Price*
Multiphase Synchrono
LM2642 CM 1or2 1or2 4.5/30 1.3/96% xViy | 1.1 | 25/phase 300 1.8 | 28LTSSOP | Yes | Yes 1.48
LM2647 VFF 1or2 Tor2 5.5/28 0.6/6.0 2 | 25/phase | Adj.200t0500 | 1.5 | 28LTSSOP | Yes | Yes 1.80
LM3000 ECM 1or2 1or2 3.3/18.5 0.6/80%xVyy | — | 25/phase | Adj.200t0 1500 | 1.5 | 32LLLP | Yes | Yes Yes 2.75
LM3754 VFF 1or2 for2 4.5/18 0.6/3.6 4 | 25/phase | Adj.200t01000 | 1 | 32LLLP | Yes | Yes Yes | Yes 2.95
LM(2)5119 ECM 1 2 45/5.51042/65 | 0.8t041.3/64 | 2.2 50 50 t0 750 15| 32LLP Yes v 12.60/3.25
LM5642 CM 1or2 for2 4.5/36 1.3/90% xViy | 1.1 | 25/phase 200 1.7 | 28LTSSOP Yes Yes 1.75
LM5642x CM 1or2 for2 4.5/36 1.3/90% xViy | 1.1 | 25/phase 375 1.7 | 28L TSSOP Yes Yes 1.75
TPS40132 CM 1 2 1/40 0.6/5.8 1 50 Adj.to1000 | 08 | 32QFN | Yes | Yes | Yes| Yes | Yes | Yes 2.95
TPS40140* CM 1or2 Tor2 2/40 0.7/5.8 1.2 | 25/phase| Adj.to1000 | 0.5 | 36QFN | Yes | Yes | Yes | Yes | Yes | Yes 3.05
TPS40180° cM 1 1 2/40 0.7/5.8 1.2 25 Adj.to1000 1 0.75| 24QFN | Yes | Yes |Yes| Yes | Yes | Yes 2.05
TPS40322 VFF 1or2 1or2 3/20 0.6/5.6 2 | 25/phase| Adj.t0 1000 1 32QFN | Yes | Yes |Yes| Yes | Yes | Yes 2.40
TPS40422 VFF/PMBus 1or2 1or2 4.5/20 0.6/5.6 2 | 25/phase | Adj.to 1000 1 400FN | Yes | Yes |Yes| Yes | Yes | Yes 3.10
TPS40425/8° | VFF/PMBus 1or2 1or2 4.5/20 0.6/5.0 2 | 25/phase | Adj.200t0 1500 | 0.5 = 40QFN | Yes | Yes | Yes | Yes | Yes | Yes 4.80
LM5140 CM 2 2 3.8/65 1.5/15 4 | 25/phase | Adj. 350t0 2600 | 1 400FN | Yes | Yes | Yes Yes v 39
TPS53647 | DCAP+™/PMBUS 1 1,2,3,0r4 4517 05/2.5 = 160 | Adj. 300t0 1000 | 1 400FN | Yes | Yes | Yes | Yes | No | Yes 3.85
TPS53667 | DCAP+™/PMBUS 1 1,2,3, 4,5,0r6 4517 0.5/2.5 — 240 | Adj. 300101000 | 1 40QFN | Yes | Yes |Yes| Yes | No | Yes 4.25
TPS53681 DCAP+™/PMBUS 2 6+2/5+3 4517 0.252.8125 | — 320 | Adj.300t0 1000 | 1 40QFN | Yes | Yes | Yes | Yes | No | Yes 4.65
Vin Vo Driver = Output VRer
Switched  LDO (min/max)  (min/max) = Current Current  Frequency Tol Control Internal Overvoltage =~ Power
Device Outputs | Outputs = Phases (A) (B2 (kHz) (%) Method Bootstrap  Package(s)  Protection = Good = ULQ™7  Price*
DC/DC Syn Light-Load Effici
TPS53128/20 2 0 | 1 | 4524 | o764 | 15 | 15 BOTO0 | 1 DCAPZMMode Vs | ATe Yes 170
TPS51220A 2 2 1 45532 | 10120 2 20 | 200101000 | 1 D_g}i{,rf&‘,\;l’gde Yes 32QFN Yes Yes 225
TPS51225/B/C 2 2 1 5.5/24 3.3/5.08 1.7 10 3000 335 1 D-CAP Mode Yes 20 QFN Yes Yes 1.05
TPS51275/B/C 2 2 1 5.0/24 3.3/5.08 1.7 20 33010335 1 D-CAP Mode Yes 20 QFN Yes Yes 1.05
TPS51285A/B 2 2 1 5.0/24 3.3/5.08 17 20 400 to 475 1 D-CAP Mode Yes 20 QFN Yes Yes Yes 1.05
TPS53211 1 0 1 4515 | 0.8/0.7xVy 2 25 200 t0 600 0.5 Voltage Yes 16 QFN Yes Yes 2.00
TPS53119 1 0 1 4.5/26 0.6/5.5 2 25 25010970 0.5 | D-CAP Mode Yes 16 QFN Yes Yes 0.75
TPS53219A 1 0 1 4.5/28 0.6/5.5 2 25 | Selectupto 1000 | 0.5 | D-CAPMode Yes 16 QFN Yes Yes 0.85
TPS59124 2 0 1 3/28 0.76/5.5 3 10 300,360,420 | 1 D-CAP Mode 24 QFN Yes Yes 1.90
"CM = Current-mode control, ECM = Emulated current mode and VFF = voltage mode with voltage 5Stackable to 8 phases, reference is trimmable.
feed-forward compensation. 6Stackable to 4 phases.
2Current levels of this magnitude can be supported with commonly available commercial FETs. "ULQ = Ultralow quiescent-current mode.
3The controller of choice for most applications will be the source/sink version, which has 8Fixed range: OUTT = 5.0V +10% and OUT2 = 3.3V +10%.
two-quadrant operation and will source or sink output current.
“Stackable to 16 phases. “Suggested resale price in U.S. dollars in quantities of 1,000.
Processor V-Core Buck Controllers
2 Max.
Conversion 5 £ g OQutput
Voltage 3,2 & Current Selectable
Device Mode of Control = Range (V) 23 &£ (A) Frequency VID CPU Platform Package Price*
TPS59610 D-CAP+™ 3t028 1 1 30 | 200 kHz to 500 kHz | IMVP6+ Tunnel Creek Embedded | 5x5-mm 32 QFN | 1.40
TPS59620 D-CAP+ 3t028 1 2 60 | 200 kHz to 500 kHz | IMVP6+ Penryn Embedded | 6x6-mm 40 QFN | 2.20
TPS51611 D-CAP+ 3t028 1 1 30 | 250 kHz to 500 kHz | IMVP6.5 Arrandale Client 5x5-mm 32 QFN | 1.25
TPS59621 D-CAP+ 31028 1 2 60 | 200 kHz to 500 kHz | IMVP6.5 Arrandale Client 6x6-mm 40 QFN | 1.80
TPS59640 D-CAP+ 31028 2 |3+1] 90 | 200kHzto600kHz | IMVP7 Sandy Bridge Client/Server | 6x6-mm 48 QFN | 2.25
TPS59650 D-CAP+ 3t028 2 |3+2 90 | 200 kHzto 600 kHz @ IMVP7 Ivy Bridge Client/Server | 6x6-mm 48 QFN | 2.65
TPS59641 D-CAP+ 3t028 2 |3+1] 90 | 200kHzto600kHz | VR12.1 Baytrail-M/D/I Client 6x6-mm 48 QFN | 2.25
TPS51631/A D-CAP+ 3t028 1 3 90 300kHzto 1 MHz | VR12.5 | Haswell/Broadwell/Broadwell-DE | Client/Tablet | 4x4-mm 32 QFN | 1.65
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Down (Buck)

Processor V-Core Buck Controllers (Continued)

- Max.
Conversion § £ @ Output
Voltage 32 & Current Selectable
Device Mode of Control Range (V) €3 &= (A Frequency ViD CPU Platform Package Price*
TPS51622A D-CAP+ 451028 1 2 40 300 kHzto 1 MHz | VR12.6 Haswell/Broadwell-U/Y Client/Tablet | 4x4-mm 32 QFN | 1.60
TPS51624 D-CAP+ 451028 1 2 40 | 300kHzto1.5MHz | VR12.6 — Client/Tablet | 4x4-mm 32 QFN | 1.65
TPS51678 D-CAP-+, I2C 451028 1 2 40 | 300kHzto1.5MHz | VR12.6 Broadwell-Y Client/Tablet | 4x4-mm 32 QFN | 1.85
TPS51633 D-CAP+ 451028 1 3 90 300 kHzto 1 MHz | VR12.6 Broadwell-H Client 4x4-mm 32 QFN | 1.85
TPS51623 D-CAP+ 451028 1 2 60 300 kHzto 1 MHz | VR12.1 Braswell-M/D/I Client 4x4-mm 32 QFN | 1.20
TPS53622 D-CAP+, PMBus™ | 4.5t0 17 2 2 70 | 300 kHzto 860 MHz | VR13 | Skylake, Broadwell-DE, Denverton Mi(s;re(g:rr\'/er 5x5-mm 40 QFN | 2.95
TPS53625 D-CAP+ 451028 1 2 60 300 kHzto1 MHz | VR12.0 Denverton, Avoton, Rangeley Microserver | 4x4-mm 32 QFN | 2.00
TPS53626 D-CAP+ 451028 1 2 60 300 kHz to 1 MHz VR13 | Skylake, Broadwell-DE, Denverton Mi(?rlaorggrr\'/er 4x4-mm 32 QFN | 2.15
TPS53640 D-CAP+,PMBus | 4.5t017 1 3 | 120 | 300kHzto1MHz | VR125 Broadwell — EN/EP Server 5x5-mm 40 QFN | 2.80
TPS53640A D-CAP+,PMBus | 4.5t017 1 4 | 160 | 300kHzto1MHz | VR125 Broadwell — EN/EP Server 5x5-mm 40 QFN | 3.10
TPS53631 D-CAP+,PMBus | 4.5t017 1 3 | 120 | 300kHzto1MHz | VR125 Broadwell — EN/EP Server 5x5-mm 40 QFN | 2.80
TPS53641 D-CAP+,PMBus | 4.5t017 1 4 1 160 300 kHzto1 MHz | VR12.5 Broadwell — EN/EP Server 5x5-mm 40 QFN | 3.30
TPS53661 D-CAP+,PMBus | 4.5t017 1 6 | 240 | 300kHzto1MHz | VR125 Broadwell — EN/EP Server 5x5-mm 40 QFN | 3.80
TPS53659 D-CAP+,PMBUs | 4.5t017 | 2 | 7 | 280 | 300kHzto1MHz | VRI3 SIS DO SR Server | 5x5-mm 40 QFN | 4.35
TPS53679 D-CAP+,PMBus | 4.5t017 2 5 | 200 | 300kHzto1MHz VR13 Skylake-EN/EP Server 5x5-mm 40 QFN | 5.00

*Suggested resale price in U.S. dollars in quantities of 1,000.

Inductorless DC/DC Regulators (Charge Pumps) Family of Products
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TPS60200, TPS60210 ‘ ‘
REG711-X
REG710-x Step Down
1 1 1 1 1 1 1 —
TPS60240 Buck-Boost
TPS6030x ‘ ‘ ‘ ‘ ‘ ‘
| | | I I »
09 15 1.8 25 27 3.3 36 54 55 6.0 65

Input Voltage (V)

Buck Charge Pumps (Inductorless)

Features s

s

Switching | Quiescent =z & E E z

Vour Vour Frequency ~ Current  Shutdown £ @ £ 8 =5 =3 =

lour iy Adj. Fixed  Efficiency  (max) (ty)  Cument(yp) = T & SE g E E
Device (mA) V) (U] V) (%) (kHz) (WA) (uA) 5 =2 & 535S 38 & Package(s) EWM =  Price*
LM2772 150 | 2.7t05.5 — 1.2 — 1100 45 — v QFN-10 v 0.33
TPS60500 250 | 1.8t06.5 081033 1.5,1.8,33 90 1200 40 0.05 v v v v v MSOP-10 v 0.49
LM2771 250 | 2.7t05.5 — 1.5 — 1100 45 — v QFN-10 0.36
LM2773 300 | 25t05.5 1.6101.8 — — 1150 48 — % microSMD-9 | v 0.36

"Device parameter; feature and/or price may vary with each device number in family.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Up (Boost)

DC/DC Step-Up Converters (Integrated Switch) Family of Products

Vourt Smallest
A | | v) Package
12.0 ‘ ‘ ‘ ‘ ‘ TPS61088 ] ‘ ‘ ‘ 4510126 | 3.5x4.5 QFN
D ~ TPse1i78 00202020202 @ 451020 | 3x3.5QFN
8.0 I TPS61089 45t012.6] 2x2.5QFN
TPS61235/6P 251055 | 2.5x2.5 QFN
7.0 L 29t038 | 3x3QFN
60 ~ TPS61230A | 291022 | 3x3QFN
251055 | 2x2QFN
5.0 TPS61280A 28t04.4 | DSBGA
25t0185 3x3QFN
| 5t038 | HTSSOP
4.0 TPS61021A | | | 1.8t0o4 | 2x2QFN
TPS61253A 45t052| WCSP
B TPS61259 EyE— 5t0 5.4 WCSP
LM2623 1.24 to 14 VSSOP
3.0 B Pseioss N 2510185 3x3QFN
=4 2.0 TPS61090 251055 | 4x4QFN
= i ~ TPS61029 e Downmode 1.8t05.5 | 3x3QFN
E ’ TPS61322x l Boost with Bypass ‘ 2to5 SOT-23
= _____TpPs6é1200 - | Inverter ‘ 1.8t05.5 | 3x3 QFN
g . TPS61020 1.8t05.5 | 3x3QFN
5 TPS61251/2 | 231065 | 2x2QFN
e TPS61081 251027 | 3x3QFN
= 12 B eseii0 31038 | 2x2QFN
H TPS61099x 1.8t055 | 2x2QFN
TPSE1201 | 251033 | 2x2SON
1.0 L 35t075 | 4x4 SON
TLV61046A 33t028 | SOT-23
0.7 ~ TPsé1260 mn | 18t0o4 | 2x2QFN
 TPSsl070 - | 1.8t05.5  TSOT-23
06 |  TPse1240 | 5 2x2 QFN
0.5 L TPSG109%A 451028 | 3x2 WSON
 TPS61098x | 2210 4.3 |1.5x1.5 WSON
TPS61040 251028 | SOT-23
0.4 TPS61097A-33 33 TSOT-23
TPS61220 1.8t06 SC-70
0.3 l LMR70503 » -09to-55| WCSP
0308 09 18 23 25 27 29 3 33 4 55 6080 12 1820 2 75

Input Voltage (V)
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Non-Isolated DC/DC Switching Regulators
Step-Up (Boost)

Step-Up Regulators (Up to 10-A Switch Limit)

Output/Switch Input %
Current! Voltage | Output Voltage 8
Device (A) V) (V) Features 25 Package(s) Price*
Boost
TPS61220 0.4 0.7t055 1.8106.0 |Startup into load at 0.7-V input voltage, 5-pA quiescent current SC70 2x2 0.38
TPS61097A-33 0.4 091055 33 0.9-Vin, 3.3-Vout Boost Converter with Bypass Switch, 5-nA Shutdown Current SO0T-23 3x3 0.70
TPS61040 0.4 1.8106.0 181028  |28-V. 400-mA Switch Boost Converter in SOT-23 for LCD and White LED Applications v SO0T-23 3x3 0.50
TPS61098x 0.5 0.7t045 2.21t04.4  300-nA lq, Boost + LDO/Load Switch (dual output) SON 1.5x1.5 0.52
TPS61096A 0.5 1.8105.5 451028 |28-V Output Voltage Boost Converter with 1-pA Quiescent Current, Adjustable Current Limit WSON 3x2 0.80
TPS61240 0.6 231055 50105.0 |3.5-MHz High Efficiency Step-Up Converter v WSON, DSBGA 0.40
TPS6107x 0.6 091055 09t05.5 90% Efficient Synchronous Boost Converter With 600-mA Switch v SO0T-23 3x3 0.45
TPS61260 0.7 0.8t04.0 1.8104.0  |Tiny Low Input Voltage Boost Converter with Adjustable Output Voltage WSON 2x2 0.38
TPS61046 0.9 16105.5 401028 |28-V Output Voltage Boost Converter in WCSP Package WCSP 0.8x1.2 0.42
TLV61046A 1 1.8105.5 331028  |28-V Output Voltage Boost Converter with Power Diode and Isolation Switch S0T-23 3x3 0.35
TPS61099x 1 0.5t05.5 1.8105.5 | Synchronous Boost Converter with 800-nA Ultra-Low Quiescent Current WCSP, QFN 0.58
TPS61291 1 0.9105.0 2.5t03.3  |Low lq Boost Converter with 15-nA quiescent current in bypass mode SON 2x2 0.58
LM5001 1 311075 1261075  |High-Voltage Switch-Mode Regulator v S0IC 4.9x3.91 1.50
TPS61093 1.1 16106.0 | 1.7t017.0 |Low-Input Boost Converter With Integrated Power Diode and Input/Output Isolation v SON 2.5x2.5 1.00
TPS61170 1.2 301018 301038 |1.2-AHigh-Voltage Boost Converter in 2-mm x 2-mm2 QFN Package v QFN 2x2 0.80
LM27313 0.8 2710140 | 4.0t028 1.6-MHz Boost Converter With 30-V Internal FET Switch in SOT-23 v SO0T-23 3x3 0.60
TPS61252 15 2.3106.0 3.0t06.5 Tiny 1.5-A Boost Converter With Adjustable Input Current Limit WSON 2X2 0.65
TPS61020 15 09t06.5 181055 |96% Efficient Synchronous Boost Converter v SON 3x3 0.78
TPS61200 15 0.3t055 1.8105.5 |0.3-VInputVoltage Boost Converter with 1.3-A Switches and ‘Down Mode' in 3x3 QFN VSON 3x3 0.90
TPS61081 15 2.5106.0 251027 |27-V,1.2-A switch, 1.2-MHz Boost Converter with integrated power diode VSON 3x3 1.15
LM2733 15 2710140 | 4.0t040 0.6- and 1.6-MHz Boost Converters With 40-V Internal FET Switch in SOT-23 SO0T-23 3x3 0.65
TPS61322x 1.8 09t04.5 181055 |6.5-pA Quiescent Current, 1.8-A Switch Current Boost Converter S0T-23 3x3 0.30
TPS61029 1.8 09t06.5 181055 |Adjustable, 1.8-A Switch, 96% Efficient Boost Converter with Down-Mode, QFN-10 v VSON 3x3 0.85
TPS61090 2 18105.5 1.8105.5  |2-A Switch, 96% Efficient Boost Converter VQFN 4x4 0.90
LM5000 2 311040 131075  |3.1- to 40-V Wide Vin, 2-A Current Mode Non-Synchronous Boost Regulator TSSOP, WSON 1.80
LM2735 2 271055 3.0t024  |520-kHz/1.6-MHz, Space-Efficient Boost and SEPIC DC-DC Regulator v | MSOP SOT-23,WSON | 0.75
TPS61256C 2.2 231055 50105.0 |3.5-MHz High Efficiency Step-Up Converter In Chip Scale Packaging WCSP 1.2x1.3 0.48
LM2623 2.85 0.8t014 1241014 |0.8-V to 14-V Wide Input Range Boost Converter v WSON, VSSOP 0.50
TPS61085 3 231060 | 25t0185 |18.5-V,2-A, 650-kHz/1.2-MHz Step-Up DC-DC Converter w/ Forced PWM Mode v VSSOP, TSSOP 0.73
TPS61253A 4 231055 50105.0 |3.8-MHz, 5-V/4-A Boost Converter in 1.2- x 1.3-mm WCSP WCSP 1.2x1.3 0.45
TPS61030 4 1.8t05.5 181055 |96% Efficient Synchronous Boost Converter With 4-A Switch QFN, TSSOP 1.15
TPS61021A 4 0.5-4.4 1.8104.0 |3-ABoost Converter with 0.5-V Ultra Low Input Voltage WSON 2x2 0.58
TPS61259 4 231055 451052 | 3.5-MHz High Efficiency Step-Up Converter In Chip Scale Packaging WCSP 1.2x1.3 0.48
TPS61087 4 251060 | 2510185 |18.5-V,3.2-A, 650-kHz/1.2-MHz Step-Up DC-DC Converter with Forced PWM Mode v VSON, WSON 0.78
TPS61175 4 291018 291038 |3-AHigh Voltage Boost Converter with Soft-start and Programmable Switching Frequency v HTSSOP 5x4.4 1.30
TPS61230 5 231055 251055  |High-Efficiency Synchronous Step Up Converters with 5-A Switches SON 3x3 0.95
TPS61280A 5 231048 2.81t04.4 | TPS6128%A Low Voltage Front-end Power Management IC DSBGA 1.7x1.7 0.58
TPS55332-Q1 5.7 1.5t060 251050  |Automotive 1.5- to 60-V Wide Input Range, 3-A Boost Converter with Voltage Supervisor v HTSSOP 6.5x4.4 2.46
TPS61230A 6 251045 2.5t05.5 |5-V/6-A High Efficiency Step-Up Converter VQFN 2x2 0.68
TPS55340 6.6 291038 3.0t038 |Integrated 5-A Wide Input Range Boost/SEPIC/Flyback DC-DC Regulator v WQFN HTSSOP 1.40
TPS61089 8 2710121 | 4510127 12.6-V, 7-A Fully-Integrated Synchronous Boost Converters, Adjustable Current Limit VQFN 2x2.5 1.10
TPS61236P 8 231055 251055 |3-to5-V/3-A booster with 97% efficiency, adjustable current limit QFN 2.5x2.5 0.78
TPS61022 8 0.5t055 2.2105.5 |7-ABoost Converter with 0.5-V Ultra-low Input Voltage QFN 2.0x2.0 0.85
TPS61178 8 271020 451020  |20-V Fully Integrated Sync Boost with Load Disconnect, Adjustable Current Limit QFN 3.0x3.5 1.80
TPS61088 12 2710120 | 4510126 |10-A peak current limit, 3.3- to 9-V/3-A booster, adjustable current limit 4 QFN 3.5x4.5 1.60
TPS40210? 6 451052 | 07010300 |4.5-Vto52-V Input Current Mode Boost Controller v HVSSOP, VSON 0.75
MC33063A2 10 30t040 | 1.25t0300 |1.5-A Peak Boost/Buck/Inverting Switching Regulators v SOIC,SON,PDIP 0.18
LM50202 10 1310100 | 1.25t0300 |13- to 100-V Wide Vin, Current Mode PWM Boost Controller VSSOP, WSON 1.00
LM50222 10 30t060 | 1.25t0300 |2.2-MHz 60-V Low Side Controller for Boost, SEPIC and Flyback v VSSOP 3.0x3.0 0.90
LM34782 10 2971040 | 1.26t0500 |40-VWide Vin Low-Side N-Channel Controller for Switching Regulator v SOIC, VSSOP 0.75
TPS43060* 15 451040 451060 |Low lg, Synchronous Boost Controller with Wide Input Voltage and 7.5-V Gate Drive for Standard FETS WQFN 3x3 1.25
LM5150-Q1? 15 151042 | 6.81010.5 |Wide Vin Automotive Low Iy Boost Controller For Automotive Start-Stop System v WQFN 4x4 0.85
LM5122? 20 3.0t065 3.0t0100 |Wide-Input Synchronous Boost Controller With Multiple Phase Capability v HTSSOP 6.5x4.4 1.80
LM25122-12 20 3.0t042 3.0t050 |Automotive Grade, 3- to 42-V Wide Vin, Synchronous Boost Controller with Multiphase Capability v HTSSOP 6.5x4.4 1.75
LM51212 20 3.0t0 65 310100  |Wide Input Synchronous Boost Controller with Disconnection Switch Control v HTSSOP 6.5x4.4 1.80
TSwitch current is for boost and buck-boost. Output current is for charge pump. New devices are listed in bold red.
2Designates controller device. Preview devices are listed in bold teal.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Step-Up (Boost)

Step-Up Regulators (Up to 10-A Switch Limit) (Continued)

Output/Switch = Input ]
Current! Voltage | Output Voltage 5§38
Device (A) ) (V) Features 2S5 Package(s) Price*
Buck-Boost
TPS55065-Q1 15 1.51040 50105.0 |Automotive 1.5V to 40V, 500-mA Buck/Boost Converter with 5-V Fixed Output Voltage v | HISSOP6.5x4.4mm | 1.55
TPIC74100-Q1 35 1.5t040 50105.0 |Automotive 1.5V to 40V, 1A Buck/Boost Converter with 5-V Fixed Output Voltage v | HTSSOP6.5x4.4mm | 1.70
TPS5516x-Q1 38 201036 | 5.0t012.0 |36-V,1-A Output, 2-MHz, Single Inductor, Synchronous Buck/Boost Voltage Regulator v | HISSOP6.5x4.4mm | 1.95
LM25118? 10.0 3.0t042 1.231038  |3-42-V Wide Vin, Current Mode Non-Synchronous Buck-Boost Controller v | HISSOP6.5x44mm | 2.00
LM51182 10.0 3.0t075 1.25t070 | 3-75-V Wide Vin, Current Mode Non-Synchronous Buck-Boost Controller v | HTSSOP6.5x4.4mm | 2.38
LMs5175? 20.0 351042 0.8t055  |42-VWide VIN Synchronous 4-Switch Buck-Boost Controller v HTSSOP QFN 3.10
LM51762 20.0 2.51055 0.8t055 |55-V Wide VIN Synchronous 4-Switch Buck-Boost Controller v | HISSOP9.7x4.4mm | 3.00
LM5170-012 40.0 3.0t0100 | 3.0t0100 |Multiphase Bidirectional Current Controller v TQFP 7x7 mm 5.84
Charge Pumps
LM2664 0.04 181055 | -1.8t0-5.0 |Switched Capacitor Voltage Converter S0T23 3x3 mm 0.27
TPS60150 0.14 271055 50105.0 |5-V,140-mA Charge-Pump WSON 2x2 mm 0.50
LM2775 0.2 271055 5.01t05.0 |Switched Capacitor 5-V Boost Converter v WSON 2x2 mm 0.47
TPS6024x 0.02 1.8105.5 2.7105.0  |170-pVrms Zero-Ripple Switched Capacitor Buck-Boost Converter for VCO Supply VSSOP 3x3 mm 0.55
TPS6031x 0.02 09t01.8 3.0t03.3  |Single-Cell to 3-V/3.3-V, 20mA Dual Output, High-efficiency Charge Pump With Snooze Mode MSOP 3x3 mm 0.65
"Switch current is for boost and buck-boost. Output current is for charge pump. New devices are listed in bold red.
2Designates controller device. Preview devices are listed in bold teal.
*Suggested resale price in U.S. dollars in quantities of 1,000.
=z _
Switch S 2 == g g o=
Current g | £ €8 3 3 S3 8¢g
. S o & . = == 22
Limit Vour v £ £2 E5 EE EE £3 58
()  Vw  Ad Fxed < B2 5% E£5 S35 BT 5%

Device'! =~ (mA) (V) v) vy & a2 @2 32 §&£ 3 && Features? Package(s) EVM = Price*

Step-Up (Boost) Regulators with Integrated LDO (Dual Output)
TL499A — | 111010 291030 — | 8 — — — 15 | 100/Adj. 8 S0IC 1.20
TPS61120 | 1300 [1.8t055| 25t05.5 — | 9% 500 10 20 0.2 | 200/Adj. | v PG, LBI, UVLO 16 TSSOP, (4x4) QFN | v/ 1.65
TPS61121 | 1300 |1.8t05.5 — 1533| 9 500 10 20 02 | 2015 | v PG, LBI, UVLO 16 TSSOP, (4x4) QFN 2.00
TAl devices listed have thermal and/or short-circuit protection except TL499A.
2UVLO = undervoltage lockout: LBI = low-battery indicator; PG = Power Good.
*Suggested resale price in U.S. dollars in quantities of 1,000.
Inverting Regulators
-~ T
K 8 = € E
Switch T 8 g2 B E =%
Current g | & =8 3 3 22 gsg
Limit o Vv £ 28 2% £z 5z BT EE
= S| 8 S8
) W AL Fed ¥ 52 S5 25 22 5 8%

Device! ~ (mA) (V) ) v & &€& @E 3&€ & E3 o8& Features? Package(s) EVM  Price*
LMR70503 | 300 |28t055 -09t0-55  — | 79 500 — | 0245mA | 0.01 — Lo (1.64x0.86) CSP v 1.15
TL497A 500 |45t012 | -12t0-25 = — | 8 — — 11mA | 6000 — 14 TSSOP, 14 SOIC 0.90
TPS63700 | 1000 |27t055| -2to-15 — | 84 | 1400 47 330 0.2 — VLo (3x3) SON v 0.79
MC34063A | 1500 | 3t038 | -1.25t0-363 — | — | 100 — 330 0.2 — Lo 8S0IC, 4x4 mm)QFN | v | 0.21
TPS63710 | 2100 |3.1to14| -1t0-55 — | 91 | 1500 2.2 15mA 5 — v Low 1/f-noise reference system (3x3) SON 1.30

TAll devices listed have thermal and/or short-circuit protection except TL497A. New devices are listed in bold red.

2UVLO = undervoltage lockout.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators
Buck/Boost, Inverting or Split-Rail

Buck/Boost Converters (Integrated Switch)

5 = 2

Switch s & € 3 3 3 E Fz¢g S

Curent S 2§ B¢ Eg S5z % g5 = 8 £ £

Limit Vour Vo & == & 82 83 2 58 = ¢ S 2

o' D) | Vi Aj. Fxed ¥ €5 83 €3 2 S BE E g 3 s
Device (mA)  (mA) ) ) vy & 32 85 82 52 = S5 &3 & 5 rpackagels) EWM = Price*
LM2611 300 | 1200 | 27to14 | — 5 |9 | 1400 | 22 | 270 @ 001 v SOT-23 v 0.95
TPS61130 | 300 | 1300 | 1.8%065 25t055 1533 90 500 | 22 | 40 | 02 v v v OSSP | v 163
TPS55065-Q1 | 500 | 2500 | 1.5t040 | — 5 183 440 | 33 | 100 | 10 viv| 20HTSSOP | v | v 155
TPS63030 | 500 | 1000  1.8%055 12t055 33 | 96 2400 @ 22 | 29 | 0.1 v v v 10 QFN v 0.72
TPS630502 | 500 | 1000 | 25t055 251055 | 33 |96 2500 @ 15 | 43 | 01 | v | v viv HO;Ffo‘Q’T%SEFN v 0.70
TPS63000 | 800 & 1800 | 1.8%055 12t055 33,50 90 1400 @ 22 | 30 | 0.1 v v 10 QFN v | v 085
TPSE3010 | 800 | 2200 | 21055 | 12t055 3529 96 2400 | 15 | 40 | o v v  20wcsp v 0.86
TPIC74100-Q1 | 1000 | 2500 | 15t0d0  — 5 83 440 | 33 | 100 | 10 viv| 20HSSOP | v | v 170
TPIC74101-Q1 | 1000 | 2500 | 15t0d0 |  — 5 8 380 | 33 | 10| 10 viv| 20HSSOP | v | v 170
TPS55165-Q1 | 1000 | 3500 @ 21036 | 57t09 | 512 |85 2000 47 | 10 | 1 2 viv| 20HSSOP | v | v 220
LM3668 1000 | 1850 | 281055  28to5 | 28,33 | 96| 2200 @ 22 | 45 | 001 v v 12 QFN v 225
TPS63060 | 1300 2250 | 25t012 | 25t08 | 5 | 93| 2400 @ 1 | 37 | 03 v |v|v|v 10 SON v 0.90
TPS63024 | 1500 | 3000 | 231055 | 231036 | 2933 |97 | 2500 = 1 | 35 | 0.1 v v | 20wcsp v 0.87
TPS63070 | 2000 | 3600 | 20to16 25t9 | 5 | 97 2400 @ 15 54 | 2 v |v|v|v 15 QFN v 1.00
TPS630250 | 2000 | 4500 | 231055 | 231036 | 2933 |97 | 2500 @ 1 | 35 | 0.1 v v | 20WCSP14QFN | v 105
TPS63020 | 2000 4000 | 1.8%055 12t055 33 |96 2400 @ 15 | 30 | 0.1 v |v|v|v 14 QFN v |v|110
TPS63027 | 2000 | 4500 | 231055 1.0t055 | — |96 2500 1 | 35 | 0.1 v v | 25WCsP v 105

Wour = 3.3V, boost mode New devices are listed in bold red.
Adjustable average input-current limit and soft start.
*Suggested resale price in U.S. dollars in quantities of 1,000.

Buck/Boost or Inverting Controllers (External Switch)

Vix (min/max) Vo (min/max) Frequency Range
Device (V) V) (kHz) fsyne 0On/0ff Pin Topology Package(s) Price*
LM5020 13/100 Set by external feedback network 50 t0 1000 v v Flyback, inverting, buck, boost, forward 10 MSOP, 10 LLP 0.99
LM(2)5118 3.0/(42/75) 1.23/38 or 70 50 to 500 v v Buck-boost 20 eTSSOP 2.00/2.38
LM5175 3.5/42 0.8/55 100 to 600 v v Synchronous buck-boost 28 HTSSOP 425
LM5176 3.5/60 0.8/55 100 to 600 v v Synchronous buck-boost 28 HTSSOP 3.00
SM72442 4.75/5.25 — 220 — — Buck-boost 28 TSSOP 3.95
SM72445 4.75/5.25 — 110,135 0r 215 — — Buck-boost 28 TSSOP 3.95
*Suggested resale price in U.S. dollars in quantities of 1,000. New devices are listed in bold red.
Split-Rail (+Vpos/-VnEeg) Integrated Solutions
Vin Vs +Vpos B Automotive
Device (min) (V) (max) (V) (min) (V) (max) (V) (min) (V) (max) (V) (max) (mA) Package(s) Grade Price*
LM27762 2.7 55 -5 -1.5 5 1.5 250 SON 0.79
TPS65130 2.7 515 -15 -2 3.2 15 300 QFN 1.10
TPS65131 2.7 55 -15 -2 3.2 15 750 QFN 1.20
TPS65131-Q1 2.7 515 -15 -2 3.2 15 750 QFN v 1.40
TPS65132 25 5.5 -6 -4 4 6 150 CSP, QFN 0.45
TPS65133 2.9 5 -5 -5 5 5 250 SON 0.95
TPS65135 25 55 -7 -25 3 6 80 QFN 0.90

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Non-Isolated DC/DC Switching Regulators

Buck/Boost, Inverting or Split-Rail

Buck/Boost or Inverting Charge Pumps (Inductorless)

]
Switching | Quiescent _ £ = & % E 'f";
Vho ‘(om - Frequency Current Shutdown H] £ <§ =55 = s =
lour Vi Adj. Fixed  Efficiency  (max) (ty) Currenity) E = & 58 & E §
Device (mA) (V) (V) (V) (%) (kHz) (WA) (MA) & 83 & 538 &8 & Package(s) EWM = Price*
Buck-Boost Regulators
REG710 30 | 181055 — 25t05.0 90 1000 65 0.01 v v v SO0T-23 v 043
REG71050 60 | 271055 — 50 90 1000 65 0.01 v v | v |TS0T-23,TQFN-6, v/ 043
REG711 50 | 1.8t055 — 25t05.0 90 1000 60 0.01 v N MSOP-8 0.39
TPS60240 25 | 18t055 — 33 90 160 250 0.1 v ViV MSOP-8 0.55
LM2776 200 | 27t055 — Vi 92 2000 100 0.1 v v (v |V S0T-23 v 0.35
Lm27761 250 | 27t055 | -5.0to-15 — 92 2000 370 7 v v (v |V WSON-8 v 0.67
LM27762 250 | 271055 | 15t0+5 — 86 2000 390 05 v v | v v | WSON-12 v 0.79
LM2660 100 | 25t055 — AN 88 10,80 120 — S0-8 0.50
LM2662/3 | 200 | 25t055 — 2\ 86 20,150 300 10 LM2663 S0-8 0.75
TPS60400 60 | 16t055 — Vi 95 50 to 250 125 — SO0T-23 v | v 043
TPS60401 60 | 16t055 — — %8 20 65 — S0T-23 v 043
TPS60402 60 | 16t055 — — 97 50 120 — SO0T-23 v 043
TPS60403 60 | 1.6t055 — — 9% 250 425 — S0T-23 v 043
LMC7660 2 | 15t010 | -10to-15 — 97 10 120 — S0IC-8, PDIP-8 0.35

"Device parameter; feature and/or price may vary with each device number in family.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power Modules

Overview

Design with TI’'s comprehensive power
module portfolio for wide input-voltage
and output-current ranges, flexible pack-
aging options and easy-to-use integrated
solutions for a variety of non-isolated,
industrial, medical, and communications
applications.

Open-Frame PTHO8T2xx “T2”

Power Modules

High-current modules for applications

that require up to 50 A.

¢ High output current of up to 50 A

e TurboTrans™ feature for tunable tran-
sient response

e Current sharing (50-A version)

{3 LMZ31710
b
(W i
[ S—
10A in 195mm?

QFN Power Modules

Easy-to-use high-power-density modules

for applications requiring a small footprint.

e |Input-voltage range: 2.95 to 60 V

e Qutput current up to 30 A

e Feature-rich and flexible

e Only three external components
required

Leaded SIMPLE SWITCHER®
Modules

Easy-to-use modules for applications
requiring high input voltages of up to 42 V.
¢ Single exposed bottom

e Supports 5-V, 12-V and 24-V rails

e Qutput current up to 10 A

MicroSiP™ Modules

Smallest total-solution footprint.

¢ With integrated caps and inductor:
Like TPS826x family (6 MHz) and
TPS82740

e With integrated inductor only:
Like TPS82084/85 (6-V input) and
TPS82130/40/50 (17-V input)

e Ultra-low power, like TPS82740 with
only 360-nA I (operating)

e Up to 36-V input with LMZM23601

TI's power modules include all the key
components needed to implement a
DC/DC power solution that can simplify
design, reduce solution size and lower
development time. Products have volt-
ages up to 60 V and currents up to 50 A.
For more information, visit
www.ti.com/powermodules

PTHO4040W PTHOBT250W
3.3V/5V, 60A 4.5-14V, 50A w m m o
PTHO5T210W TPSM846C23/24 % ‘
DS LoViSSAEMBS [ o |
LMZ31520/30
3-15V, 20A/30A % New
LMz12008/10 | LMZ13608/10 i
Greater Tpsg?glAfglzz * % Preview
than . LMz22008/10 [l LMZ23608/10
4 LMz31707/10 20V, 8A/10A 6-36, 8A/10A
2.95-17V, 7A/10A
< TPSMB4824/
?:: TPSM82480 A eoaja2s X
g 2.4-5.5V, 6A 4.5-17V, BA/6A/4A
£ LMZ30604/6 LMZ31506/H LMZ31704
8 6V, 4A/6A 4.5-15V, 6A 2.95-17V, 4A LMZ22003/5
) 4.5-20V, 3A/5A
g_ TPS82085 TPS82130 LMZ23603/5
- 6V, 3A 3-17V, 3A 6-36V, 3A/4A
J LMZ12003 LMZ14203/H
o TPS82084 TPS82140 * ss5o0,3n  JLMZM33602/3% W 6 poy 3
6V, 2A 3-17V, 2A ‘ 36V, 2/3A LMZ35003
LMZ20501/02 7-50V, 2.5
5.5, 1A/2A LMZ30602
LMZ10501 Suizh eIt LMZ34202 LMZ36002
Less TPS8268090/105/150 SallaL) 45424, 2 IS0V
than 55,1.6A LMZ21701/00 LMZ12001/2 LMZ34002 ) v1714201/2/H
4 TPfBngggn/‘gs 3-17V, 650mA /1A 4,5-20V, 1A2A A0V, 2A (Neg) 6-42V, 1/2A
— LMZ10500
Boost, 400mA 28V, 2.5A
TPS8267x TPSM842xx * I LMZM23600/1%
4.8V, 600mA 28V, 1.5A, T0220 4-36V, 0.5A/1A
TPS82695 TPS82740
4.35V, 500mA 5.5V, 0.2A
6 17 36 60~

Input Voltage (V)
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Power Modules
Non-Isolated Modules

Open-Frame Power Modules (POLA™ and Others)

i

PTN78000 PTN78060 PTN78060 PTN78020
PTN78000 PTN78060 PTH08T260 PTH08T230 PTH08T230 PTH08T240
PTH08000 PTN78060 PTN78020 PTH12000 PTH12060

24V

PTH08T220 PTH08T210 PTH08T250
PTH12020 PTH12030 PTV08T250

PTR08060 PTR08100

12V PTH08080 PTH12050 PTH12010 || PTV12020 PTV08040
= PTV12010 PTR08100 PTH12040
= PTR08060
3
S PTH04000 PTH04T260 || PTHO4T230 |J PTHO4T230 |] PTHO4T240 [ PTHO4T220 |l PTHO5T210
S PTH04070 PTH04000 PTH05000 | PTHO5050 || PTHO5060 PTH05020 PTH05030 || PTH04040
=8 5V PTH04070 PTV05010 PTHO05010 PTV05020
=3
=

PTH04T220 PTH03030 PTH04040

PTH03020
PTV03020

PTH04000 PTH04T260
33V PTH04070 PTH04000

PTH04070

PTH04T230 PTH04T230 PTH04T240
PTH03000 PTH03050 PTH03060
PTV03010 PTH03010

1A 2A 3A 5A 8A 15A 20A 30A 60A

Output Current, Iyt

Open-Frame Buck and Boost Modules

Input Bus Poyr or Vo Range Vo  Auto-Track™
Device' Voltage Description lout (V) Adj. Sequencing POLA™ DDR-QDR Price*
PTHO3000W 33V 3.3-VInput 6-A POL 6A 081025 v 7.59
PTHO3010W 3.3V 3.3-V Input 15-A POL with Auto-Track™ Sequencing 15A 0.8t025 v v v 14.04
PTH03020W 3.3V 3.3-V Input 22-A POL with Auto-Track Sequencing 22A 0.8t025 v v v 18.15
PTH03030W 3.3V 3.3-V Input 30-A POL with Auto-Track Sequencing 30A 0.8t025 v v v 20.57
PTH03050W 33V 3.3-V Input 6-A POL with Auto-Track Sequencing 6A 081025 v v v 8.35
PTH03060W 33V 3.3-V Input 10-A POL with Auto-Track Sequencing 10A 071025 v v v 11.86
PTH04000W 3.3V/5V  |3-Vto5.5-V Input 3-A POL with Auto-Track Sequencing 3A 09t036 v v v 5.45
PTHO4070W 3.3V/5V  |3-Vto5.5-V Input 3-A POL 3A 091036 v 47
PTHO4040W 3.3V/5V  |3-V1o 5.5-V Input 60-A POL with Auto-Track Sequencing 60A 0.8t03.6 v v v 52.94
PTH04T220/221W 3.3V/5V  |2.2-t05.5-V Input, 16-A T2 2nd Gen PTH POL with TurboTrans™ 16A 0.7103.6 v v v 13.86
PTH04T230/231W 3.3V/5V  |2.2-10 5.5-V Input, 6-A T2 2nd Gen PTH POL with TurboTrans 6A 0.7t03.6 v v 8.69
PTHO4T240/241W 33V/5V  2.2-t05.5-V Input, 10-A T2 2nd Gen PTH POL with TurboTrans 10A 0.7t03.6 v v 11.88
PTH04T260/261W 3.3V |2.2-105.5-V Input, 6-A T2 2nd Gen PTH POL with TurboTrans 3A 0.7103.6 v v 6.88
PTH05000W 5V 5-V Input 6-A POL 6A 081036 v 7.59
PTH05010W 5V 5-V Input 15-A POL with Auto-Track Sequencing 15A 0.8103.6 v v v 14.04
PTH05020W 5V 5-V Input 22-A POL with Auto-Track Sequencing 22A 0.8t03.6 v v v 18.15
PTH05030W 5V 5-V Input 30-A POL with Auto-Track Sequencing 30A 0.8t03.6 v v v 20.57
PTH05050W 5V 5-V Input 6-A POL with Auto-Track Sequencing 6A 0.8t03.6 v v v 8.35
PTH05060W 5V 5-V Input 10-A POL with Auto-Track Sequencing 10A 0.8t03.6 v v v 11.86
PTHO5T210W 5V 5-V Input, 30-A T2 2nd Gen PTH POL with TurboTrans 30A 0.7t03.6 v v v 21.23
PTH08000W 5VA2V  |4.5-V1o 18-V Input, 2.25-A POL with Auto-Track Sequencing 2.25A 0.9105.5 v v v 5.45
PTH08080W 5VA2V  |4.5-Vto 18-V Input, 2.25-A POL 2.25A 09105.5 v 47
PTHO8T210W 12V 5.5- 0 14-V Input, 30-A T2 2nd Gen PTH POL with TurboTrans 30A 0.7103.6 v v v 21.78
PTHO8T220/221W 5V/12V  |4.5-to 14-VInput, 16-AT2 2nd Gen PTH POL with TurboTrans 16A 0.7105.5 v v v 15.25
PTH08T230/231W 5VA2V  |4.5-to 14-V Input, 6-A T2 2nd Gen PTH POL with TurboTrans 6A 0.7105.5 v v 8.69
PTHO8T240/241W 5V/12V  |4.5-to 14-VInput, 10-AT2 2nd Gen PTH POL with TurboTrans 10A 0.7105.5 v v 13.07
PTHO8T240F 5VA2V  |4.5-to 14-V Input, 10-AT2 2nd Gen PTH POL for 3-GHz DSP Systems 10A 0.7102.0 v v 13.07
PTH08T250/255W 5V2V |45 to 14-VInput, 50-A T2 2nd Gen PTH POL with TurboTrans 50A 0.7105.5 v v 43.56
PTH08T260/261W 5VA2V  |4.5-t0 14-V Input, 3-A T2 2nd Gen PTH POL with TurboTrans 3A 0.7105.5 v v 6.88
PTH12000L/W 12V 12-V Input 6-A POL 6A 081018121055 | v 7.59
PTH12010L/W 12V 12-V Input 12-A POL with Auto-Track Sequencing 12A 0.8t01.8/1.2105.5 v v v 14.04
PTH12020L/W 12V 12-V Input 18-A POL with Auto-Track Sequencing 18A 081018121055 | v v v 18.15
PTH12030L/W 12V 12-V Input 26-A POL with Auto-Track Sequencing 26A 08101.8/1.2105.5 v v v 25.72
PTH12040W 12V 12-V Input 50-A POL with Auto-Track Sequencing 50A 0.8t05.5 v 4 v 42.35
PTH12050L/W 12V 12-V Input 6-A POL with Auto-Track Sequencing 6A 081018121055 | v v v 8.35
PTH12060L/W 12V 12-V Input 10-A POL with Auto-Track Sequencing 10A 081018121055 | v v v 11.86

1See www.ti.com/power for a complete product offering.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power Modules
Non-Isolated Modules

Open-Frame Buck and Boost Modules (Continued)

Input Bus Poyr or Vo Range Vo  Auto-Track™

Device' Voltage Description lout Adj. = Sequencing  POLA™ DDR-QDR Price*
PTHO3010Y 3.3V 3.3-V Input 15-A DDR Terminating Module 15A Follows Vgee v v v 17.55
PTH03050Y 3.3V 3.3-V Input 6-A DDR Terminating Module 6A Follows Vpee v v v 8.35
PTH03060Y 33V 3.3-VInput 10-A DDR Terminating Module 10A Follows Vger v v v 11.86
PTHO5010Y 5V 5-V Input 15-A DDR Terminating Module 15A Follows Vger v v v 17.55
PTH05050Y 5V 5-V Input 6-A DDR Terminating Module 6A Follows Vger v v v 10.44
PTH05060Y 5V 5-VInput 10-A DDR Terminating Module 10A Follows Vger v v v 14.83
PTH12010Y 12V 12-V Input 12-A DDR Terminating Module 12A Follows Vger % v % 17.55
PTH12050Y 12V 12-V Input 6-A DDR Terminating Module 6A Follows Vger v v v 10.44
PTH12060Y 12V 12-V Input 8-A DDR Terminating Module 8A Follows Vger v v v 14.83
PTN04050C 3.3V/5V |3-V/5-V Input, 12-W Output Step-Up (Boost) ISR 12W 5t015 v 10.89
PTN78000W/H Vp+21036V |Wide-Input, Wide-Output 1.5-A Positive Step-Down ISR 1.5A 251012121022 v 9.08
PTN78060W/H Vp+21036V | Wide-Input, Wide-Output 3-A Positive Step-Down ISR 3A 251012121022 v 13.31
PTN78020W/H Vo+21t036V |Wide-Input, Wide-Output 6-A Positive Step-Down ISR 6A 251012121022 v 16.94
PTR08060W 5V/12V |45 to 14-VInput, 6-A POL 6A 06105.5 v 6.00
PTR08100W 5VA12V  |4.5-to 14-V Input, 10-A POL 10A 06105.5 v 8.00
PTV03010W 3.3V 5-V Input 8-A Vertical SIP with Auto-Track Sequencing 8A 0.8t025 v v v 10.44
PTV03020W 33V 5-V Input 18-A Veertical SIP with Auto-Track Sequencing 18A 08t025 v v v 17.55
PTV05010W 5V 5-V Input 8-A Vertical SIP with Auto-Track Sequencing 8A 0.8103.6 v v v 10.44
PTV05020W 5V 5-V Input 18-A Vertical SIP with Auto-Track Sequencing 18A 0.8103.6 v v v 17.55
PTV08T250W 12V 8-V o 14-V Input, 50-A T2 2nd Gen PTH POL with TurboTrans 50A 0.8103.6 v v 48.13
PTV12010L/W 12V 12-V Input 8-A Vertical SIP with Auto-Track Sequencing 8A 081t01.812t055 | v v v 10.44
PTV12020L/W 12V 12-V Input 18-A Vertical SIP with Auto-Track Sequencing 16A 081018121055 | v v v 14.04

1See www.ti.com/power for a complete product offering.

*Suggested resale price in U.S. dollars in quantities of 1,000.

QFN and MicroSiP™ Power Modules

Peak Switching Quiescent ~Shutdown CISPR22
lour iy Vour  Efficiency Frequency Current Current (typ) ClassB & = Package = Package Size
Device (A) (V) (V) (%) Features (kHz) (nA) (uA) M = Type (mm) Price*

Low Input Voltage (2.3 to 6 V)

TPS82740A 02 | 22t055| 181025 95 |EN, light load, fixed Vout, int Cin/Cout 2000 0.36 0.07 No Embedded | 2.3x2.9x1.1 1.30
TPS82740B 02 |22t55| 261033 95 |EN, light load, fixed Vout, int Cin/Cout 2000 0.36 0.07 No Embedded | 2.3x29x1.1 1.30
TPS82695 05 | 231055 2510285 95 |EN, light load, fixed Vout, int Cin/Cout | 4000 24 05 No Embedded | 2.3x29x1.0 0.92
TPS82671 06 |23t048 | 1.0t019 90  |Spread spectrum, int Cin/Cout 5500 17 0.5 No Embedded | 2.3x2.9x1.0 0.94
LMZ10500/1 0651 | 271055 | 0.6103.6 95  |EN,SS 2000 6500 1 Yes Embedded | 2.6x3x15 1.30/1.50
TPS81256 07 | 25155 5 o1 Boost Comvertrs rueloaddscomect, - gong | g7 5 No Embedded | 26x29x1.0 110
TPS82693 08 | 23t04.8 | 221032 95 |Spread spectrum, int Cin/Cout 3000 21 05 No Embedded | 2.3x29x1.0 1.05
LMZz20501/2 1/2 | 271055 081036 91 |EN, SS, PG, Eco-mode™ 3000 64 1 Yes Embedded | 3.5x3.5x1.75 1.70/1.90
TPS8268180 16 | 25t01.5| 091018 90 |Spread spectrum, int Cin/Cout 3000 7000 0.5 No Embedded | 2.3x29x1.0 1.20
LMZ30602/4/6 204 | 295t06 | 0.8103.6 % |PG, Sync, SS 500t02000f — 70 Yes QFN 9x11x28 | 2.95/3.80/4.50
TPS82084 2 25106 | 08106 95 |EN, PG, Light Load 2400 17 07 No Embedded | 2.8x3.0x1.3 1.44
TPS82085 3 25106 | 08106 95  |EN, PG, Light Load 2400 17 07 No Embedded | 2.8x3.0x1.3 1.65
LMZ10503/04/05 3/4/5 12951055 08105 % |EN,SS 750t0 1160, 5200 260 Yes T0-PMOD-7 — 3.95/4.50/4.94
TPSMB2480 6 | 24055 06w5 | 95 (.o ST VSEL MODE, 20 | 2 05 No 0N | 36x7.9x15 310
LMZz21700/1 0651 | 3t017 | 09106 95 |EN, SS, PG, Eco-mode 2000 17 15 Yes Embedded | 3.5x3.5x1.75 1.55M1.75
TPS82150 1 3t017 | 09106 95  |EN, SS/TR, light load 2000 20 15 No Embedded | 2.8x3.0x15 1.50
TPS82140 2 3t017 | 09106 95 |EN, SS/TR, light load 2000 20 15 No Embedded | 2.8x3.0x15 1.65
TPSM84209 2 451028 | 12106 EN 750 — — QFN 4x45x2 2.10
TPS82130 3 3t017 | 09106 95 |EN, SS/TR, light load 2000 20 15 No Embedded | 2.8x3.0x15 1.82
LMZ12001/02/03 1/2/3 | 451020 | 08106 92 |EN,SS 1000 1000 25 Yes T0-PMOD-7 — 4.46/5.10/5.94
LMZ12001/02/03EXT | 1/2/3 | 451020 | 08106 92 |EN, SS, Extended Temp 1000 — — Yes T0-PMOD-7 — 9.50/11.40/13.79
LMZ31503/6 36 |45t0145| 0.8105.5 94 |PG, Sync, SS 330t0780 — 2 Yes QFN 9x15x2.8 4.25/5.45
TPSM84424 4 45t017 | 061010 94 |PG, Sync, SS 200t0 1000, 580 3 Yes QFN 75x75x5.3 3.95
*Suggested resale price in U.S. dollars in quantities of 1,000. New devices are listed in bold red.
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Power

Modules

Non-Isolated Modules

QFN and MicroSiP™ Power Modules (Continued)

Peak Switching Quiescent ~Shutdown CISPR22
lour Vin Vour  Efficiency Frequency Current Current (typ) ClassB &  Package = Package Size

Device (A) (V) V) (%) Features (kHz) (MA) (wA) M = Type (mm) Price*
Mid Input Voltage (2.95 to 28 V) (Continued)
LMZ31704/7/10 4710 | 2.95t017 | 0.6t05.5 95 |PG, Sync, SS, Current Share 200t0 1200, — 2 Yes QFN 10x10x4.3 5.25/6.5/8.95
LMZ22003/5 3/5 61020 | 08to5 92 |EN, SS, Freq Sync 650 to 950 — — Yes T0-PMOD-7 — 5.50/6.25
TPSM84824 8 451017 | 061010 94 |PG, Sync, SS 200101000, 580 3 Yes QFN 75x7.5x5.3 495
LMZ12008/10 8/10 6t020 @ 08to6 92 |EN,SS — 2600 70 Yes TO-PMOD-11 — 9.25/10.5
TPSM84A21/2 10 8t014 |0.55t02.05/ 86  |PG,Sync,SS 4000 - - Yes QFN 9x15x2.3 7.50
LMZ31520/30 20/30 4510145 0.6t02.8 95  |PG,SS 300t0 850 — 07 Yes QFN 15x16x5.8 14.00/17.00
TPSM846C23 35 | 45t015 | 035102 94 |PG, Sync, SS, Current Share 300t0 1000, — — Yes | Yes QFN 15x16x6.4 14.00
TPSM846C24 35 | 45t015 | 0.35t02 94 |PG, Sync, SS, Current Share 300t0 1000, — — Yes QFN 15x16x 6.4 12.75
LMZM23600/1 051 | 4w | 2301 g E%E ixed Vout, FPWW/PFM Mode, | 7501000 | 3 2 Yes Embedded | 3.0x38x16 | 195240
LMZ14201H/02H/03H | 1/2/3 | 61042 5t024 97 |EN, SS, Wide Vout upto1000 | 1000 25 Yes TO-PMOD-7 — 6.18/7.13/8.95
LMZM33602/3 213 410 36 11018 PG, Sync, SS 200t0 1200, — — Yes QFN 7x9x4 4.95/4.20
LMZ34002 45t040 | -3to-17 86  |PG, Sync, SS 400 to 900 - 1.3 Yes QFN 9x11x2.8 6.75
LMZ34202 45t042 | 251075 95 PG, Sync, SS 200t0 1000, — 24 Yes QFN 10x10x4.3 4.60
LMZ36002 451060 | 25t07.5 95  |PG, Sync, SS 200t0 1000, — 24 Yes QFN 10x10x4.3 5.60
LMZ35003 25 71050 | 251015 93 PG, Sync, SS 400 to 1000 1.3 Yes QFN 9x11x2.8 7.95
LMZ23603/5 3/5 61036 | 08to6 92 |EN, SS, Freq Sync 65010950 | 2600 70 Yes T0-PMOD-7 — 9.85/12.50
LMZ13608/10 8/10 6t036 = 08to6 92 |EN,SS — 3000 32 Yes TO-PMOD-11 — 15.68/17.10
LMZ23608/10 8/10 61036 | 08to6 94 |EN, SS, Freq Sync, Current Share 35010600 | 3000 32 Yes TO-PMOD-11 — 16.50/18.00

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Battery Management Products

Overview

TI's battery management products, tools
and expertise make it easier for engineers
to design more efficient, longer lasting
and more reliable battery-powered
applications. Tl brings cutting-edge
solutions for new battery chemistries and

technologies in automotive, industrial
and personal-electronics applications. @D ] .

) . H ting IC
Innovations include faster and cooler AC/DC L
battery chargers, automotive monitoring
and protection ICs with advanced

precision and integration that provides
accurate and reliable gauges.

Battery Management

Wireless
Fundamentals
In addition to battery-management
experts, easy-to-use tools and training,
Tl offers evaluation boards, reference -
designs and educational videos for a
streamlined development cycle that lets Harvesting
you get your products to market faster.
For more information, visit el Power Flow
www.ti.com .
ti.com/battery sl Information Flow
Battery Charger ICs
w & Packaging g
g5 g @ S
I 3 = EE 2 o £
5 2 @  Charge 3 w= S5 = S
2 =2 =) = 55 22 o = £
E <_ VwOW s __ Voltage Control 2 £5E5 8 2 15
Device 2 F= ) S (V) Interface e EL& 2= = S EWM Comments <  Price*
Multi-Chemistry (Li i
36 1o Integrated battery management unit, with buck converter, LDO,
bg25120A 1 20 515) 0.30 : C/Stand Alone | Linear | Yes | Yes | 25 v \pushbutton controller, battery voltage monitor, JEITA, power path, 1.60
465 700-nAlowIg
bq24030/31/35| 1 | 18 | 64 2 424.1/42) SandMone | Linear | Yes | Ves 20| v E:tah' input,regulated 4.4-V output for AC input contion, power |, |4 gy
bg24032A/38 1 18 6.4 9 “ 2‘}1‘/%1/36) StandAlone | Linear | Yes | Yes 20 | v E:tahl Input, regulated 4.4-V output for AC input condition, power 180
bq24040/41 1 30 6.6/7.1 1 4.2 Stand Alone | Linear | Yes | Yes 10 | v 0.45
bq24045 1 30 6.6/7.1 1 4.35 Stand Alone | Linear | Yes | Yes 10 | v 0.45
b24050/52 1 30 6.6 0.8 42 Stand Alone | Linear | Yes | Yes 10 | v |JEITA charging (100K NTC — bg24052) 0.50
bq24072/72T 1 28 6.6 15 | 43/42 | StandAlone | Linear | Yes | Yes 16 | v |VOUT tracks VBAT, VIN_DPPM, power path 1.00
bq24073 1 28 6.6 15 4.2 Stand Alone | Linear | Yes | Yes 16 | v |VIN_DPPM, power path 1.00
bq24074 1 28 10.5 1.5 42 StandAlone | Linear | Yes | Yes 16 | v |VIN_DPPM, power path 1.00
’ SYSOFF pin disconnects battery, VIN_DPPM, powers system and
bq24075T/79T | 1 28 6.6 1.5 42/41 | StandAlone | Linear | Yes | Yes 16 | v charges battery, Power path v | 1.00
bq24090/91 1 12 6.6 1 42 Stand Alone | Linear | Yes | Yes 10 | v [10KNTC (100K NTC — bg24091) 0.40
bq24092/93 1 12 6.6 1 42 Stand Alone | Linear | Yes | Yes 10 | v |JEITA, 10K NTC (JEITA, 100K NTC — bg24093) 0.40
bq24095 1 12 6.6 1 4.35 Stand Alone | Linear | Yes | Yes 10 | v [10KNTC 0.40
2 - USB OTG supported with boost, no battery detect on power up,
bq24157 1 20 6.5 125 |35t04.4 IC Switching| Yes | No | 20 v safety timer disabled 0.50
bq24158 120 65 | 125 35044 PC |Switching Yes | No | 20 v %{)%%ﬂgs)s”pp"“ed with boost,no batery detect on power up 050
bg24160/A 1 20 110.5/6.5(USB)| 2.5/1.5 | 3.5t04.4 1’c Switching| Yes | Yes | 49 | 24 | v |Dualinput, D+/D- detect, JEITA, 3-V VBAT_SHORT, power path 1.95

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Battery Management Products
Selection Guide

Battery Charger ICs (Continued)

w X Packaging 3
3 = = 5
=] = E @
s 2 3 sh =
E =< ViwOVP 5 __ Voltage  Control S E£EEE g = S
Device S ) S () Interface e E2 8= = S M Comments 2  Price*
Multi-Chemistry (Li-lon and NiCd/NiMH) (Continued)
bg24161/B 1 20 110.5/6.5(USB)| 2.5/1.5 | 3.5t0 4.4 1c Switching| Yes | Yes | 49 v |Dual input, USB selection pin, std temp, power path 1.95
bg24163 1 20 |10.5/6.5(USB)| 2.5/1.5 | 3.5t04.4 1c Switching! Yes | No | 49 | 24 | v |Dualinput, D+/D- detect, JEITA, Power path 1.95
bg24165 1| 20 1056508 2515 42 | StandAone |Swiching Yes | No | 49 v E:t?]' input, 1USB1/2/3 USB select, no temp monitor, JEITA, power 195
bg24166 1 20 105650USB) 2515 42 | StndAone | Switching Yes | Yes | 49 v g:fh' input, 1USB1/2/3 USB select, temp monitor, std temp, power 19
bg24190 1 20 18 45 | 35t04.4 |12/Stand Alone | Switching| Yes | Yes 24 | v |D+/D-,1.3-A0TG, standard temp., 12-mW battery FET 1.50
bg24192 1 20 18 45 | 35t04.4 | [2/Stand Alone |Switching| Yes | Yes 24 | v |PSEL, 1.3-AOTG, standard temp., 12-mW battery FET 1.50
bq24192I 1 20 18 45 | 35t04.4 |1%C/Stand Alone | Switching| Yes | Yes 24 | v |PSEL,1.3-AOTG, standard temp., 4.1-V and 1.5-A default charging 1.50
bq24193 112 18 45 | 35t044 | C/Stand Alone |Switching| Yes | Yes 24 | v |PSEL,1.3-AOTG, JEITA, 12-mW battery FET 1.50
bq24196 1 20 18 25 | 35t04.4 |12C/Stand Alone |Switching| Yes | Yes 24 | v |PSEL, 1.3-A OTG, standard temp., 12-mW battery FET 1.25
bg24195L 1 20 18 25 | 35t04.4 | 12C/Stand Alone | Switching| Yes | Yes 24 | v D+/D-,5.1-V, 1.0-A synchronous hoost for power bank 1.15
bg24195 1 20 18 45 | 35t04.4 |12C/Stand Alone | Switching| Yes | Yes 24 | v |D+/D-5.1-V, 2.1-A synchronous boost for power bank 1.25
8 SYSOFF pin disconnects battery, VIN_DPPM, powers system and
bq24232 1 28 10.5 0.5 42 Stand Alone | Linear | Yes | Yes 16 | v charges battery, power path 1.00
’ Higher voltage battery pack flexibility (4.35 V), USB friendly,
bq24232H 1 28 10.5 0.5 4.35 StandAlone | Linear | Yes | Yes 16 | v powers system and charges battery, power path 1.15
bq24250 1 20 10.5 20 | 35t04.4 |[2/Stand Alone |Switching| Yes | Yes | 30 | 24 | v |EN1-2for detection, JEITA, power path 1.25
bq24253 1 20 10.5 2.0 42 Stand Alone | Switching| Yes | Yes | 30 | 24 | v |D+/D-detection, JEITA, power path 1.25
2 _— D+/D-, USB and non-standard port detection, 1.5-A, 4.5-V-5.5V
bq24295 1] 16 6.4 3 | 35t04.4 | IC/Stand Alone | Switching | Yes | Yes 2% v adjustable OTG voltage for power bank 0.80
bq24296 1 16 6.4 3 | 35t04.4 | [2C/Stand Alone | Switching| Yes | Yes 24 | v |PSEL, Compatible to BC1.2, standard temp., shipping mode 0.90
2 —— D+/D~, USB and non-standard port detection, 1.5-A, 4.5-V-5.5V
bq24297 1 16 6.4 3 | 35t04.4 |IC/Stand Alone | Switching| Yes | Yes 24 v adiustable OTG votage 0.90
bg25040 1 30 6.9 1.1 4.2 Stand Alone | Linear | Yes | Yes 10 | v |USB compliant w/50-mA integrated LDO 0.55
bg25050 1 30 6.5 1 42 SingleWire | Linear | Yes | Yes 10 | v |Single-wire inerface, power path 0.60
bg25060 1 30 10.5 1 42 StandAlone | Linear | Yes | Yes 10 | v |USB compliant w/50-mA integrated LDO, power path 0.65
. Small linear charger with programmable termination down to
bq25100 11 30 6.6 0.25 42 Stand Alone | Linear | Yes | Yes @ 6 v 1-mAand 75-nA battery leakage. 4.2-V battery 0.75
. Small linear charger with programmable termination down to
bq25100A 1130 6.6 0.25 43 Stand Alone | Linear | Yes | Yes | 6 v 1-mAand 75-nA battery leakage. 4.3-V hattery 0.75
f Small linear charger with programmable termination down to
bq25100H 1130 6.6 0.25 435 Stand Alone | Linear | Yes | Yes @ 6 v 1-mAand 75-nA battery leakage. 4.35-V battery 0.75
’ Small linear charger with /CHG pin, 1-mA termination support and
bg25101 1 30 6.6 0.25 4.2 Stand Alone | Linear | Yes | Yes | 6 v |75 battery leakage. 4.2-V battery 0.75
bq24130 1003 20 Adj 4 Adj Stand Alone | Switching| Yes | Yes 20 | v Supports Li-lon and Super Cap 1.95
bq24133 1103 20 Adj 2.5 | 42/Cell | StandAlone |Switching| Yes | Yes 24 | v |Power Path 1.20
bq24170 1003 20 Adj 4 4.2/Cell | StandAlone | Switching| Yes | Yes 24 | v |Power Path 1.70
bq24171 1103 20 Adj 4 Adj Stand Alone | Switching| Yes | Yes 24 | v |JEITA, Power Path 1.70
bq24172 1103 20 Adj 4 Adj Stand Alone | Switching| Yes | Yes 24 | v |Adjustable charge voltage, power path 1.70
bg24707A 1104, 30 Adj 8 Adj SMBus Switching/ No | No 20 | v |Programmable switching frequency 2.90
bq24735 104 30 Adj 8 Adj SMBus Switching/ No | No 20 | v |Intel™ CPU Turbo Mode support 3.00
bq24617 1105 33 32 10 (Ext) | Adj Stand Alone | Switching| No | Yes 24 | v 600 kHz 2.40
bg24600 1106 33 32 10 (Ext) | Adj Stand Alone | Switching| No | Yes 16 | v 1200 kHz 2.40
bg24610 1106 33 32 10(Ext) | Adj Stand Alone | Switching| No | Yes 24 | v 600 kHz 240
bq24616 1106/ 33 32 10(Ext) | Adj Stand Alone | Switching] No | Yes 24 | v |JHTA 2.40
bg24618 1106 33 32 10(Ext) | Adj Stand Alone | Switching| No | Yes 24 | v |USBVIN and adapter 2.40
bq24715 2103 30 26 8 Adj SMBus | Switching] No | No 20 | v NVDC charger 1.60
bg24725A  |1to4 30 Adj 8 | Ad SMBus  |Switching| No | No 20| v Egg{ammab‘e switching frequency, enhanced safety, battery 170
bq24770 104 30 26 8 Adj SMBus Switching! No | No 28 | v NVDC charger 1.50
bq24773 1t04) 30 26 8 Adj 1c Switching|  No No 28 | v NVDC charger 1.50
bq24780S 104 30 26 8 Adj SMBus Switching/ No | No 28 | v |Intel™ CPU Turbo Mode support 1.20
. 2 - Buck-hoost NVDC charger with wide range of input sources.
bg25703A 1104 30 26 8 Adj IC Switching] No | No RN v Power/current monitoring 2.20

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Battery Charger ICs (Continued)

® é - Packaging §
_— = o
S g o r
S =2 = - A= =
5 2 s Charge B SEEs 2 E
E =< ViwOVP 5 __ Voltage  Control S E£EEE g = S
Device 2 = W) S (V)  Inteface £ E& &= = S EWM Comments 2  Price*
| Multi-Chemistry (Li-lon and NiCd/NiMH) (Continued)
bg25890 1 2 14 5 | 381046 | C/Stand Alone Switching| Yes | Yes % v b’"ﬁfg‘f;@gﬁm Technology, D+/D-, 2.4-A OTG, JEITA, 11-mW 150
bg25892 1] 2 14 5 | 38t046 [C/StandAlone Switching| Yes | Yes % | v p";xcnarge Technology, PSEL, 2.4-A OTG, JEITA, 11-mW battery 150
bq25896 1 2 14 3 | 3810456 | 12C/Stand Alone | Switching| Yes | Yes % | v FMEaXC“afge Technology, PSEL, 2.0-A OTG, JEITA, 11-mW battery 150
bq25895 1 2 14 5 381046 FC/Stand Aone Switching| Yes | Yes 2 | v (MaxCharge Technology D+/D- 3:1-A OTG, JETA T1-mWbattery 140
2 - MaxCharge Technology, PSEL, 2.4-A OTG, JEITA, 5-mW battery
bq25898 1 22 14 4 | 3.8t04.6 |I°C/Stand Alone |Switching| Yes | Yes | 42 v FET. WCSP package 1.40
b25898C 1 22 14 3 | 38t046 Pc Switching| Yes | No | 42 v |3-ASlave Charger, WCSP package 1.40
2 - MaxCharge Technology, D+/D-, 2.4-A OTG, JEITA, 5-mW battery
bg25898D 1 22 14 4 | 38t04.6 |I°C/Stand Alone |Switching| Yes | Yes | 42 v FET, WCSP package 1.40
3.85t0 2 — Wide Vin, Power Path, DPM, PSEL, 1.2-A OTG, JEITA, 19.5-mQ)
bg25600 1 22 188 3 ) 16 Switching| Yes | Yes | 30 v battery FET 1.30
bg25600C 1 2 | 135 3 | k0 2 |Switching| Yes | No | 30 v Wide Vin, Power Path, DPM, 19.5-mq battery FET 120
3.85t0 2 — Wide Vin, Power Path, DPM, D+/D-, 1.2-A OTG, JEITA, 19.5-mQ
bq25600D 1 22 135 3 162 IC Switching| Yes | Yes | 30 v battery FET 1.30
3.85t0 2 - Wide Vin, Power Path, DPM, PSEL, 1.2-A OTG, JEITA, 19.5-mQ
bg25601 1 20 135 3 462 IC Switching| Yes | Yes 24| v battery FET, P2P hq24296 1.25
. Wide Vin, Power Path, DPM, PSEL, 1.2-A OTG, JEITA, 19.5-m(Q)
bq25606 1 20 135 3 4.2/44 | StandAlone | Switching| Yes | Yes 2| v battery FET, standalone 1.15
2 - Three-level switch-mode parallel charger, superior efficiency
bg25910 1 20 14 6 |35t0478 IC Switching| Yes | Yes | 36 v 95.4% at 1 A with 5 Vin, 93.3% at 3 A with 9 Vin 2.10
Inductorless Flash Charger ICs
bq25871 1 2 7 7 4210498 R |Switching) Yes | Yes | 42 v |Fash charge, 13-mf) FETS,eensiv programmable sfety 130
<105 protection :
bq25872 1 4 14 7 42t0498 B |Switching Yes | Yes | 42 v |Fash chrger, 13-m) FETs, exensive programmableseety 130
105 protection :
bg25970 1 40 | 123 8§ |35t4s5 B |Swiching Yes | Yes | 56 v | Tore: el swilche capcharger, oufput curents 2 of input 250
@ - ® Packaging
T S =]
S @ £ = e
5 = 5 = B2 o
E s Ww 3z 3 EL 852 .
E Ix OVP E_ s Control g2 EE = 22a
Device 2 == S S Interface Topology E& €= &S 2 HE Comments Price*
LiFeP0O,
bg25070 10.5 Stand Alone | Linear v | LiFePQy4, 50-mA LDO 0.75
bq25071 1 30 | 105 1 3.5 | Stand Alone | Linear Yes Yes 10 v | LiFeP0Oy4, 50-mA LDO 0.75
bg24620 1t07 33 32 10 (Ext) Adj Stand Alone |Switching NO Yes 16 v | LiFeP0Oy, 300 kHz 2.00
bq24630 1t07 10 (Ext) Stand Alone | Switching v | LiFeP0Oy, 300 kHz, power selector 2.00

Super Cap

'bg24640 | 1109 | 33 | 32 [10(BEx)| Adj | Stand Alone |Switching| No | Yes [16] | | | v |SuperCap | 2.00 |

bq2002/C/E/F |Multiplel 7 | — | >2 | 6 | StandAlone lei{]ﬁfgé No | Yes 8|8 Trickle charge 0.85
bq2004/E/H \ Multiple| 7 — >2 5.5 | Stand Alone |Switching| No | Yes 16|16 Selectable timers and pulse-trickle rates 2.15
bg2005 \ Multiple| 7 — >2 5.5 | Stand Alone |Switching No Yes 20 20 Sequential fast charge of two battery packs 2.15
bq24400/1 \Multlple 7 Stand Alone | Switching 1.55
Lead-Acid Chemistry

bq24450 \Mult|ple Stand Alone | Linear 16|16 Temp-compensated internal reference 2.75

_ _ - Three user-selectable charge algorithms to

bq2031 ‘Multlple 7 >2 Stand Alone |Switching| No | Yes 1616 v accommodate cyclic and standby applications 2.80

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Battery Charger ICs (Continued)

@ - ® Packaging
D = =
S o e = e
S 5 = oS o= 3
E Es W s 3 I
E <z O 5_ § Control EEEEZ232.
Device 2 F= ) S 5= Interface Topology E& E= & 2 3 5 EWM Comments Price*
Multi-Chemistry (Li-lon and NiCd/NiMH)
bq2000/T Multiple| 7 — — — | Stand Alone |Switching| Yes | Yes 8 | 8| 8| v | Charges NiCd, NiMH, and Li-lon 1.45
bq24650 106 | 33 | 32 2&@ Adj | StandAlone Switching No | Yes |16 v | Max power point tracking 2.00
bq24765 2to4 | 30 — — — | Stand Alone |Switching| Yes | No |34 v | SMBus charger with integrated power FETs 3.00
*Suggested resale price in U.S. dollars in quantities of 1,000.
Energy Harvesting & Solar Charging
© - ® Packaging
= =
[ o =
$ 2 E |2 et 8
o —_ [ o.
E Es W 3 3 EEENS
E <x OW 5_ & Control 82 E5282.
Device 2 == () S S Interface Topology E& €= & 2 & 5 EWM Comments Price*
Solar/Energy Harvesting (Li-lon)
bq24210 1 20 7.7 | 0.800 = 4.2 | StandAlone | Linear | Yes | Yes |10 v | Solar panel Vi 1.10
: 2510 Energy harvester, ultra-low power and quiescent current,
bg25504 1 55 | Adj 0.1 595 Stand Alone | Boost | Yes | Yes |16 v high efficiency, dynamic MPPT 2.05
2510 Energy harvester, 330-nA ultra-low power and quiescent
bg25505 1 55 | Adj 0.1 5'25 Stand Alone | Boost | Yes | Yes |16 v | current, high efficiency, dynamic MPPT, autonomous 2.25
' power-path multiplexing
: 2510 Boost- Energy harvester, <488-nA ultra-low power and
bq25570 1 55 | Ad | 0.1 5.25 Stand Alone Buck Yes | Yes |16 v quiescent current, high efficiency, dynamic MPPT 3.20
bg24650 1to6 @ 33 32 |10 (Ext)| Adj | StandAlone |Switching| No | Yes |16 v | Max power point tracking 2.00
3.8t0| I%C/Stand P MPPT Reference Design TIDA-01556 on ti.com,
bq25895 T2 15 1) e | None |Switching Yes | Yes |24 v | integrated ADC, D+/D—, JEITA, 11-mW battery FET 140
*Suggested resale price in U.S. dollars in quantities of 1,000.
Single-Cell Fuel Gauges
Min Max SHA-1 System or  Communication
Device Series Cell = Authentication =~ Pack Protocol Other Features Package Price*
Lithium-lon, Lithium-Polymer Chemistry
_ System / 2 ROM based pack/system side CEDV gauge, 3 preprogrammed selectable profiles + space for custom L
b27220 1 Pack e prafiles, low power consumption $-pin CSP 083
27621 1 - Sﬁgw/ 1% DVC fuel gauge with no sense resistor, low power consumption 9-pin CSP 0.85
hg27421 1 — System 1’ ROM based Impedance Track™ fuel gauge with preprogrammed profile and integrated sense resistor 9-pin CSP 1.05
_ 2 ROM based System-side fuel gauge with Impedance Track technology, 3 pre-programmed profiles, low o
027426 1 System I<C power consumption 9-pin CSP 0.9
bg27411 1 — Pack rc ROM based pack side Impedance Track fuel gauge with preprogrammed profile 12-pin QFN 1.15
bhg27441 1 — System 1% ROM based system side Impedance Track fuel gauge with preprogrammed profile 12-pin QFN 1.15
bg27320 1 = SVS;?;‘ / rc Flash based pack/system side fuel gauge with CEDV technology 15-pin CSP 118
hg27520 1 — System 1’ System Side Impedance Track fuel gauge 15-pin CSP 1.20
bq27546-G1 1 Yes Pack 1’C/HDQ Flash based pack-side fuel gauge with Impedance Track technology 12-pin CSP 1.20
bg27542-G1 1 Yes Pack PC/HDQ Flash based pack-side fuel gauge with Impedance Track technology 15-pin CSP 1.25
bg2753x 1 — System rc Flash based Impedance Track technology fuel gauge with charger control 15-pin CSP 1.30
bq27742-G1 1 Yes Pack [2C/HDQ Flash based Impedance Track fuel gauge with integrated protector 15-pin CSP 1.35
bg27750 1 Yes Pack [’C/HDQ Flash based Impeance Track fuel gauge with intergarted AFE and support 1mOhm sense resistor 12-pin QFN 1.45

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Multi-Cell Fuel Gauges

Approx. Battery = Min Max Numberof = Communication
Device Capacity (mAh)  Series Cell LEDs Protocol Other Features Package Price*
Lithium-lon, Lithium-Polymer, LiFePO,; Chemistry
0282610 100 to 14000 1102 = rc 1-2 series Impedance Track™ fuel gauge 12-pin SON 1.65
bq78z100 100 to 14000 1102 — HDQ 1-2 series Impedance Track fuel gauge 12-pin SON 1.90
bq342100-G1 Up to 650 Ah 11016 4 PCorHDQ  |Wide-range fuel gauge with Impedance Track technology 14-pin TSSOP | 1.90
bq78350-R1 100 to 320000 3t015 5 SMBus CEDV Li-lon gas gauge & battery management companion controller 32-pin QFN 2.01
bq4050 100 to 29000 1t04 5 SMBus 1-4 series CEDV Li-lon battery pack manager, battery fuel (gas) gauge 32-pin QFN 2.20
bqd0z50-R2 100 to 29000 1t04 5 SMBus 1-4 series Impedance Track Li-lon battery pack manager, battery fuel (gas) gauge 32-pin QFN 2.70
bg20z655-R1 800 to 32000 2104 3,4,50rLCD SMBus Impedance Track fuel gauge with LCD integrated protector 44-pin TSSOP | 5.20
Lead Acid Chemistry
bg34z100-G1 Up t0 29000 11016 4 ’CorHDQ  |Wide-range fuel gauge with Impedance Track technology 14-pin TSSOP | 1.90
bg34110 Up to 32000 11016 — CorHDQ  |Multi-Chemistry High-cell Count Battery Fuel Gauge w/Integrated Rarely Discharged Module 14-pin TSSOP | 1.90
Super Cap
33100 — 2105 — SMBus Fully integrated 2, 3, 4 and 5 series super capacitor manager 24-pin TSSOP | 4.20

*Suggested resale price in U.S. dollars in quantities of 1,000.

Battery Monitors

Number Communication Protection Automotive
Device of Cells = Stackable Protocol Features Description Package Grade | Price*
76920 3t05 No °c \.I,T  |Battery Monitor with digital I°C interface, integrated ADCs and hardware protection 20-pin TSSOP 1.50
76930 6010 No ’c V,I,T  Battery Monitor with digital 12C interface, integrated ADCs and hardware protection 30-pin TSSOP 2.75
bq76940 9t0 15 No 1’ \.I,T  |Battery Monitor with digital I2C interface, integrated ADCs and hardware protection 44-pin TSSOP 3.95
76925 3t06 No °c V;I,T  |Host-controlled monitor with cell balancing and integrated short circuit fault 20TSSOP/24VQFN 0.99
bq76PL536A 3t06 | Upto192 SPI VT |3-to 6-Cell ESS and UPS stackable monitor and cell-balancing AFE 64-pin HTQFP 3.98
bq76PL536A-Q1 | 3t06 | Upto192 SPI V,;T  |3- to 6-Cell automotive-qualified EV and UPS stackable monitor and cell-balancing AFE 64-pin HTQFP v 4.69
bq76PL455A-01 | 61016 | Upto 256 UART T :) ?o_t%‘éltlioEX/HEv Integrated Battery Monitor and Protector - Highly accurate monitoring, integrated 80-pin TQFP v 10.00
bq77PL900 5t010 No rc V.I,T  |Dual-mode analog front-end standalone voltage, current and temperature pack protector 48-pin SSOP 2.95
bq79606-Q1 3t06 | Upto300 UART V,T  |6-Cell SafeTI™ precision monitor with integrated hardware protector for automotive battery packs 48-pin PQFP v 799
bq76PL455A 61016 | Upto 256 UART vt ; ?(;géltlioEnSS/UPS integrated battery monitor and protector - Highly accurate monitoring, integrated 80-pin TOFP 949

*Suggested resale price in U.S. dollars in quantities of 1,000.

Peripherals

Automotive
Device Description Package Grade Price*
76200 High-Side N-Channel FET Driver 16-pin TSSOP 1.00
EMB1428Q Switch Matrix Gate Driver used for Active Cell Balancing 48-pin WQFN v 3.63
EMB1499Q Bidirectional Current DC/DC Controller used for Active Cell Balancing 28-pin HTSSOP v 2.00

Suggested resale price in U.S. dollars in quantities of 1,000.
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Battery Charger Protection

Viy Max ovP Battery LDO Max Operating
Device V) 0CP OVP (V) Output (V)  Current (pA) Package(s) @ EVM Comments Price*
bq24300/5 30 10.5 Fixed 300 mA 4.35 5.5/5.0 400/500/500 8-QFN/SON v | Reverse polarity protection 0.30
bq24308 30 6.3 Fixed 700 mA or Prog. <1.5A | 4.35 5 500 8-QFN/SON v | Reverse polarity protection 0.30
bq24311 30 5.85 30 mA to 500 mA 5.85 — 500 8-QFN/SON v | Faultindication 0.35
bq24312 30 5.85 Prog. <1.5A 4.35 — 500 8/12-QFN/SON Fault indication 0.35
bq24313 30 10.5 Prog. <1.5A 4.35 — 500 8/12-QFN/SON Fault indication 0.35
bq24314/A 30 5.85 Prog. <1.5A 4.35 — 600 8/12-QFN/SON | v | Fault indication 0.35
hq24314C 30 5.85 Prog. <1.5A 4.45 — 600 8/12-QFN/SON | v | Fault indication 0.35
bq24315 30 5.85 Prog. <1.5A 4.35 515 600 8-QFN/SON v | Fault indication 0.35
bq24316 30 6.8 Prog. <1.5A 435 — 600 8/12-QFN/SON | v | Fault indication 0.35
bq24380 30 6.3 No OCP 4.35 5.5 250 8-QFN/SON v | Fault indication 0.25
bq24381 30 7.1 No OCP 4.35 5 300 8-QFN/SON v | Fault indication 0.25
hq24382 30 10.5 No OCP 4.35 5 300 8-QFN/SON Fault indication 0.25
bq24350 30 6.17 Fixed 1.2 A 435 5.5 500 8-QFN/SON v | Integrated charge FET 0.40
bq24351 30 10.5 Fixed 1.2 A 4.35 6.38 500 8-QFN/SON v | Integrated charge FET 0.40
hq24352 30 7.1 Fixed 1.2 A 4.35 5.5 500 8-QFN/SON v | Integrated charge FET 0.40
*Suggested resale price in U.S. dollars in quantities of 1,000.
Battery (Li-lon) Protection
Number of Protection Automotive
Device Series Cells Overvoltage Range (V) Features Description Package(s) Grade  Price*
bg297xy 1 3.85 t0 4.60 (50-mV steps) VI, T Li-lon/Li Polymer Advanced Single-Cell Battery Protector IC Family | 6-pin SON 0.20
bq2980 1 Somi st VLT | iing deal o ot charginy appcatons o T | Gin UG 050
bg29200 2 4.35 v Overvoltage safety with cell balancing 8-pin SON 0.30
bg29209 2 43 V Overvoltage safety with cell balancing 8-pin SON 0.30
bq29209-Q1 2 43 Vv Overvoltage safety with cell balancing for eCall 8-pin SON v 0.35
b2945xy 20r3 3.850 to0 4.60 Vv Overvoltage safety for chemical fuse activation 6-pin SON 0.25
bq2947xy 2t04 3.850 to0 4.60 Vv Overvoltage safety for chemical fuse activation 8-pin SON 0.28
bg2961xy 2t04 3.850 to 4.60 (50-mV steps) V Overvoltage safety for chemical fuse activation with LDO 8-pin SON 0.30
b2946xy 1 3.850 to 4.60 Vv Overvoltage safety for chemical fuse activation 6-pin SON 0.16
bq7716xy 2t04 3.85t0 4.65 Vv Overvoltage protection with external delay capacitor 8-pin QFN 0.51
bq7718xy 2105 3.85104.65 Vv Overvoltage protection with internal delay timer 8-pin QFN 0.69
*Suggested resale price in U.S. dollars in quantities of 1,000.
Authentication and Identification
Device Interface Pins Security Temp (°C) Package Price*
bg2022A sbQm™ 3 1D number -401t085 3501-23,370-92 0.90
bg2024 SDQ 3 1D number -4010 85 350T-23 0.95
bq2026 SbQ 3 CRC 201070 380T-23,370-92 0.90
bg2028 HDQ 12 1D number -4010 85 12 DSBGA 1.10
bq26100 SDQ 6 SHA-1 Authentication -4010 85 6VSON 0.95

Suggested resale price in U.S. dollars in quantities of 1,000.
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Power MOSFETs

Overview

TI’s premier power management inno-
vation called NexFET™ technology
combines vertical current flow with a
lateral power MOSFET. It provides a low

NexFET technology delivers high

performance for both N- and P-channel

power MOSFET devices. Designers
are able to achieve 90% power supply

NexFET™
Technology

Industry
Standard

RDS(on) =5.8 mQ

Control Ros(on) = 6.6 mQ
on resistance and .reqlulres an extremely eﬁ|0|en0|es from light to full loads with FET e Qes 1230
low gate charge with industry-standard high output currents and low duty
package outlines—a combination not cycles, representing a breakthrough in (ST PRosen=2.5mQ | Rpsen =2.3 mQ
FET

previously possible with existing silicon
platforms.

discrete designs. Qc=13.2nC Q¢ = 39.8 nC

90% Efficiency from Light to Full Load

1-Phase, Vpp = 6V, Viy = 12, Voyr = 1.3V, 330 kHz
94 10

~——

Same Power Loss, Double the Frequency
Vin=12V, Vour=1.3 V, lgyr = 25 A, Loyr = 0.3 pH, Ty = 25°C

90

- Industry Standard
X g /
- 0 6 —
2 86 S
8 P
£ I 24 NexFET™ Technology
b e
82
2
’ | CSD1641305A x1, CSD1640105 x1|
78 | | 0 . y : -
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System Block Diagram of Tl Electronics in a Power System Design
NexFET™ Technology
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N-Channel MOSFET Transistors

Maximum Rog(on) Ip Iy, Silicon Iy (max),
Typical me Pack’age Limited Pulsed Drain Typical Typical
Vos V[;s Ves(m) at at Limited at Tc 25°c Current Qg Qgp

Device oV 45V (R) (A) (nC) (nC) Price*
Smgle
CSD15380F3 20 10 1.1 — 1460 — — 1.6 0.216 0.027 0.05
CSD13380F3 0.85 13.5 0.91 0.15 0.05
Slngle
CSD17381F4 30 12 0.85 109 17 — s 10 1.04 0.133 0.06
CSD17382F4 30 10 0.9 — 67 — — 14.8 2.1 0.63 0.06
CSD17483F4 30 12 0.85 230 260 — — 5 1.01 0.13 0.04
CSD17484F4 30 12 0.85 — 128 — — 18 0.92 0.075 0.07
CSD13381F4 12 8 0.85 — 180 — — 7 1.06 0.14 0.04
CSD13383F4 0.07
S|ngle
CSD18541F5 60 20 1.75 65 75 — — 21 11 1.6 0.1
CSD17585F5 30 20 1.3 27 33 — — 34 1.9 0.39 0.10
CSD13385F5 0.39 0.10
Single
CSD13302W
Single

| CSD13306W
Dual-FET Common Source

| CSD86311W1723
Dual-FET Common-Drain LGA
CSD83325L

WLP 1.35x1.35 (CSP)
Dual-FET Common-Drain LGA

CSD85302L 20 | 10 09 | — | 2w | — | — | 3w | & | 14 | 016
WLP 3.4x1.5 (CSP)
Dual-FET Common-Drain LGA

CSD87501L 30 20 1.8 39 5.5 — — 72 15 6 0.31
S0-8 Dual
CSD88537ND 60 20 3 15 — — 16 62 14 2.3 0.45
CSD83539ND 11.7 0.30
_
Dual Independent
CSD8530102 20 10 0.9 — 27 5 — 26 4.2 1 0.16
CSD8750202 30 20 1.6 32.4 42 5 — 23 2.2 0.5 0.17
Single
CSD1731802 30 10 0.9 — 16.9 22 25 68 6 1.3 0.13
CSD1320202 12 8 0.8 — 9.3 22 — 76 5.1 0.76 0.14
€SD1557102 20 20 1.45 15 19.2 22 — 52 2.5 0.66 0.1
CSD1757102 30 20 1.6 24 29 22 — 39 24 0.6 0.13
€SD1630102 25 10 1.1 — 29 5 — 20 2 0.4 0.14
CSD1731302 30 10 1.3 — 32 5 — 20 2.1 0.4 0.15
€SD1953802 100 20 32 59 — 14.4 13.1 344 43 0.8 0.21

*Suggested resale price in U.S. dollars in quantities of 1,000.
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N-Channel MOSFET Transistors (Continued)

Maximum Rps(on) I Ip, Silicon Ipw (max),
Typical mq Packége Limited Pulsed Drain Typical Typical
. Vps Ves vGS(lh) at ‘ at Limited at Tg =25°C Current Qg Qgp .
Device (V) (V)] (V) oV 45V (A) (A) (A) (nC) (nC) Price*
soNp QR . |
CSD1854303A 60 20 2 9.9 \ 15.6 35 60 156 1.1 1.7 0.27
€SD1953703 100 20 3 14.5 ‘ — 50 53 219 16 29 0.41
CSD195380Q3A 100 20 3.2 61 = 15 13.7 36 43 0.8 0.20
Dual FET Common Drain
CSD87313DMS 3 | 10 | 09 — | 55 — — — 28 6 0.66
Dual FET Common Source
CSD8750303E 030 | 20 | 17 169 | 219 10 — 89 13.4 58 0.31
Single
CSD17575Q3 30 20 1.4 2.3 3.2 60 182 240 23 5.4 0.35
CSD175810Q3A 30 20 1.3 3.8 4.7 60 101 154 20 4 0.25
CSD17577Q3A 30 20 1.4 48 6.4 35 83 239 13 2.8 0.21
CSD17578Q3A 30 20 1.5 7.3 9.4 20 54 142 7.9 1.7 0.19
CSD17579Q3A 30 20 1.5 10.2 14.2 20 39 106 5.3 1.2 0.17
CSD1632703 25 10 1.2 = 4.8 60 = 112 6.2 1.1 0.36
€SD1634003 25 10 0.85 — 5.5 60 — 115 6.5 1.2 0.37
sNs6@QNM)
Single
€SD1657005B 25 20 1.5 0.59 0.82 100 456 400 95 31 0.82
CSD1757005B 30 20 1.5 0.69 0.92 100 407 400 93 34 0.83
CSD1757305B 30 20 1.4 1 1.45 100 332 400 49 11.9 0.60
CSD17576Q5B 30 20 1.4 2 29 100 184 400 25 5.4 0.43
CSD175810Q5A 30 20 1.3 3.4 4.2 60 123 256 20 4 0.27
CSD1757705A 30 20 14 4.2 5.8 60 83 280 13 2.8 0.23
CSD1757805A 30 20 1.5 6.9 9.3 25 59 132 79 2 0.21
CSD1757905A 30 20 1.5 9.7 13.3 25 46 105 54 1.2 0.19
CSD1641505 25 16 1.5 1.15 1.8 100 200 21 5.2 0.91
CSD1655605B 25 20 14 1.07 15 100 263 400 37 13 0.85
CSD1755605B 30 20 1.4 1.4 1.8 100 215 400 285 6.9 0.87
CSD1851005B 40 20 1.7 0.96 1.6 100 300 400 118 21 0.81
CSD185110Q5A 40 20 1.8 2.3 815 100 159 400 63 11.2 0.44
CSD1851205B 40 20 1.6 1.6 2.3 100 211 400 75 13.3 0.64
CSD1851305A 40 20 1.8 3.4 5.8 100 124 400 45 8.8 0.37
CSD1851405A 40 20 1.8 49 79 50 89 237 29 5 0.27
CSD1853105A 60 20 1.8 46 5.8 100 134 300 36 5.9 0.58
CSD18532NQ5B 60 20 2.8 34 — 100 163 400 49 7.9 0.84
CSD1853205B 60 20 1.8 3.2 43 100 172 400 44 0.84
CSD1853305A 60 20 1.9 5.9 8.5 100 103 267 29 5.4 0.46
€SD1853405A 60 20 1.9 9.8 12.4 50 69 229 17 35 0.33
CSD18537NQ5A 60 20 3 13 — 50 54 151 14 2.3 0.28
CSD1854005B 60 20 1.9 2.2 33 100 221 400 41 6.7 0.86
CSD185630Q5A 60 20 2 6.8 10.8 100 93 251 15 29 0.58
CSD1950205B 80 20 2.7 41 = 100 157 400 48 8.6 0.89
€SD1953105A 100 20 2.7 6.4 — 100 110 337 37 6.6 0.60
€SD1953205B 100 20 2.6 49 — 100 140 400 48 8.7 0.89
CSD1953305A 100 20 2.8 9.5 — 100 75 231 27 49 0.48
CSD1953405A 100 20 2.8 15.1 = 40 44 137 17 3.2 0.34

*Suggested resale price in U.S. dollars in quantities of 1,000.
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N-Channel MOSFET Transistors (Continued)

Typical
Qg
(nC)

52
30
19
64
44
28
19
63
83
14
38
28
76
120
38
27
16.4
78
118

64
44
63
108
76
120
44
75
118

Typical
Qgp
(nC)

8.4
46
35
9.7
6.9
3.9
3.1
10.4
14
23
5.8
54
11
20
7.5
54
33
13
17

gy
6.9

10.4
14
11
20
17
11
17

Maximum Rps(on) I Ip, Silicon Ipw (max),
Typical mq Packége Limited Pulsed Drain
Vps Ves vGS(lh) at at Limited at Tg =25°C Current

Device (V) (V) (V) 10V 45V (A) (A) (A)
Single

CSD18502KCS 40 20 1.8 2.9 43 100 212 400
CSD18503KCS 40 20 1.9 45 6.8 100 142 358
CSD18504KCS 40 20 1.9 7 10 100 89 238
CSD18511KCS 40 20 1.8 2.6 42 110 194 400
CSD18532KCS 60 20 1.8 42 5.3 100 169 400
CSD18533KCS 60 20 1.9 6.3 9 100 118 293
CSD18534KCS 60 20 1.9 9.5 133 100 73 164
CSD18535KCS 60 20 1.9 2 29 200 279 400
CSD18536KCS 60 20 1.8 1.6 22 200 349 400
CSD18537NKCS 60 20 3 14 — 50 56 147
CSD19501KCS 80 20 2.6 6.6 — 100 129 305
CSD19503KCS 80 20 2.8 9.2 — 100 94 247
CSD19505KCS 80 20 26 3.1 — 150 208 400
CSD19506KCS 80 20 25 2.3 — 150 273 400
CSD19531KCS 100 20 2.7 7.7 — 100 110 285
CSD19533KCS 100 20 2.8 10.5 — 100 86 207
CSD19534KCS 100 20 2.8 16.5 — 100 54 138
CSD19535KCS 100 20 27 3.6 — 150 187 400
CSD19536KCS 100 20 25 2.7 — 150 259 400

opAK |

Single

CSD18511KTT 40 20 1.8 2.6 42 110 194 400
CSD18542KTT 60 20 1.8 4 5.1 200 170 400
CSD18535KTT 60 20 1.9 2 29 200 279 400
CSD18536KTT 60 20 1.8 16 22 200 349 400
CSD19505KTT 80 20 2.6 3.1 — 200 212 400
CSD19506KTT 80 20 25 2.3 — 200 291 400
CSD19532KTT 100 20 2.6 5.6 — 200 136 400
CSD19535KTT 100 20 27 34 — 200 197 400
CSD19536KTT 100 20 25 2.4 — 200 272 400

Price*

0.81
0.58
0.45
0.56
0.81
0.58
0.45
1.19
1.79
0.40
0.72
0.59
1.24
1.87
0.72
0.60
0.46
1.24
1.87

0.61
0.76
1.24
1.84
1.29
1.92
0.91
1.29
1.92

*Suggested resale price in U.S. dollars in quantities of 1,000.
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P-Channel MOSFET Transistors

Maximum Rns(nn) Ipw (Max),
Typical ma Ip, (max) Pulsed Drain Typical Typical Typical
Vs Vs Vasith) at at at Continuous Current Qg Qgs Qgp

Device () ) 45V 25V 18V ) ) (nC) (nC) (nC)  Price*
Single FET

CSD25501F3 20 | 20 | -075 76 125 260 -36 -136 1.02 045 0.09 0.06
CSD25480F3 20 | -2 | 095 159 260 840 1.7 -104 07 0.26 0.1 0.05
CSD23280F3 -12 | -6 -0.65 116 165 250 -18 114 0.95 03 0068 | 005
Single FET

CSD25481F4 20 | -2 | 095 105 175 800 -25 -10 0913 | 024 | 015 | 006
CSD25483F4 20 | 12 | 095 245 390 1070 16 6.5 0.96 0.25 0.16 0.05
CSD25484F4 20 | -2 | 095 109 180 825 -25 -2 109 035 0.15 0.07
CSD23381F4 -12 | -8 -0.95 175 300 970 -23 -9 114 03 0.19 0.05
CSD23382F4 -12 | -8 -08 76 105 199 -35 22 1.04 05 0.15 0.07
Single FET

CSD25485F5 20 | 12 | 095 42 70 250 -5.3 -31 27 0.67 0.56 0.10
CSD23285F5 -12 | -6 -0.65 35 47 80 -3.3 -31 32 0.66 0.48 0.10
LGA 1.2x1.2 (CSP)

€SD22205L

WLP 1x1 (CSP)

Single FET

CSD23202W10 -12 | -6 0.6 53 66 92 -2.2 -25 29 0.5 0.28 0.11
CSD25213W10 20 | -6 -0.85 47 67 — 1.6 -16 22 0.74 0.14 0.09
Single FET

CSD23203W 8 | -6 0.8 19.4 265 53 -3 -54 49 13 06 0.14
CSD25211W1015 20 | -6 -08 33 44 — -3.2 -95 3.4 11 02 0.14
CSD25304W1015 20 | -8 0.8 325 455 92 -3 41 33 07 05 0.14
Dual Common Source

CSD75208W1015 20 | 6 | 08 | 108 | 150 | 285 | 16 | -2 | 19 | 048 | 023 | 0.5
wep15i5¢sp) |
Single FET

CSD22206W -8 | -6 | -7 | 57 | 91 | — | -5 | 08 | m2 | 21 | 18 | 023
CSD22204W -8 -6 | 07 | 99 | 14 | — | -5 | -8 | 189 | 32 | 42 | 018
CSD22202W15 . -8 | 6 | 08 | 122 | w4 | — | -5 | 48 | 65 | 16 | 1 | 018
CSD25202W15 20 | 6 | 075 | 26 | 3% | 5% | -4 | -3 | 58 | 11 | 08 | 019
Dual Common Source

CSD75207W15 2 | -6 | 08 | 27 | 3 | 8 | -39 | 24 | 29 | 07 | 04 | 020
soN22?) |
Single FET

CSD2531002 20 | -8 -0.85 239 325 89 9.6 48 36 11 05 0.15
Single FET

CSD2540403 20 | -2 | 09 | 65 | 121 | 150 | -8 | 240 | 108 | 28 | 22 | 038
CSD2540203A 2 | -12 | -9 | 89 | 159 | 30 | -5 | -8 | 75 | 24 | 11 | 029

*Suggested resale price in U.S. dollars in quantities of 1,000.
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CSD8xxx NexFET Power Block and Power Block
Il families contain an optimized MOSFET pair in
innovative packages

CSD9xxx NexFET™ Power Stage integrates
enhanced gate drivers with two MOSFETSs in
TI’'s PowerStack™ package

------------ smmEzsEEEEEE

"

- - -
E Driver * Control Driver: : Control

PWM PWM

Input
Supply |

Load

NexFET™ Power-Stage MOSFETs

Input
Supply | ,

—_—Cn

.
Driver:
.

«FET

Load

NexFET Power-Block MOSFETs

) - Power P ss  Maximum
2 5o . Vps Vgs Loss Current Current
Max = Power Ppss € ., &, &2 Maximum Device Attributes (V) (V) (W) | (A) (A)  Price*
Vy | Loss Curent €2 22 TX Current
Device v W @ 33 €3 E& @A) Pricet LGA
CSD87381P N-Channel | 30 | 10 1 8 15 0.30
CSD9537903M 16 18 12 No No No 20 0.59 CSD87588N N-Channel | 30 | 20 | 2.1 15 25 0.46
sonasas [
CSD9537704M 16 16 15 No No No 35 0.88 CSD86330Q3D N-Channel | 25 4 10 | 1.9 15 20 0.70
CSD9739404M 24 99 12 No No No 20 0.64 CSD87330Q3D N-Channel | 30 | 10 2 15 20 0.59
CSD9739504M 24 93 15 No No No o5 0.77 CSD87331Q3D N-Channel | 30 |+ 10 | 1.3 10 15 0.46
CSD9739604M o4 9 15 No No No 30 0.84 CSD8733303D N-Channel | 30 | 10 1.5 8 15 0.44
_ CSD87334Q3D N-Channel | 30 | 10 1.6 12 20 0.55
CSDI5372A05M 16 33 30 No | Yes No 60 154 CSD8733503D N-Channel | 30 | 10 | 1.5 15 25 0.64
coosTzRS | 16 | 28| 0 s | s | Mo 60 | ig | L —
CSDO5372BOSMC | 16 28 | 30 | Yes | Yes | Yes | 60 | 206  CSD86350QSD - N-Chamnel | 25 10 | 28 | 26 | 40 095
CSD95373AQ5M 16 26 o5 No | VYes No 45 191 CSD8636005D N-Channel | 25 | 10 | 26 25 50 0.99
CSD95373BQ5M 16 26 25 Yes | Yes No 45 165 CSD8735005D N-Channel | 30 | 10 3 25 40 0.95
CSD95378BQ5M 16 98 30 Yes | Yes No 60 187 CSD8735105D N-Channel | 30 | 10 | 25 20 32 0.79
CSD95378BASMC | 16 28 30 Yes | Yes Yes 60 9.06 CSD873512Q5D | N-Channel | 30 | 10 | 25 20 32 0.79
CSD9547205MC | 16 | 23 | 30 | Yes | Yes | Yes | 60 | 215 L T O N T
CSD96370Q5M 132 | 26 o5 No No No 40 198 CSD8735305D N-Channel | 30 | 10 | 3.3 25 40 1.08
CSD9637105M 132 | 24 25 No No No 50 136 CSD8735505D N-Channel | 30 |+ 10 | 2.8 25 45 0.95
CSD97370AQ5M 2 28 25 No No No 40 198 CSD88584Q5DC | N-Channel | 40 | 20 | 2.4 35 50 2.24
CSD97370Q5M 92 28 25 No No No 40 198 CSD8859905DC | N-Channel | 60 | 20 & 3.0 30 40 2.50
CSD95480RW.J 16 23 30 Yes Yes No 70 290 *Suggested resale price in U.S. dollars in quantities of 1,000.
CSD95481RWJ 16 27 30 Yes | Yes No 60 1.91
CSD95482RWJ 16 1.6 20 Yes | Yes No 40 1.78
CSD9549005MC 16 2.25 30 Yes | Yes Yes 75 248
CSD9549105MC 16 2.6 30 Yes | Yes Yes 60 1.96
SoN&s |
CSD95492QVM 16 0.89 12 Yes | Yes No 20 1.36
CSD95495QVM 16 23 25 Yes | Yes No 50 1.72
CSD95496QVM 16 1.8 20 Yes | Yes No 40 1.54
*Suggested resale price in U.S. dollars in quantities of 1,000.
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High-Voltage Power: AC/DC and Isolated DC/DC

MOSFET and IGBT Gate Drivers

TI’s portfolio of over 100 gate drivers delivers the industry’s fastest switching power while meeting a large range of specifications.
Benefits include robust designs with fast turn-on/off times at high switching frequencies, which reduces power loss and achieves
better system performance. TI's family of gate drivers include low-side drivers, half-bridge drivers and isolated drivers.

Low-Side Gate Drivers

M

Product Highlights

(D) Dual Qutput [—

UCC27511(A)/2
UCC27611
LM5114

LM5112

UCC27523/4(A)/5/6/7(A) (D)
UCC27531(D)/2/3/6/7/8

—
<
-
=
=
@
bl
3
=
o
-
=
=%
-
S
o
=
[
-]
o

UCC27516/7/8/9
UCC27423/4/5 (D)

A 4

0

5
Supply Voltage Range (Vpp)

T T

10 5 20 25 30 35

T T T T

UCC2751x and UCC2752x

e A version for select products

e AEC-Q100 qualified for select
products

e Asymmetrical drive and split-output
options available on select single-

channel drivers

¢ Best-in-class propagation delay
and higher Vpp compatibility wit
MOSFET power switches

e Both families feature TTL and
CMOS input thresholds

UCC27531, UCC27531-Q1

e Available in D and DBV packaging
e FET and IGBT single-gate drivers
e 25Aand 5 A, 35-V maximum Vpp

h

Low-Side Gate Drivers

Device

UCC27524A

UCC27525

UCC27526
UCC27528
UCC27523

Ucc27511

UCC27512

UCC27516
UCC27517A
UCC27518
UCC27519

UCC27531

UCC27532
UCC27533
UCC27536

X’
2

E Peak loyr

S Source/ Vec  Rise/Fall  Prop

< Sink Range @ Time Delay Input

= Power Switch (A) V) (ns) (ns) | Threshold Channel Input Logic
2 | MOSFET, IGBT, GaNFET |~ 5/5 45t018 | 7/6 13 TTL Dual, Non-Inverting

2 | MOSFET, IGBT, GaNFET 5/5 45t018 7/6 13 TTL Inverting, Non-Inverting

2 | MOSFET, IGBT, GaNFET |~ 5/5 45t018 | 7/6 13 TTL Flexible
2 | MOSFET, IGBT, GaNFET |~ 5/5 451018 | 7/6 17 CMOS | Dual, Non-Inverting
2 | MOSFET, IGBT, GaNFET | 5/5 45t018 | 7/6 13 TTL Dual, Inverting

1 MOSFET IGBT, GaNFET ~ 4/8 | 45t018 &7 | 13 %“f'c"lvl’gg Inverting, Non-Inverting

1| MOSFET IGBT,GaNFET | 4/8 | 45t018| &7 | 13 %“f'é%g Inverting, Non-Inverting

MOSFET, IGBT, GaNFET 4/4 451018 8/7 13 TTL Inverting, Non-Inverting
MOSFET, IGBT, GaNFET 4/4 451018 8/7 13 TTL Inverting, Non-Inverting
MOSFET, IGBT, GaNFET 4/4 451018 8/7 17 CMOS | Inverting

MOSFET, IGBT, GaNFET 4/4 45t018 |  8/7 17 CMOS | Non-Inverting

1 | MOSFET, IGBT, SiCFET | -2.5/5 | 10t032 | 15/7 17 | CMOS, TTL | Non-Inverting, Single

1 | MOSFET, IGBT, SiCFET | -2.5/5 | 10t032 | 15/7 17 CMOS | Single, Non-Inverting

1 | MOSFET, IGBT, SiCFET | -2.5/5 | 10t032 | 15/8 15 TTL Dual, Inverting, Non-Inverting | Negative Voltage Handling on Input

1 | MOSFET, IGBT, SiCFET | -2.5/5 | 10t032 | 15/8 15 TTL Single, Inverting

S
©
=]
2
B
£
kS
Special Features =
Enable Pin, Negative Voltage
Handling on Input, 1-ns delay v

matching between channels

Enable Pin, 1-ns delay matching
between channels

1-ns delay matching between
channels

Negative Voltage Handling on Input | v/
Enable Pin, 1-ns delay matching
between channels

Split Output v

Negative Voltage Handling on Input
Enable Pin
Enable Pin

Split Output, Negative Voltage
Handling on Input, Enable Pin

Split Output, Negative Voltage
Handling on Input

X X <

Enable Pin, Negative Voltage
Handling on Input

Price*

0.75

0.75

0.75
0.75
0.75

0.49

0.49

0.49
0.49
0.49
0.49

0.75

0.75
0.75
0.75

*Suggested resale price in U.S. dollars in quantities of 1,000.
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High-Voltage Power: AC/DC and Isolated DC/DC
MOSFET and IGBT Gate Drivers

Low-Side Gate Drivers (Continued)

No. of Channels

Device

UCC27537

—_

UCC27538

UCC27611
UCC37321
UCC37322
LM5112

LM5111

N

N N = =

LM5110 2
LM5114A/B 1
LM5134 2

UCD7100PWP
UCD7201PWP
TPS2812
TPS2814

SM72482

SM74101
TPS2811
TPS2813
TPS2815
TPS2816
TPS2817
TPS2818
TPS2819
Ucc27321
UCC27322
UCC27323
UCC27324
UCC27325
UCC27423
UCC27424
UCC27425

UCC27527

N DN =

N R RN DD NN = = =2 =2 NN =

Power Switch

MOSFET, IGBT, SiCFET

MOSFET, IGBT, SiCFET

MOSFET, IGBT, GaNFET

MOSFET, IGBT, GaNFET

MOSFET, IGBT, GaNFET
MOSFET

MOSFET

MOSFET
MOSFET, IGBT, GaNFET
MOSFET, GaNFET

MOSFET
MOSFET
MOSFET
MOSFET

MOSFET

MOSFET
MOSFET
MOSFET
MOSFET
MOSFET
MOSFET
MOSFET
MOSFET
MOSFET, IGBT, GaNFET
MOSFET, IGBT, GaNFET
MOSFET, IGBT, GaNFET
MOSFET, IGBT, GaNFET
MOSFET, IGBT, GaNFET
MOSFET, IGBT
MOSFET, IGBT
MOSFET, IGBT

MOSFET, IGBT, GaNFET

Peak lgyr
Source/
Sink
(A)

-2.5/5

-2.5/5

-4/6
9/9
9/9
713

5/3

5/2

1.3/7.6

4.5/7.6/
0.66/0.82

4/4
4/4
2/2
2/2

5/3

713
212
22
2/2
2/2
212
212
22
9/9
9/9
4/4
4/4
4/4
4/4
4/4
4/4

5/5

Vee
Range

v
10 to 32

10to 32

41018

41015

41015
35t015

351015

351015
41012.6
410126

451016

451016
41040
41014

351015

351015
4t014
4t014
41014
41014
41014
41014
4t014
41015
41015

451015

451015

45t015
41015
41015
41015

451018

Rise/Fall
Time
(ns)

15/8

15/8

5/5
20/20
20/20
14/12

14/12

14/12
8/3.2
5.3/4.7

10/10
10/10
25/25
25/25

14/12

14/12
14/15
14/15
14/15
14/14
14/14
14/14
14/14
20/20
20/20
20/15
20/15
20/15
20/15
20/15
20/15

7/6

Prop
Delay
(ns)

15

15

14
30
30
25

25

25
12
12

20
20
40
40

25

25
25
25
25
24
24
24
24
25
25
25
25
25
25
25
25

17

Input
Threshold

TTL

TTL

TTL
TTL/CMOS
TTL/CMOS

CM0s

TTL

TTL
TTL/CMOS
TTL/CMOS

TTL/CMOS
TTL/CMOS
CM0S
CM0S

TTL

CM0S
CM0S
CM0S
CM0S
CMos
CM0S
CM0S
CM0S
TTL/CMOS
TTL/CMOS
TTL/CMOS
TTL/CMOS
TTL/CMOS
TTL/CMOS
TTL/CMOS
TTL/CMOS

CM0S

Channel Input Logic

Single, Non-Inverting

Dual, Non-Inverting

Inverting, Non-Inverting
Inverting

Non-Inverting

Inverting, Non-Inverting

Inverting, Non-Inverting,
Combination

Inverting, Non-Inverting,
Combination

Inverting, Non-Inverting

Inverting, Non-Inverting

Non-Inverting
2 Input AND

Inverting, Non-Inverting,
Combination

Inverting, Non-Inverting
Inverting

Inverting, Non-Inverting
2 Input NAND

Inverting, Active Pullup
Non-Inverting, Active Pullup
Inverting

Non-Inverting

Inverting

Non-Inverting

Inverting

Non-Inverting

Inverting, Non-Inverting
Inverting

Non-Inverting

Inverting, Non-Inverting

Dual, Flexible, Inverting, Non-
Inverting

Special Features

Enable Pin, Negative Voltage
Handling on Input

Split Output, Negative Voltage
Handling on Input

Split Output

Enable Pin

Enable Pin

Negative Output Voltgae Capability
UVLO Configured to Drive PFET
through OUT_A

Negative Output Voltgae Capability
Controllable Rise and Fall Times

Pilot Output

Internal Regulator
2-Input Gates Each Channel

PFET Drive Capability

Internal Regulator

Internal Regulator

2-Input Gates Each Channel
Internal Regulator

Internal Regulator

Internal Regulator

Internal Regulator

Enable Pin

Enable Pin

Enable Pin
Enable Pin
Enable Pin

Negative Voltage Handling on Input

Automotive Grade

<

Price*

0.75

0.75

0.85
0.99
0.99
0.45

0.58

0.58
0.60
0.60

0.99
1.20
0.90
0.90

0.62

0.50
0.87
1.05
0.75
0.75
0.75
0.75
0.75
1.10
1.10
0.75
0.75
0.75
0.75
0.75
0.75

0.75

*Suggested resale price in U.S. dollars in quantities of 1,000.
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High-Voltage Power: AC/DC and Isolated DC/DC

MOSFET and IGBT Gate Drivers

Half-Bridge Gate Drivers

4

UCC27714
UCC27212
UCG2721xA

TPS28225/6

Product Highlights

UCC2771x Family

® 600-V high-side and low-side gate
drivers

e Stable propagation delay versus
temperature

LM510xA
UCC2720xA

¢ Robust negative voltage capability

LM510xx Family

UCC27712

¢ Drive capability scales with power-
converter requirements

Peak Output Current (A)

UCC2721x

UCC27710
LM510xC

L
-

L
-

e 4-A next generation of popular
UCC2720x

¢ 120-V boot voltage

e —10-V input voltage capability and

N
N

100 118
Bootstrap Voltage Range (Vyg)

Half-Bridge Gate Drivers

1

120

77

200

N
N

620 640

‘

A 4

ESD enhancements

E

=

& Bus Peak lgyr Ve

2 Voltage = Source/  Range
Device 2 Power Switch (V) | Sink(d) (V)
TPS28225 2 MOSFET t0 24 6/6 45t08
TPS2849 2 MOSFET t0 29 4/4 10to 15
UCC27222 2 MOSFET t012 3.3/3.3 |3.71020
UCC27223 2 MOSFET t0 20 3.3/3.3 |-0.3t020
TPS2833 2 MOSFET t0 28 24/24 | 451015
TPS2837 2 MOSFET t0 28 2.4/24 | 451015
TPS28226 2 MOSFET to 24 2/4 6.8t08
LM5100A/B/C | 2 MOSFET 10100 3/3 9to 14
LM5101A/B/C 2 MOSFET to 100 3/3 9t0 14
LM5104 2 MOSFET to 100 2/2 9to 14
LM5105 2 MOSFET to 100 2/2 8t014
LM5106 3 MOSFET t0 100 1.8/1.8 | 8to14
LM5109B 2 MOSFET to 110 171 8to14
SM72295 4 MOSFET t0 100 3/3 81014
ucc27212 2 | MOSFET, IGBT, GaNFET | to 120 4/4 5t017
UCC27200/A 2 MOSFET to 110 3/3 81017
UCC27201/A 2 MOSFET to 110 3/3 81017
UCC27210 2 | MOSFET, IGBT, GaNFET | to 110 4/4 81017
ucc27211/A 2 | MOSFET, IGBT, GaNFET | to 110 4/4 81017
SM74104 2 MOSFET to 110 1.8/1.8 | 9to 14
UCG27710 2 MOSFET, IGBT t0 620 2.8/28 | 101022
UCC27712 2 MOSFET, IGBT 0620 | 2.8/28 | 10to22
UCC27714 2 MOSFET, IGBT to 600 4/4 101018

20/20

25/35

50/50
30/30
10/10
8/8
8/8
10/10
10/10
15/10
15/15
8/8
7.2/5.5

40/20
16/10

Prop Delay
(ns)
14
20

82/103

82/103

75
70
14
25
25
35
25
32
25
22
20
20
20
20
20
25
100
100

15/15

90

Input
Threshold

CMO0S
TTL
TTL/CMOS
CMOS

TTL/CMOS
TTL/CMOS
TTL/CMOS

2
©
=}
2
kS
13
2
Special Features 2 Price*
Synchronous Rectification v | 059
Dead Time Control, Synchronous Rectification 1.25
Dead Time Control, Soft Switching, Synchronous 1.70
Rectification '
Dead Time Control, Soft Switching, Synchronous 1.70
Rectification :
Dead Time Control, Synchronous Rectification 1.00
Dead Time Control, Synchronous Rectification 1.25
Synchronous Rectification 0.60
1.25
1.25
1.10
0.90
Dead Time Control 0.64
0.60
1.90
Negative Voltage Handling 1.50
v | 130
Negative Voltage Handling v | 130
Negative Voltage Handling 1.50
Negative Voltage Handling 1.50
1.10
Interlock, Negative Voltage Handling 0.80
Interlock, Negative Voltage Handling 0.90
Negative Voltage Handling 1.75

*Suggested resale price in U.S. dollars in quantities of 1,000.

40

Power Management Guide 2018

New devices are listed in bold red.

Texas Instruments



High-Voltage Power: AC/DC and Isolated DC/DC
MOSFET and IGBT Gate Drivers

Isolated Gate Drivers

1S05500 (B)

UCC53x0 (R) (B)

UCC5350SB (B)

1s05x51 () il ucc2152C ®) |

UCC2152x (R)

UCcC2122x (B)

(R) Reinforced Isolation
(B) Basic Isolation

S
h—
=
[}
=
[X}
(=]
-
<4}
=2
[x-}
=
[=]
>
-
[T}
=]
o=
=}

UCC2152xA (R)

2.5

Isolated Gate Drivers

1

4

Typical Peak-Source Drive Current (A)

1 1

10 17

A 4

Product Highlights

UCC2152x

e 5.7-kVRys reinforced isolation

e Peak drive current (source/sink):
4 A/6 A

e Short propagation delay for better
response/control

UCC53x0

¢ 3-kVRwms and 5.7-kVRgys variants
e Single-channel isolated family

e Propagation delay: 65 ns

e Drives MOSFET and IGBT

1SO54/585x

e 5.7-kVRMS reinforced isolation

¢ Single-channel driver family
(source/sink): 2.5 A/5 A

e Safety features: Miller clamp, Desat
detect, fault feedback, auto soft-
shutdown on short

e Drives IGBT and SiC FET

UL 1577 Isolation Voltage

(Single) (Vrms)

Device Description

2-A/1-A, 3-kVgys Single-Channel
Isolated Gate Driver With Miller
Clamp

2-A/2-A, 3-kVgys Single-Channel
Isolated Gate Driver for Bipolar
Supply (E) or With Split Output (S)
5-A/5-A, 3-kVgys Single-Channel
Isolated Gate Driver With Miller
Clamp

5-A/5-A, 3-kVgys Single-Channel
Isolated Gate Driver With Split
Output

10-A/10-A 3-kVgys Single-
Channel Isolated Gate Driver for
Bipolar Supply (E) or With Split
Output (S)

Reinforced Isolated IGBT Gate
Driver with High CMTI & Miller
Clamp

Isolated IGBT Gate Driver with
High CMTI, Split Outputs & Safety
Features

2.5-A Isolated IGBT/MOSFET
Gate Driver

Reinforced Isolated IGBT Gate
Driver with High CMTI & Miller
Clamp

w
o
o
o

UCC5310

w
o
(=1
o

UCC5320

UCC5350 3000

UCC5350SB 3000

UCC5390 3000

1505451 5700

1505452 5700

1805500 4243

1505851 5700

DIN V VDE V 0884-10
Transient Overvoltage
Surge Voltage Rating (Vpk)
DIN V VDE V 0884-10

Rating (Vpk)
DIN V VDE V 0884-10

4242

N
N
g
nN

4242 | 4242

4242 | 4242

4242 | 4242

4242 | 4242

8000 | 6000

8000 | 6000

6000 | 6000

8000 | 8000

Working Voltage (Vpk)

[{=]

90

990

990

990

990

1420

1420

680

2121

S =52

] =

?, « —

E c£&e=¢&

& 8 == EE

=) = (=) (=] © ©

— (77} = = =3 o

B 5 |88 8|8

E £ £ £ 32 2

2 £ 8 8 £ £
IGBT,

1 sic 33113.2 15
IGBT,

1 Sic 33132 3 |15
IGBT,

1 sic 33132 3 |15
IGBT,

1 SiC, 133/95 3 15
MOSFET
IGBT,

1 sic 33132 3 |15

1] IGBT |30 15| 3 |55

1| IGBT | 30| 15 [2.25/5.5

1 IGBT |30 15 | 3 |55

1] IGBT |30 15| 3 |55

Peak Output Current (A)

o~
w

&~
w

10

10

17

25

2
= S
= S
S 2
Prop Operaing & Estimated Package E
Delay Temperature <5 Size S
(ns) Range (°C) &  (WxL)(mm?) = Price*
~ 8-S0IC (3.9 x 4.9)
60 4010 125 |SOIC (30 mmz) 0.91
~ 8-50IC (3.9x 4.9)
60 40 to 125 |SOIC (30 mmz) 0.91
~ 8-S0IC (3.9 x 4.9)
60 4010 125 |SOIC (30 mmz) 1.00
~ 8-50IC (3.9x 4.9)
65 40 to 125 |SOIC (30 mmz) 1.00
~ 8-50IC (3.9x 4.9)
60 40 t0 125 |SOIC (30 mmz) 1.05
_ 16-S0IC (7.5 x 10.3)
110 40 to 125 |SOIC (98 mmz) 2.00
B 16-S0IC (7.5 x 10.3)
110 40 t0 125 |SOIC (98 mmz) 2.25
_ 16-S0IC (7.5 x 10.3)
300 @ -40to 125 |SOIC (98 mm?) 3.00
B 16-S0IC (7.5 x 10.3)
110 40 t0 125 |SOIC (98 mmz) 3.20

*Suggested resale price in U.S. dollars in quantities of 1,000.

Texas Instruments

New devices are listed in bold red.
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High-Voltage Power: AC/DC and Isolated DC/DC
MOSFET and IGBT Gate Drivers

Isolated Gate Drivers (Continued)

S o S _z = <
S 2§ =Sp=sE <z X = s z
T 8 TS T g £ ®
. 3% 3% 3% g EE szt - 3
Sg S-S S£5 § £ 2 E B S 3 &
sE =3 = =35 S £ % % E E B S =
2= wes Hg a3 s 3 28 % 88 s £
Rz 585 52 52 8 € £ T = = 3 Pop Operating 3 Estimated Package 2
22 ZB2E Z5 ZE€E E £ B B B B = Delay Temperature 2 Size S
: - o= =z=s§ =5 =z58 5§ 5 5 5 2 2 8 = s
Device Description 5L oFx oh o= = & o© S £ £ a (ns) Range(°C) o (WxL) (mm?) = Price*
Reinforced Isolated IGBT Gate 16-501C (7.5 x 10.3)
1S05852S | Driver with High CMTI, Split 5700 | 8000 | 8000 2121 | 1 | IGBT |30 15 |2.25/55| 5 | 110 | -40t0o 125 |SOIC (8 n{mz) : 3.50
Outputs & Safety Features
: : Si B 16-S0IC (7.5 x 10.3)
UCC21520 | 2-Channel Isolated Gate Driver | 5700 | 8000 12800 1414 | 2 FETSIC 30 45| 3 |18 |4/6| 30 40t0 125 |S0IC (98 mm?) v| 175
ucc21225A | pudk-Chamel Isolated Gate | 5500 | 3535 | 3535 | 792 | 2 |MOSFET 25 65 3 (18| 6 | 19 | 4010125 VLGA 13"‘% ;Gnﬁ‘zf’@ 196
*Suggested resale price in U.S. dollars in quantities of 1,000. New devices are listed in bold red.
Automotive-Grade Gate Drivers L.
Product Highlights
. ucc21222-01) UCC21222-Q1
s| I * Dual channel
K] m ¢ 3-kVRms basic isolation
® e 4-A/6-A drive current
E §= UCC27212A-Q1 e 25-ns propagation delay
S UCC27211A-01 ISO54/585x-Q1
?’ E ucc27712-q1 ¢ Single channel
E ° e Safety features: Miller clamp, Desat
= UCC27531/2-01 detect, fault feedback
g UCC27524A1-Q1 e Drives IGBT and SIC FET
-l &
T T T L T T /‘/‘ T T T INK4 UCC27712-Q1
2253 45 555 8 10 17 18 20 35 * 620V, 1.8-A/2.8-A drive current
Supply Voltage Range (Vcc) ¢ 100-ns propagation delay
UCC27524A1-Q1
e Dual channel
e 18V, 5-A/5-A drive current
¢ 13-ns propagation delay
Automotive-Grade Featured Products
Automotive
Device Description Features Benefits Applications Grade
Dual-driver, 5-kV RMS input-to-output, Drop-in replacement, high(er) drive can eliminate | AC/DC and isolated DC/DC
2_channel isolated gate 1.5-kV ch-to-ch iso, 4-A source/6-A sink, | buffer stages, flexible settings to prevent converters, high-frequency
UCGC21520 driver g CMTI > 50 V/ns, 30-ns prop delay, 8-V shoot-through in half bridge, provides high noise | inverters, motor drives, UPS, solar v
uvLo immunity for fast/high current designs power, Si and SiC MOSFET gate
applications
620-V 1.8-A 2.8-A high- Best-in-class prop delay (100 ns typical), | Prevents cross conduction, supports higher power | Motor drive, bridge converters
UCC27712 | side low-side aate dri\?er output enable, separate logic/power applications for increased robustness, higher in offline AC/DC power supplies, v
with interlockg grounds, 8-pin SOIC negative-voltage tolerance, ability to handle high | server, telecom, it, industrial
dv/dt for increased overall system efficiency infrastructures, DC/AC inverters
Dual channel with independent inputs, Improved MTBF calculations, design margin Power supplies. half- and full-
120-V boot, 3-A peak, internal bootstrap diode, up to 1-MHz reduces the need of external components, bridge applications, isolated bus
UCGC27201A | high-frequency, high- operation, tight propagation delay supports higher power density designs, better flux | architecture, two-switch and v
side/low-side driver matching below high side and low side balance active-clamp converters
drive, —18-V negative voltage handling
25-A 5-A 35-Vray Fastest propagation time (17-ns typical), | Built-in level shifting, inverting and non-inverting | Solar inverters, motor control, UPS,
UCC27531 | crp'on icer sinM%- Da?te UVLO setting and rail-to-rail output configurations, matches parasitic and improves | HEV/EV chargers,switch-mode v
UCC27531D e gie-g voltage, negative input-voltage handling, | layout, reduced overall cost power, intelligent power modules
split output
42 | Power Management Guide 2018 Texas Instruments



High-Voltage Power: AC/DC and Isolated DC/DC
MOSFET and IGBT Gate Drivers

Automotive-Grade Featured Products (Continued)

Automotive
Device Description Features Benefits Applications Grade
4-A sinale channel Ability to handle negative voltages (-5 V) | Extremely-low pulse-transmission distortion with | Switch-mode power supplies,
hi H-s ged low-side qate at inputs, fast propagation delay (13-ns accurate timing & loop control, compatibility with | DC/DC converters, solar power,
UCC27517A dr?ver \?vith negative ir? ut typical), fast rise and fall times (9-ns and | emerging wide band-gap power devices, allows | motor control, UPS v
voltage handli% abilitp 7-ns typical), hysteretic-logic threasholds | inverting or non-inverting option at the input
g g Y | for high-noise immunity
Two independent gate-drive channels, Extremely-low pulse-transmission distortion Switch-mode power supplies,
Dual 5-A high-speed independent-enable function for each allows accurate timing & loop control, outputs low | DG/DC converters, solar power,
Iow-side’ a?e drR/er Jvith output, fast propagation delays (13-ns when IN floats improves system reliability and motor control, UPS
UCC27524A TR |gn il typical), fast rise and fall times (7-nsand | allows to pass abnormal condition tests easily for v
cagability P g 6-ns typical), 1-ns typical delay matching | safety certification, high peak current allows fast
p between 2-channels switching and low rise/fall times (7-ns/6-ns typical
with 1.8-nF load)
Automotive-Grade Gate Drivers
Max Vg Peak Prop Delay Automotive
Device Description Current (A) (ns) Pin/Package Grade
1S05452-Q1 Eg':l-]?e'\gﬂ 2.5-A/5-A Isolated IGBT, MOSFET Gate Driver With Split Outputs and Protection 6 5 76 1650IC v
1S058525-Q1 Egt:?e“gﬂ 2.5-A/5-A Isolated IGBT, MOSFET Gate Driver With Split Outputs and Protection 6 5 76 1650IC v
TPS28225-Q1 Automotive catalog 8-pin high frequency 4-A sink synchronous MOSFET driver 8.8 6 14 S0IC, SON v
UcC21222-Q1 4-Asource, 6-A sink peak current, 3.0-kVrms Isolated Dual-Channel Gated Driver 6 6 25 16S0IC v
UCG21520-Q1 2-channel isolated gate driver 30 4/6 30 S0IC v
UCG27201A-Q1 Automotive 120-V boot, 3-A peak, high frequency, high-side/low-side driver 17 3 20 SO PowerPAD™ v
UCC27211A-01 120-V boot, 4-A peak, high frequency high-side and low-side driver 17 4 20 SO PowerPAD v
UCGC27321-Q1 Automotive Single 9-A High Speed Low-Side MOSFET Driver With Enable 15 9 25 8MSOP, 8S0IC v
UCC27425-Q1 Automotive Dual 4-A High Speed Low-Side MOSFET Driver With Enable 16 4 25 8MSOP, 8S0IC v
. Single-channel high-speed, low-side gate driver with —5-V input voltage handling ability 3
UCC27511A-Q1 with split output 18 8 13 6S0T-23 v
g Single-channel 4-A high-speed, low-side gate driver with non-inverting configuration and 3
UCC27519A-01 CMOS input with —5-V input voltage handling ability 18 4 13 55071-23 v
UCC27524A-01 Dual-channel 5-A high-speed, low-side gate driver with negative input voltage capability 18 5 14 8MSOP, 8S0IC v
UCC27528-Q1 UCC27528-Q1 dual 5-A high-speed low-side gate driver based on CMOS input 18 ©) 17 S0IC v
. Single-channel 2.5-A/5-A, 35-V max Vpp, FET and IGBT gate driver with split output and 3
Ucc27531-1 with 5-V negative input voltage handling ability 3 5 7 650T-23 v
UCC27712-Q1 Automotive 620-V, 1.8-A source, 2.8-A sink, High-Side Low-Side Gate Driver With Interlock 20 2.8 100 8S0IC v

*Suggested resale price in U.S. dollars in quantities of 1,000.

Texas Instruments

New devices are listed in bold red.
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High-Voltage Power: AC/DC and Isolated DC/DC

Controllers and Converters

The TI portfolio of isolated power- applications, including synchronous- e PWM controllers:
conversion solutions covers the rectifier driver topologies and many other o Single-ended: Flyback, forward,
complete end-to-end power-supply power-supply support products. active-clamp

building blocks from front-end PFC Power-Supply Solutions o Double-ended: Half-bridge, phase-
contr.ollers to PWM controllers. These « PEC controllers: shifted ft.JII-t.)ridge, pujsh—pull, LLC
§o|ut|ons support the mpst .popullar o Transition mode or critical hard—SW|t(.:h.|ng full-bridge '
isolated-power topologies, including conduction mode o UCDSK digital control solutions
the advanced phase-shifted full-bridge. o Continuous-conduction mode
The portfolio also includes a variety of o Interleaved

MOSFET gate drivers that support both

. . o Bridgeless
primary and secondary MOSFET-driver 9
AC Line:
85 to 265 VAC AAA Boosted DC
Rectified AC Output Distribution
‘I VY (385 to 400 V) Bus Voltage
Qv Pt (48, 24, 12V) 25V
Sync. ° —0
Rectifiers l”_ J
High-
— M Voltage Gate
Gate t T BEEEE Drivers =
i DC/DC ync.
Drivers FET Gate
Drivers 12V
. 16T J r""‘*‘n_l_‘_o
% Digital Sync.
Isolation Buck
Driver

Isolated
Feedback

PFC Controllers and PFC + Isolated DC/DC

TM Boost 2-Phase TM Boost
UCC28050, UCC28051 UCC28063

CCM Boost
UCC28180, UCC28019A 2-Phase CCM Boost

UCC28070A

AC/DC

CCM PFC + LLC
UCC29950

CCM PFC + PWM

Combo TM = Transition Mode

c
0
®
0
oy UCC285xx, UCC385xx CCM = Continuous Conduction
< Mode —
) Active Clamp
5 UCC2897A, LM5025A-C Yellow text denotes
{-;' LM5034, LM5026 synchronous rectification
o
o Half Bridge
& UCC28251, LM5035, LM5039
ID(i/D% Push-Pull Full Bridge
(Isolated) UCCx808A-2, LM5030, LM5045

UCC3808x, LM5033, LM25037 _

LLC Phase-Shifted Full Bridge
UCC25630x, UCC25600, UCD7138 UCC28950, LM5046, UCC28951-Q1

v

200 W 300 W 500 W 1000 W 2000 W

Application Power Level
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High-Voltage Power: AC/DC and Isolated DC/DC

Controllers and Converters

Offline Flyback Controllers (Up to 150 W)

UCC28600/10 ucces7ao [ UCC28630/1/2/3/4
LM5021 Ucc28740 W \ooopzgo/ [ UCC28710/172 [l et W High Power PSR UCC28780

LM5023 SSR Flyback o PSR Flyback with 700.v W Fiyback with 700-v [l Active Clamp
8-Pin with 700-V Fiyback with 700-V Startup and Startup, Wakeup, Flyback

Green-Mode Startup Startup peak power and Controller
Wakeup .
Controllers X-cap discharge

Features/Level of Integration

Low- to Medium-Power AC/DC and DC/DC PWMs (25 W to 350 W)

General Purpose PWMs UC284xA, UC384xA, ucc28C4x/A ucc2813-1/2/3/4 UCC2800/1/2/3/4/5
for Boost, Buck, Buck- TL384x 8-Pin, Low-Power BiCMOS, Low-Power BiCMOS, Low-Power BiCMOS,

Boost, Active Clamp I-Mode, PWM Controllers I-Mode PWM Controller [l I-Mode PWM Controllers [ I-Mode PWM Controllers
Forward and Flyback

UCC2897A LM5025 LM5026
Active Clamp Forward Advanced I-Mode, Active Voltage-Mode, Active I-Mode, Active Clamp,
Clamp, HV Start-Up Clamp, HV Start-Up HV Start-Up

UCC25630x
Resonant
Half-Bridge
Controller

LM5030 LM25037 UCC28251 UCC38083 LM5045

Push-Pull, Half-Bridge,

Full-Bridge and LLC e | DLEH s

Push-Pull§  Controller with
Controller | Alternating Outputs

Half-Bridge Current-Mode Push-Pull § Full-Bridge Controller
Controller with § PWM with Programmable @ with Integrated Drivers,
Pre-Bias Slope Compensation Pre-Bias, HV Start-Up

Features/Level of Integration >

Medium- to High-Power AC/DC and DC/DC PWMs (>300 W)

General-Purpose PWMs TL494 TL594 UC3846 UC3525A/B

for Push-Pull, Half- PWM Control PWM Control Current-Mode Regulated Pulse-

Bridge, and Full-Bridge Circuit Circuit PWM Controller [ Width Modulators

Active-Clamp, LM5034 LM5030 UCC28251 LM5039 LM5035

Push-Pull and Dual Interleaved, Active 100-V Push-Pull Half Bridge Half-Bridge, Half-Bridge with Synchronous

Half-Bridge Clamp, HV Start-Up Controller with Pre-Bias HV Start-Up Rectifier Driver, HV Start-Up
UCC25630x UCC25600

LLC LLC Resonant Controller with high-voltage @ Resonant Half-Bridge

Start Up Enabling Low Standby Power Controller

UCC28951-Q1
Phase-Shifted, Full-
Bridge Controller for

LM5046
Phase Shift, Full Bridge,

UCC2895 UCC28950
BiCMOS, Advanced [ Green Mode, Phase Shift,
Phase Shift, PWM Full Bridge with

i LM5045
Fu"-B"dg-e and Full-Bridge Controller
Phase-Shifted | ¢
Full-Bridge with Integrated Drivers,

! g HV Start-Up, Pre-Bias

Integrated Drivers,

Controller Synchronous Rectification § HV Start-Up, Pre-Bias Wide Input Voltage

Features/Level of Integration
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High-Voltage Power: AC/DC and Isolated DC/DC

Controllers and Converters

Automotive Qualified Controllers

uCC2800-Q1 - UCC2813-0-Q1 - UC2843A-Q1 UCC25706-Q1
UCC2805-Q1 ucCC2813-5-Q1 8.5Vto30V, 12Vto 15V,
1-MHz Current 1-MHz Current Up to 500-kHz Up to 4-MHz
Single-Ended Mode Mode Current-Mode Voltage Mode
General-Purpose
PWMs ucc2sc41-Q1 UCC28C43-Q1 UCC28C40/2/4/5-Q1
6.6 Vto 7 VUVLO, 7.6V to 8.4V UVLO, 20-V VDD max
50% DC 1-MHz 100% DC 1-MHz 1-MHz Current Mode
Current Mode Current Mode
D le-En UC2856-Q1 UC2825A-Q1 UCC28220-Q1
GOUbeI Pded 7.7V 1o 40V, 9.2Vto22V, Upto 10Vto 15V, Up to
eneral-Furpose Up to 1-MHz 1-MHz Current/ 2-MHz Dual Int.
PWMs Current-Mode PWM Voltage Controller Current Mode
g
= LM5021-Q1 UCC28600-Q1 UCC28700-Q1 UCC28730-Q1
5 Flvback AC-DC 8-Pin Current-Mode PSR Flyback Zero-Power
= ybac Current-Mode Flyback with Green Standby PSR
g PWM Controller Mode Flyback
s
(&)
UCC2808A-1Q1 / LM25037-Q1
- UCC2808A-2Q1 Dual-Mode PWM
Push-Pull Current-Mode PWM with Alt. Outputs,
Current-Mode PWM
. UCC2895-Q1 UCC28950-Q1 UCC28951-Q1
Phase-Shifted BiCMOS Advanced PSFB Controller PSFB Controller for
Fu||-Bridge PSFB Resonant with Synch. Wide-Input Voltage
Controller Rectification Range
UCC2818A-Q1 UCC28061-Q1 uCC28070-Q1
Power-Factor BICMOS CCM PFC Int. TM PFC with Two-Phase
Correction Improved Audible- Interleaved CCM

Noise Immunity PFC Controller

Features/ Level of Integration

PWM and Resonant Controllers

Control
Method o |
= =
. o o = s 5 . &3
Typical = B = ol Output Drive 2
Power T E E Maximum ~ Supply @& £ (Sink/ g
level & 8 2 Switching ~ Voltage = = Soft  Source) S
Device' w =38 =z Topologies Frequency (V) g 2 start (%) Package(s) = Price*
Offline Flyback Controllers
UCcc28710/1/2 Upto 45 v PSR Flyback 100 kHz 9t035 | v v | 002504 7-S0IC 0.42
UCC28700/1 Upto 45 v PSR Flyback 130 kHz 9t0 35 v | 002504 6-S0T-26 v/| 03
UCC28704 Upto 45 v PSR Flyback 85 kHz 9t0 35 v | 0032004 6-S0T-26 0.34
Ucc28720 Upto 10 v PSR Flyback 80 kHz 9t035 | v v 0.03711 7-S0IC 0.40
UcC28722 Upto 10 v PSR Flyback 80 kHz 9t0 35 v 0.03711 6-S0T-23 0.25
UCC28730 Upto 45 v PSR Flyback 83 kHz 9t03 | v v | 002904 7-S0IC v | 048
UCC28740 Upto 45 v SSR Flyback 100 kHz 9t03 | v v | 002504 7-S0IC 0.37
UCC28780 2510 100 v Active Clamp Flyback IMHz | 1151034 v — 16-S0IC/16-VQFN 0.60
UCC28610 121065 v SSR Flyback 133 kHz 91020 — 8-S0IC 0.40
LM5023 Up to 100 v SSR QR Flyback 130 kHz 8t015 v 0.3/0.7 8-MSoP 0.38
UCC28630/1/2/3/4 Upto 150 v PSR Flyback 120 kHz 8to18 | v 12 7-S0IC 0.60
UCC28600 Up to 150 v SSR QR Flyback 130kHz | Upto21 v 1/0.75 8-S0IC v | 040
"Has alternative reduced temperature range versions UC3xxx, UCC3xxx, and SG3xxx. New devices are listed in bold red.

2Value varies by part number suffix. Please check datasheet.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Controllers and Converters

PWM and Resonant Controllers (Continued)

Control
Method

Voltage Mode

< N

R SRS <KX

v

<

R R X< N

(4

Typical

Power

Level
Device' w)
General-Purpose Single-Ended
LM5020 100 100
LM5021 100 100
LM5022 2510100
TPS40210 251060
LM3478 2510100
LM3481 250100
UCC2800/1/2/3/4/5" | Upto 250
UCC2807-1-2-3' Up to 250
UCC2809-1-2' Upto 250
UCC2813-0/1/2/3/4/5" | Upto 250
UCC3884 50 t0 250
UCC28C40/1/2/3/4/5' | Upto 250
TL2842B/3B/4B/5B' | Upto 250
UC2842A/3A/4A/5A" | Upto 250
UC28023 50t0 750
UC3823A/B 500 750
General Purpose Double-Ei
LM25037 50 to 500
LM5032 50 t0 500
62524 50 to 500
TL494 or TL594 50t 500
UC2524A" 50 to 500
UC2525A! 50 t0 500
UC2526A! 50 to 500
UC28025 50 t0 500
Uc2825' 50t 500
UC2825A/B' 50 to 500
UC2846' 50 to 500
UC2856' 50 0 500
ucc2806' 50 to 500
ucc2s1o’ 50 t0 500
UCC28220 50 to 500
Ucc28221 50 t0 500
Push-Pull Contro|
LM5033 50 t0 500
LM5030 50 to 500
UCC28089 50 t0 500
Uc2827-1! 50t 500
Uc2827-2' 50 to 500
UCC2808-1/-2/A-1/A-2 | 500 500
LM5041/A/B 50 to 500
UCC28083/4/5/6 50 to 500

Current Mode

R X X XXX K<KX

X XXX <X

4
4

R XXX~

< N

v
4
v

Avg. Current Mode

Topologies

Buck, Boost, Flyback (SEPIC, Cuk)
Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk)
Buck, Boost, Flyback (SEPIC, Cuk)
Buck, Boost, Flyback (SEPIC, Cuk)
Buck, Boost, Flyback (SEPIC, Cuk)

Buck, Boost, Flyback (SEPIC, Cuk), Fwd (Including
2-Switch Fwd), Forward (D > 50%)

Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)

Buck, Boost, Flyback (SEPIC, Cuk), Fwd (Including
2-Switch Fwd)2, Forward (D > 50%)?

Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)
Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)

(

Buck, Boost, Flyback (SEPIC, Cuk), Forward (D > 50%)

ded Controllers

Push-Pull, Half-Bridge, Full-Bridge
Flyback (SEPIC, Cuk), Fwd (Including 2-Switch Fwd)

Buck, Boost, Flyback (SEPIC, Cuk), Fwd (Including
2-Switch Fwd), Forward (D > 50%), Interleaved Fwd/
Flyback/Boost, Push-Pull, Half-Bridge, Full-Bridge

Buck, Boost, Flyback (SEPIC, Cuk), Fwd (Including
2-Switch Fwd), Forward (D > 50%), Interleaved Fwd/
Flyback/Boost, Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Buck, Boost, Flyback (SEPIC, Cuk), Fwd (Including
2-Switch Fwd), Interleaved Fwd/Flyback/Boost

Interleaved Fwd/Flyback/Boost
Interleaved Fwd/Flyback/Boost

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Interleaved Fwd/Flyback/Boost, Push-Pull, Half-Bridge,
Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge

Push-Pull, Half-Bridge, Full-Bridge
Push-Pull, Half-Bridge, Full-Bridge
Push-Pull, Half-Bridge, Full-Bridge
Push-Pull, Half-Bridge, Full-Bridge

Maximum
Switching
Frequency

1 MHz
1 MHz
2 MHz
1 MHz
1 MHz
1 MHz

1 MHz
1 MHz
1 MHz

1 MHz

1 MHz
1 MHz
500 kHz
500 kHz
1 MHz

1 MHz

2 MHz
1 MHz

722 kHz

300 kHz

450 kHz
500 kHz
600 kHz
1 MHz
1 MHz
1 MHz
500 kHz
1 MHz

1 MHz

1 MHz

1 MHz/ch.
1 MHz/ch.

1 MHz
1 MHz

1 MHz
500 kHz

500 kHz

1 MHz
1 MHz
2 MHz

Supply
Voltage
(V)

1310100
81030
610 60

451052

2.97t040

2.971048

Upto 11
Upto 135
Upto 19

Upto 11

891015
Upto 18
Upto 30
Upto 30
91030

91022

551075
1310100

81040

71040

81040
81035
81035
8.41030
91030
91022
81040
81040

71015

8.3t011

81015
3610110

1510100
141090

8015
841020

841020

431015
1510 100
8.3-15

700-V Start-Up Circuit

110-V Start-Up Circuit

<

Soft
Start

R X X S XS<KXKX

< <X

R RS SKXK-<X

<

AN

< N

<

S X X

2
s
(-]
Output Drive 2
(Sink/ E
Source) 2
() Package(s) = Price*
1 10-MSOP/QFN 0.90
0.3/0.7 8-MSoP v 050
1 10-MSOP 113
05 10-VSSOP 0.75
1 8-VSSOP/QFN 0.75
1 10-VSSOP 0.80
" 8-TSSOP/SOIC/DIL (PDIP) | v | 1.40
" 8-S0IC/DIL (PDIP) 165
8-MSOP/TSSOP/SOIC/DIL
0.8/0.4 PDP) 0.95
" 8-TSSOP/SOIC/DIL (PDIP) | v | 1.05
1105 16-S0IC/DIL (PDIP) 160
" 8-MSOP/SOIC/DIL (PDIP) | v | 0.75
" 8/14-S0IC, 8-DIL (PDIP) 0.38
17 8/14-0IC, 8-DIL(PDIP) | v | 048
15115 16-S0IC-W/DIL (PDIP) 135
16-S0IC-W/DIL (PDIP),
22 20-PLCC 490
12 16-TSSOP v 14
25125 16-TSSOP 140
0.05/0.05 16-S0IC/DIL (PDIP) 0.33
0.210.2 16-S0IC/DIL (PDIP) 0.17
0.210.2 16-S0IC/DIL (PDIP) 0.70
0.4/0.4 16-S0IC/DIL (PDIP) 0.74
0.210.2 18-S0IC/DIL (PDIP) 1.20
15115 16-SOIC/DIL (PDIP) 135
15/1.5 16-S0IC/DIL (PDIP) 1.84
212 16-S0IC/DIL (PDIP) 351
0.5/0.5 16-S0IC/DIL (PDIP) 166
15115 16-S0IC/DIL (PDIP) 2.26
16-S0IC/SSOP/ TSSOP/
0.5/0.5 DlL (D) 557
" 16-S0IC/DIL (PDIP) 190
0.01/0.01 16-TSSOP/SOIC v 19
0.01/0.01 16-S0IC, 20TSSOP 2.40
15115 10-VSSOP/WSON 0.85
1515 10-VSSOP/WSON 0.99
05/1.0 8-50IC 0.91
24-S0IC-W/DIL (PDIP),
1.0/0.8 28-PLCC 3.70
24-S0IC-W/DIL (PDIP),
10038 28-PLCC 444
1.0/05 | 8-TSSOP/SOIC/DIL (PDIP) | v | 1.30
15115 16-TSSOP/QFN 130
1.0/05 | 8-TSSOP/SOIC/DIL (PDIP) 1.18

"Has alternative reduced temperature range versions UC3xxx, UCC3xxx, and SG3xxx.
2Value varies by part number suffix. Please check datasheet.
*Suggested resale price in U.S. dollars in quantities of 1,000.

Texas Instruments

New devices are listed in bold red.

Power Management Guide 2018 | 47



High-Voltage Power: AC/DC and Isolated DC/DC

Controllers and Converters

PWM and Resonant Controllers (Continued)

Control
Method Al
@ £ = 3
= S| S ©
= 2 = S
Typical B B = Tz Output Drive @
Power = = E Maximum  Supply & & (Sink/ ‘é
Level 5 E = Switching Voltage = I Soft  Source) S
Device' w =3 =z Topologies Frequency S Esat ® Package(s) 2 Price*
_
LM5025/A/B/C \ 5010300 | v Act-Clamp Fwd/Flyback 1 MHz 81090 v v 16-TSSOP/QFN 1.08
LMS5026 | 5010300 v | |Act-Clamp Fwd/Flyback 1MHz | 810100 viv 3/3 16-TSSOP/QFN 1.25
LM5034 ‘ 5010 300 v| [P J{;“Cﬁ[}gﬁ}’;‘;“scv‘"fc'ﬁ";“,’vg)“"d Flyback (SEPIC.CUK). | o, | gt9100 v|v| 25p5 20-TSS0P 145
UCC2891 or UCC2893 \ 50 to 300 v Act-Clamp Fwd/Flyback 1 MHz 1810110 v v 2.5/2.5 16-TSSOP/SOIC 1.28
UCC2892 & UCC2894 \ 50 t0 300 v Act-Clamp Fwd/Flyback 1 MHz 851016 v 2. 5/2 5 16-TSSOP/S0IC 1.28
UC(:2897A \ 50 to 300 v Forward (D > 50%), Act-Clamp Fwd/Flyback 1 MHz 1810110 v 20-TSSOP/QFN 1.20
LM5036 \ 50 to 700 HaIf Bridge w/ Bias 1 MHz 1810 100 v v 2115 28-QFN 2.00
LM5035/B/C ‘ 5010700 | v Half-Bridge 2MHz | 1310105 viv| o ZT5S05 ZDHTS0R 190
LM5039 \ 5010700 | v Half-Bridge 2 MHz 1310105 v v 212 20-HTSSOP, 24-QFN 1.75
LM5045 \ 50101000 | v | v Full-Bridge 2 MHz 1410100 v v 1.5/2 28-HTSSOP/QFN 2.00
UCG28250/1 50 to 1000 v Push-Pull, Half-Bridge, Full-Bridge 1 MHz 431020 v 0.2/0.2 20-TSSOP/QFN 1.70
Phase-Shifted Full-Bridge Con
LM5046 \ 200101000 | v | v \ Phase-Shifted Full Bridge 2 MHz 1410 100 v v 1.5/2 28-HTSSOP/QFN 245
UCC28951 \ 200106000 | v | v \ v |Phase-Shifted Full Bridge 1 MHz 9t0 17 v 0.1/0.1 20-SOIC-W/DIL (PDIP)/PLCC | v | 3.52
UCC28950 \ 20006000 | v | v \ v |Phase-Shifted Full Bridge 1 MHz 81020 v 0.2/0.2 24-TSSOP v | 315
UCc2895! \ 200106000 v | v \ v |Phase-Shifted Full Bridge 1 MHz 81020 v 0.2/0.2 24-1SS0P 3.99
UCC25600 200 to 1000 Resonant LLC, Half-Bridge 350kHz | 11.5t018 0.4/0.8 8-S0IC 0.45
UCC256301/2/3/4 200 to 1000 Resonant LLC, Half-Bridge 1 MHz 131026 0.6/1.2 14-S0IC 0.95
Power Factor Correction co oIIe
UCC29950 > 300 CCM Boost LLC and Combo Controller 350 kHz 111018 v 1.6/ 16-S0IC 0.75
UCC28510 to UCC28517| > 300 CCM PFC + PWM 500 kHz 121017 v 32 20-SOIC/DIL (PDIP) 1.80
ez o >300 COM PFC + PWM 200Kz | 121017 v | 1212 20-S0(C/DIL (PDIP) 329
UCC29910A <135 Buck PFC 100 kHz 31036 v | 0.0015/0.006 14-TSSOP 1.30
Ucc28050/1! <300 Single Phase Transition Mode (TM) PFC 200kHz | 13.510182 0.75/0.75 8-SOIC/DIL (PDIP) 0.23
UCC28810/1 <300 Single Phase Transition Mode (TM) PFC 250 kHz | 13.510182 v 0.75/0.75 8-S0IC 0.28
UCC28056 <300 Single Phase Transition Mode (TM) PFC 600 kHz 8.510 34 v 1/0.7 16-S0IC 0.32
UCC28060/1 <600 Interleaved Transition Mode (TM) PFC 500 kHz 141021 v 1.8/1 16-S0IC v, 6 128
UCG28063/A <600 Interleaved Transition Mode (TM) PFC 500 kHz 141021 v 1.8/1 16-S0IC 0.75
UCC28064 <600 Interleaved Transition Mode (TM) PFC 500 kHz 141021 v 1.8/1 16-S0IC 1.30
UC2853A <1000 Single Phase Critical Conduction Mode (CCM) PFC 63 kHz 121040 11 8-S0IC 1.20
UCC2817/8/9/A/-1" <1000 Single Phase Critical Conduction Mode (CCM) PFC 250 kHz 10t0 17 v 1.21.2 16-SOIC/TSSOP/DIL (PDIP) | v | 1.27
UCC28019A <1000 Single Phase Critical Conduction Mode (CCM) PFC 65 kHz 11.5t021 v 2115 8-SOIC/DIL (PDIP) 0.50
UCC28180 <1000 Single Phase Critical Conduction Mode (CCM) PFC 250kHz | 12.5t021 v 2115 8-S0IC 0.45
UCC28070/A > 1000 Interleaved Critical Conduction Mode (CCM) PFC 300kHz | 11.2t021 v 0.75/0.75 20-TSSOP/S0IC v, 180
Wide-Input Range Voltage ontrollers
UCC25701/2 %B10250 | v Egﬁ;acﬁj(ﬁfz'%oﬁ/‘u’)k) Fwd (Including 2-Switch Fwd), | 700 47 | 881915 v | 1212 | 14TSSOP/SOIC/DIL (PDIP) 310
UCC25705/6 %1250 | v E‘j’v%s)tmgfg ((SEEISC(,)%k), Fwd (including 2-Switch | 4\, | g0t 15 0101 | 8MSOPSOCOILPDIR) | v | 090
Half-Bridge, Full-Bridge 031020 .2/0. 12-SON, 14-TSSOP
LM(2)5115/A = v Synchronous Secondary-Side Post Regulator 1MHz | 45t042/75 v 212.5 16-TSSOP/QFN 1.05/1.80
"Has alternative reduced temperature range versions UC3xxx, UCC3xxx, and SG3xxx. New devices are listed in bold red.

2Value varies by part number suffix. Please check datasheet.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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High-Voltage Power: AC/DC and Isolated DC/DC

Controllers and Converters

Offline Converters

A

»

UCcCc28881
700-V Converter,

225-mA Output Current,
14-Q RDS(On)

UCC28880
700-V Converter,

100-mA Output Current,
32-Q RDS(on)

Output Power

6.

ucc28911
700-V Flyback Converter,

25-Q Rpson)

UCC28910

10.5-Q RDS(on)

10-W PSR, CVCC Control,

700-V Flyback Converter,
7.5-W PSR, CVCC Control,

Buck, Buck-Boost, Flyback Converters

Topology

PSR Flyback Converters

Control
Method
Typical B
Power '@ § Maximum FET Voltage FET
Level ﬁ e Switching Rating RDS(on)  Soft
Device (W) £|3 Topologies Frequency (V) (Q) Start Package(s) Price*
UCC28880 Upto3 v Buck, Buck-Boost, Flyback 62 kHz 700 32 v 7-S0IC 0.55
UCC28881 Uptods5 | v Buck, Buck-Boost, Flyback 62 kHz 700 14 v 7-S0IC 0.62
UCc28910 Upto7.5 v |PSR Flyback 115 kHz 700 10.5 v 7-S0IC 0.58
UCC28911 Upto 10 v |PSR Flyback 115 kHz 700 6025 v 7-S0IC 0.60
*Suggested resale price in U.S. dollars in quantities of 1,000.
Synchronous Rectification (SR) Controllers
Active Clamp Flyback, Flyback, LLC, Forward LLC Topology
A (Compatible with UCD3138A Family)
UCC24610 UCC24612
5-V SR, 5- to 24-V SR, UED/1368
Vps Sense Control Vps Sense Control 18-V SR with Body-Diode
SO|C-8, QFN-8 S0T23-5 Conduction Sensmg,
> WSON-6
3
>° Flyback Topology
E. UCC24630 UCC24636
3 5- 10 24-V SR, 5- 10 24-V SR,
V-sec Control with CCM V-sec Control with DCM
S0T23-6 S0T23-6
Analog Digital
Control Method
5
£
8 B
5 3
£s 3
2 8 2 Maximum Supply
s L = Switching  MaximumVps  Voltage
Device = =2 a Topologies Frequency (V) (V) Technology Package(s) Price*
UCC24610 v CCM/DCM/QR Flyback, Active Clamp Flyback, LLC, Forward 600 kHz 50 45105.5 Analog 8-S0IC/8-SON 0.49
UCC24612 v CCM/DCM/QR Flyback, Active Clamp Flyback, LLC, Forward 1 MHz 230 41028 Analog 5-S0T-23 0.40
UCC24630 v DCM/ CCM Flyback 200 kHz — 3.75t028 Analog 6-S0T-23 0.40
UCC24636 v DCM Flyback 130 kHz — 3751028 Analog 6-S0T-23 0.40
UcD7138 v |LLC with UCD3138 2 MHz 45 451018 Digital 6-SON 0.75

*Suggested resale price in U.S. dollars in quantities of 1,000.

Texas Instruments

New devices are listed in bold red.
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High-Voltage Power: AC/DC and Isolated DC/DC
Gallium Nitride (GaN) Solutions

Overview

GaN is not just a dream of the future. The
technology is ready to use today.

GaN is enabling designers to achieve
new levels of performance and efficiency
in power electronics systems. GaN’s
inherent advantages enable engineers
to rethink power density in ways that
were not possible before and to meet
the world’s increasing power demands.
These advantages include:

e | ow Cg/Qg gate capacitance/charge
(1 nC-Q vs. 4 nC-Q for Si): Provides
faster turn-on and turn-off, higher
switching speed, reduced gate-drive
losses

¢ Low Cpss/Qopsgs output capacitance/
charge (5 nC-Q vs. 25 nC-Q for Si):
Provides faster switching, and reduced
switching losses

¢ Low Rpg(on) (6 mQ-cm? vs. >10 mQ-cm?
for Si): Provides lower conduction
losses for a given FET size

e Zero Q,: Reduces hard-switching
losses for totem-pole topologies and
also reduces ringing on switch node
and lowers EMI

These superior device properties of

GaN allow faster switching frequencies
and slew rates in SMPS applications.
These device properties have the indirect
effect of shrinking inductors, capacitors,
magnetics, and other passive compo-
nents that often take up the majority

of volume in a power supply without
compromising its ability to deliver power.

Regardless of the type of GaN used,
gate-drive design is critical to achieving
the best overall performance. There are
several key parameters when designing
with GaN:

e Bias voltage: It is important to bias the
gate with the optimal voltage to get
the best switching performance, while
protecting the gate against potential
overvoltage conditions.

e Loop inductance: Because of GaN'’s
high slew rate and switching frequen-
cy, any parasitic inductance in the
design introduces losses and ringing in
the system. There are many sources of
inductance in a design, including leads
and internal bond wires in both the
GaN FET and driver packages, as well
as printed circuit board (PCB) traces.
To limit the ringing and losses, it is
important to minimize inductance in
the gate and power loops. GaN power-
stage solutions, like the LMG3410,
minimize these parasitic inductances
by integrating the driver into the
package and using a low-inductance
QFN package.

¢ Propagation delay: Short propagation
delays and good matching are impor-
tant to minimize deadtimes in high-
frequency operation. A propagation
delay in the order of 25 ns and match-
ing of 1 to 2 ns is a great starting point
for high-frequency (1 MHz or higher)
designs.

TI-GaN Solution has 3x Power Density versus Silicon

Cooler, 99% Efficient
Totem Pole PFC

DC/DC LLC

Faster, 1-MHz Isolated

GaN Power Stage

GaN power stage solutions such as
LMG3410 and LMG5200 integrate the
driver, GaN FETs and other features

in a single package. These solutions

not only simplify the circuit design and
PCB layout, they also help achieve the
highest performance in the system. The
LMG3410, for instance, can operate GaN
FETs at very high slew rates (>100 V/

ns) with minimal ringing on the switch
node. This reduces both EMI and voltage
stress on the GaN FET.

r <2

- 400V
(102 V/ns)

=lind

Time (10 ns/div)

o

-V Ringing

e

_‘—‘?’
:r

>

! i

Switch Node (100 V/div)

GaN Drivers

Tl offers a complete range of GaN FET
drivers. These include low-side and half-
bridge solutions. The LMG1020 low-side
drivers enables fast switching speed
with sub-nanosecond pulses in applica-
tions such as LiDAR. The LMG1210 is

a 50-MHz half-bridge driver that is well
suited for many high-speed designs,
including DC/DC converters, class-D
audio amplifiers, motor drives, and
RF-envelope tracking.

Smaller, Single-Stage
48 V to POL

Power Density: 156 W/in®
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High-Voltage Power: AC/DC and Isolated DC/DC
Gallium Nitride (GaN) Solutions

600-V GaN Power Stage
LMG3410

The LMG3410 combines a 600-V, 70-mQ GaN FET with a smart driver to deliver high power density and an easy-to-design inte-
grated solution. The LMG3410 power stage coupled with TI’s analog and digital power-conversion controllers enables designers
to create smaller, more efficient and higher-performing designs compared to silicon-based solutions. These benefits are especially
important in high-voltage industrial, telecom, enterprise-computing and renewable-energy applications.

D
RDRV —j
IN —
VDD — "
! VNEG |
5V < :
| Enable
LPM —j 1 |: Switch
I
— < ) N
FAULT <€ '\ 1
\—/
S

Get more information: www.ti.com/product/LMG3410

80-V GaN Half-Bridge Power Stage
LMG5200

The LMG5200 is a 80-V GaN power stage that integrates an optimized driver and two 18-mQ GaN FETs in a half-bridge configura-
tion. The GaN half bridge supports hard-switched and resonant switching applications in an easy-to-use 9-pin QFN package. The
LMG5200 simplifies board design while minimizing the gate and power-loop inductances. This power stage can be used to design
48-V motor drives with over 98.5% efficiency.

,.mn;:.
ca7C38 & G JEW e

z u%".fm“

[l"-_‘
!"! ':g SR g A73
:? 2 .

' 13 A9y €1:600/60600-ValL FT F P
¥ @ SINIARMISN] SVXEL gp o~ ©

FIDL_®

48 V at 10 A with 98.5% efficiency (Board dimensions: 54 x 79 mm).

Get more information: www.ti.com/product/LMG5200
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High-Voltage Power: AC/DC and Isolated DC/DC

Gallium Nitride (GaN) Solutions

Low-Side Gate Driver with 60-MHz/1-ns Speed

LMG1020

The LMG1020 device is a single, low-
side GaN driver designed for driving GaN
FETs and logic-level MOSFETs in high-
speed applications. The design simplicity
of the LMG1020 minimizes propagation
delay to less than 2.5 ns. The LMG1020
is recommended for applications such

as LiDAR, time-of-flight laser drivers and

Class-E wireless chargers.

LMG1020

OUTH

+5V
)l l VDD

PWM

IN-
EN —

IN+»

OUTL

GND

Simplified LIDAR driver-stage diagram.

Get more information: www.ti.com/product/LMG1020

GaN

200-V Half-Bridge GaN Driver with Adjustable Dead-Time

LMG1210

The LMG1210 high-performance

GaN-FET driver was designed for appli-
cations requiring high switching speeds
of up to 50 MHz. This driver offers
adjustable dead-time control in addition
to high efficiency. Applications include
high-density DC/DC converters, class-D
audio amplifiers, motor drivers, and RF

envelope tracking

BST

LMG1210
618V

VIN

Simplified DC/DC converter.
Get more information: www.ti.com/product/LMG1210
GaN Solutions
Solution Devices Type Part Number
High-Voltage Solutions
High-Voltage GaN Evaluation Platform LMG3410 Evaluation Module LMG3410-HB-EVM,

500-W LLC (400/12 V)

1-kW CCM Totem-Pole PFC

1-kW LLC (400/48 V))

1.6-kW CRM Totem-Pole PFC

3-kW Interleaved CCM Totem-Pole PFC

GaN Power-Stage Evaluation Platform
48-\/ to POL DC/DC Converter

48-V to POL DC/DC Converter
Triple-Rail High-V,y DC/DC Converter
48-V, 3-Phase, 10-A Motor Drive
3-Phase, 200-V AC Servo Drive

LMG3410. UCD3138
LMG3410, UCD3138
LMG3410, UCD3138
LMG3410, C2000™
LMG3410, C2000

LMG5200
LMG5200, TPS53632G
LMG5200, UCD3138
LMG5200, UCD3138
LMG5200, C2000
LMG3410, C2000

Reference Design
Reference Design
Reference Design
Reference Design
Reference Design

Evaluation Module
Evaluation Module
Reference Design
Reference Design
Reference Design
Reference Design

LMG34XX-BB-EVM
PMP20289
PMP20873
PMP20637

TIDA-00961
TIDM-1007

Sub-200-V Solutions

LMG5200EVM-02
LMG5200POLEVM-10
PMP4497
PMP4486
TIDA-00909
TIDA-00915
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Power Management Multi-Channel IC (PMIC) Solutions

Selection Guide

TI's portfolio of scalable dual-rail to fully-integrated PMICs harness Tl's leading power technology and reduce system complexity
with fewer components. Built-in sequencing, monitoring, and voltage scaling help simplify the design versus a fully discrete solution.
Tl also provides optimized solutions and support for processors, FPGAs, and application-specific subsystems.

Automotive PMICs

www.ti.com/pmic

Power

Processor Management IC

Description

Regulated
Outputs
(#)

Vin
(min)

Vin
(max)

Package(s)

Automotive

Grade

ADAS—Camera and Radar

Configurability

Processor Power www.ti.com/powerfpga

TDA3X TPS65917-Q1 ﬁﬂlgger‘ré%trixgnﬂ%\)/ I\}I(I)C?.S-V‘ 5Buck & 5 LDO Power 10 3135 | 5.25 VOFN v E%%tf?g] r[;Irbolg(;erammable, Software
TPS65917-01 ﬁnlgg%tgmgnﬂc%\)l “}I(I)C?.S-V, 5 Buck & 5 LDO Power 10 3135 | 595 VOEN v E%t[:]tf%;ll] r;erbolgrammable, Software

oA TPS659039-Q1 gnlgr?gg]]%trlxgnﬂCS(l\’Ih}l?c?grvAéhﬁ Cororiate 14 3135 525 | NFBGA | v E%?Itf?é‘(”grb"lg’ammab'e' Software

rocessors

AWR12x/14x/16x | LP87524B-Q1 ﬁ]'tgg’;a%é%‘ém’;it@’r‘]’gs‘fg; 1 Buck Converters with 4 28 | 55 | VOFN-HR | v | UserProgrammable

Infineon TC20/3x | TPS653850-Q1 a";gg‘r']'tmﬁgfﬁ’gﬁs'y for Microcontrollers in Safety- 5 23 | 40 | HTSSOP | v ;fg;?;m‘;%ﬁ:mmab'e User

m);%gggs?cale TPS653850-Q1 I\Rlléigilr:ri]ltlz\o‘;gﬁ(r: a?tlijgr?sly for Microcontrollers in Safety- 5 23 40 HTSSOP v E?ggtg?% %(;%rlzmmable, User

STMicroSPC5 | TPS653850-01 mgggﬁ’ggﬁgfﬁggy for Microcontrollers in Safety- 5 23 | 40 | HTSSOP | v Efgé?;m‘;%ﬁgmmab'e User

Renesas RHB50 | TPS653850-Q1 'g";:'et{;gr']'tmﬁggfgﬁs'y for|Microcontrollers iniSafety: 5 23 | 40 | HTSSOP | v E?g;?;m‘;%ﬁmmab'e User

Subsystem Power

ggggra (Power over TPS65000-01 %Iigr?e-lgMeHnﬁ eSnth[E[(Jg“\;lvlré )Converter with Dual LDOs Power 3 23 6 WOFN v E?Orgm:?n gggigurable, Factory

aMnudlt:_-i([))aAnF;era, Radar TPS65311-Q1 gﬁggﬂéﬁgeﬁ%gr-Management IC for Automotive 5 4 40 VAFN v | NA

gg?:t(;rlggzign - TPS653850-Q1 I\Rnéjlgi/r:ri:t?;;gﬁ(rz :tlil(‘))r?sly for Microcontrollers in Safety- 5 23 40 HTSSOP v ;?ggt]?% %(;%rlimmable, User

Infotainment and Cluster

Controller

Processor Power www.ti.com/powerfpga
J6 Entry TPS65917-Q1 mﬁ%{é’(mgnﬂ&g ,\}I?C?.S-V, 5 Buck & 5 LDO Power 10 3135 | 5.5 VOEN v E%([:]tf?grylll r[;rbolgérammable, Software
J6 Eco TPS65917-01 ﬁnlgﬁ%(gmgnﬂ&g “;I(IJC?.S-V, 5 Buck & 5 LDO Power 10 3135 | 5.5 VQFN v E%?]tf?gr;ﬁ r;i)irbolgrammable, Software
: O onors | 1 9195 525 WG| v G e S
TPSA33308-01 | guiomotve 2o to 40 Lowla Single Baost & Dual 3 2 | 40 | HISSOP | v | NA
Subsystem Power
TPS65321A-Q1 C‘v‘fa‘;’f‘\;’iﬂ"gg%ﬁ;]‘[\tf[%'R"égdﬁ;éfuc" A T 2 36 | 36 | HISSOP | v | Hardware Configurable
Wideyor irec | TPSE3200-01 ﬁﬂ%g[‘g‘(’f&‘ige%g'g’ot_"me’fi‘égﬁé’SUBI:t%kr Converter with 2 36 | 36 | HTSSOP | v | Hardware Configurable
ORI poun | Mobe oG udEooneB | 44 w0 wow | v e
TPS43350-Q1 Automotive 4-V to 40-V, Low Iq Dual Synchronous Buck 2 4 40 HTSSOP v | NA

Active Safety

Relevent Applications

Processor Power www.ti.com/powerfpga
Infineon TC2x/3x | TPS653850-Q1 a";g{{g‘gt'}";’;ﬁggfgﬁs'y T AEEECT T 10 S 5 | 23| 40 | HISSOP | v ;?g;‘;;m‘;%ﬁgmmab'e Lezi
M)é%gge;gicale TPS653850-Q1 I\R/Ié:gilr:ri]l&)ggﬁ(r; a?t?gﬁsly for Microcontrollers in Safety- 5 23 40 HTSSOP v Efg&gﬂ %(;%rlgmmable, User
STMicro SPC5 TPS653850-Q1 I\Rlléigilrgri]ltli\o‘;gﬁ(r: a?tli]gr?sly for Microcontrollers in Safety- 5 23 40 HTSSOP v E?g;?% %(;%rlgmmable, User
Renesas RHB50 | TPS653850-Q1 mgggmﬁgfﬁgﬁs'y for Microcontrollers in Safety- 5 23 | 40 | HTSSOP | v ;?g;?;m‘;%ﬁgmmab'e User
TMS570 TPS5381A-q1 | Multirail Power Supply for Microcontrollers in Safety- 5 58 | 40 | HTSSOP | v | UserProgrammable
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Power Management Multi-Channel IC (PMIC) Solutions

Selection Guide

Industrial PMICs

www.ti.com/pmic

Regulated V) Vin
Power Qutputs = (min) | (max)
Processor Management IC Description (#) Package(s) Configurability
Processor Power www.ti.com/powerfpga
TPS650250 Power Management IC (PMIC) for Li-lon Powered Systems 6 25 6 VQFN Hardware Configurable
AM335x Integrated Power Management IC (PMIC) w/ 4 DC/DCs, 8 Factory programmable, Software
TPSB3910 | ps and RIC in 6x6mm GFN Family 8 M ss 1 VOV Configurable
Power Management IC (PMIC) with 3DC/DCs, 3 LDOs, 12C Hardware Configurable, Software
LMX7 TPS65023 Interface and DVS 6 2.5 6 WOFN Configurable
Building and Factory Automation
Processor Power www.ti.com/powerfpga
Power Management IC (PMIC) for ARM Cortex-A8/A9 SoCs Factory Programmable, User
TPS65218D0 and FPGA 7 22 5.5 | HTQFP,VQFN Programmable
Power Management IC (PMIC) w/ 3 DC/DCs, 4 LDOs, Factory programmable, User
AM335x TPS65217 Linear Battery Charger & White LED Driver 9 2.75 58 VOFN programmable, Software Configurable
TPS650250 Power Management IC (PMIC) for Li-lon Powered Systems 6 2.5 6 VQFN Hardware Configurable
Integrated Power Management IC (PMIC) w/ 4 DC/DCs, 8 Factory programmable, Software
TPS65910 LDOs and RTC in 6x6mm QFN Family 13 ] 17 ]88 VORN | Configurable
Power Management IC (PMIC) for ARM Cortex-A8/A9 SoCs Factory Programmable, User
AM437x TPS65218D0 and FPGA 7 22 5.5 | HTQFP,VQFN Programmable
Power Management IC (PMIC) for ARM Cortex-A8/A9 SoCs Factory Programmable, User
AM438x TPS65218D0 and FPGA 7 22 5.5 | HTQFP,VQFN Programmable
Power Management IC (PMIC) for ARM Cortex A15 Factory programmable, Software
AM571x TPS659037 prie 14 3.135 | 5.25 NFBGA Configurable
TPS65916 TPS65916 Power Management Unit (PMU) for Processor | 10| 3.135 | 525 | VOFN E%f]tf?é{’]rgﬁgrammab'e' Software
AM572x
Power Management IC (PMIC) for ARM Cortex A15 Factory programmable, Software
TPS659037 P 14 3135 | 525 NFBGA Configurable
Power Management IC (PMIC) for ARM Cortex A15 Factory programmable, Software
AM574x TPS659037 PrOCESSOrS 14 3135 | 525 NFBGA Configurable
AMS576x TPS65916 TPS65916 Power Management Unit (PMU) for Processor |~ 10| 3.135 | 5.25 VOFN E%f]tf?éﬁr‘;ﬁgrammab'e' Software
Power Management IC (PMIC) with 3DC/DCs, 3 LDOs, 12C Hardware Configurable, Software
IMx7 TPS65023 Interface and DVS 6 25 6 WOFN Configurable
g Multirail Power Supply for Microcontrollers in Safety-
TMS570 TPS65381A-Q1 Relevent Applications 5 5.8 40 HTSSOP User Programmable
Personal Electronics PMICs www.ti.com/pmic
Regulated V) Vin
Power Outputs = (min) = (max)
Processor Management IC Description (#) V) (V) | Package(s) Configurability
Phones, PCs and Notebooks, Tablets and ebooks
Processor Power www.ti.com/powerfpga
DLP2000 DLPA1000 E‘r’(‘,“j’gcrt('\)’:"s‘“ageme”t and LED Driver (C for DLP2000 4 | -03| 7 | DSBGA | Factory Programmable
Programmable Mid-Input Voltage Range Power Factory programmable, Software
Skylake TPS650830 Management IC (PMIC) for Skylake Processors 8 54 24 NFBGA Configurable
Programmable Mid Input Voltage Range Power
Apollo lake TPS650940 Management IC (PMIC) for Apollo Lake Processors 12 56 | 2f opN | Factory programmable, Software
(LPDDR4) g
Subsystem Power
PMIC for E-Ink® Vizplex™ Enabled Electronic Paper
E-Ink TPS65185 Display w/Active Discharge 6 3 5.9 VQFN Factory Programmable
Power Management IC (PMIC) with Flash LED Driver and Factory Programmable, User
Image Sensors TPS68470 Ref Clock Generation for Compact Camera Module 8 297 | 363 DSBGA Programmable
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LED Drivers

Overview and Automotive LED Drivers: Front Lighting

LED Drivers Overview

TI’'s comprehensive LED driver portfolio includes LED drivers, controllers, and matrix solutions for automotive, personal electronics,
and industrial applications. Tl enables designers to create energy efficient, high performing, flexible lighting solutions with high-
performance devices, tools and design resources to speed your time to market. Visit www.ti.com/led to view all products and
www.ti.com/led_training to watch training videos on LED-driver basics, system requirements and overcoming design challenges.

Automotive LED Drivers

Overview

TI’'s automotive LED driver portfolio delivers integrated LED drivers, controllers, and matrix solutions that enable innovative styling
and enhance system reliability in headlight, rear light, convenience lighting, and interior lighting designs. TI’s LED products provide a
high level of system integration to reduce PCB footprint, improve reliability, and streamline the design process.

Visit www.ti.com/autoled to view all products.

Front Lighting

TI's automotive LED-driver portfolio
provides solutions for everything from
full-LED ECU-headlamp platforms to
simple single-feature headlamps like
fog lights or daytime running lights.
Our broad portfolio includes buck LED
drivers, multi-topology controllers and
the LED matrix manager.

Buck LED Drivers

Buck LED drivers provide an ideal
current source for the LEDs. TlI’s auto-
motive LED-driver portfolio include both
dual- and single-channel solutions that
use hysteretic and quasi-hysteretic

Texas Instruments

control topologies to handle dynamic
LED loads and to enable advanced
dimming capabilities.

Multi-Topology LED-Driver
Controllers

Multi-topology LED-driver controllers
can be configured as a buck-boost LED
driver to provide a stable constant-
current output for the LEDs regard-

less of fluctuations in the car's battery
voltage in a single power stage or as a
boost controller to convert the fluctu-
ating battery voltage into a stable DC
input supply in a solution with two power

stages. TI’'s LED-driver controllers are
point-of-load solutions that are highly
configurable and modular with advanced
dimming capabilities in addition to diag-
nostic and protection features.

LED Matrix Manager

An LED matrix manager uses integrated
bypass switches to shunt current around
individual LEDs while dimming to provide
pixel-level control of the LEDS to imple-
ment dynamic headlight functions like
sequential turn-signals and adaptive
front lighting. The LED matrix manager
also provides comprehensive LED fault
detection and protection.
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LED Drivers

Automotive LED Drivers: Front Lighting

Automotive Front-Lighting Solutions

Max Input  Maximum
LED = Voltage @ Output
Current Range @ Voltage
Device (A) (V) (V)
Buck Converter
6.5t0
TPS92518/HV-Q1 5 49/65 39/62
5510
TPS92515/515HV-Q1| 2 42/65 39/62
6.0to
LM3409/09HV-Q1 5 19/75 42/75
LM3406HV-Q1 15 | 6.0t075 73

TPS92692-Q1 5 451065 65
TPS92691-Q1 5 451065 65
LM3429-Q1 5 451075 72
LM3424-01 5 451075 72
LM3423-Q1 5 | 451075 72
LM3421-Q1 5 45t075 72
LED Matrix Manager

TPS92662-Q1 1.25 | 451060 62V
TPS92661-Q1 2 451055 60V

Number
of
Channels

12

12

Switching
Frequency

1kHzto 2
Mhz

Adj: 50 kHz to
2 MHz

Adj: 50 kHz to
2 MHz

Adj: 20 kHz to
1 MHz

Prog: 80 kHz
to 800 kHz

Prog: 80 kHz
to 700 kHz

Prog: 100 kHz
to 1 MHz

Prog: 25 kHz
to 1 MHz

Prog: 100 kHz
to 1 MHz

Prog: 100 kHz
to 1 MHz

Topology

Buck

Buck

Buck

Buck

Boost, Buck-Boost,
SEPIC, Buck, Flyback

Boost, Buck-Boost,
SEPIC, Buck, Flyback,
Cuk

Boost, Buck-Boost,
SEPIC, Buck, Flyback

Boost, Buck-Boost,
SEPIC, Buck, Flyback

Boost, Buck-Boost,
SEPIC, Buck, Flyback

Boost, Buck-Boost,
SEPIC, Buck, Flyback

Switch

Switch

Features

SPI communications interface, PWM and analog
dimming, quasi-hysteretic control, high-side current
sense

Integrated N-channel MOSFET, PWM and analog
dimming, constant off-time control, high-side current
sense

PWM and analog dimming, 100% duty cycle achievable,
constant off-time control, high-side current sense

Integrated N-channel MOSFET, PWM and analog
dimming, true average output current control

Spread spectrum, LED current monitoring output (IMON),
+4% LED current accuracy, PWM, analog and analog

to PWM dimming, fixed frequency peak current mode
control, high-side or low-side current sense

LED current monitoring output (IMON), £3% LED current
accuracy, PWM and analog dimming, fixed frequency
peak current mode control, high-side or low-side
current sense

PWM and analog dimming, predictive off-time control,
high-side current sense

PWM and analog dimming, peak current mode control,
high-side current sense
PWM and analog dimming, predictive off time control,
high-side current sense

PWM and analog dimming, predictive off time control,
high-side sense

UART serial communications interface, crystal oscillator,
2C interface, 10-bit PWM dimming, LED open/short
detection and protection

UART serial communications interface, 10-bit PWM
dimming, LED open/short detection and protection

Packaging

24 HTSSOP

10 HVSSOP

10 HVSSOP/
14 PDIP

14 HTSSOP

Multi-Topology Converter

20 HTSSOP

16 HTSSOP

14 HTSSOP

20 HTSSOP

20 HTSSOP

16 HTSSOP

48 HTQFP

48 HTQFP

Price*

1.20/1.31

0.85/0.96

0.55/0.60

1.05

1.00

0.88

1.1

1.34

1.29

117

2.00

4.21

*Suggested resale price in U.S. dollars in quantities of 1,000.
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LED Drivers

Automotive LED Drivers: Rear Lighting

Integrated solutions with full diagnostic and thermal management features

TI’s portfolio of linear LED drivers
consists of reliable, low-EMI solutions for
rear stop, turn and backup lighting. The
portfolio offers a full range of devices
with full diagnostics (e.g., LED open,
short and single-LED short) and thermal

management features as well as differ-
ent output-channel counts and output-
current capabilities. The TPS92830-Q1
automotive LED controller is able to
support higher power and greater system
thermal performance simultaneously by

removing the integrated MOSFET used
in traditional LED drivers. TI’s family

of single-channel TPS9261x-Q1 LED
drivers provides much more flexibility for
engineers designing an array of different
applications for exterior lighting.

LED Driver Module LED Driver Module
TPS9261x-Q1 — TPS9263x-Q1
5 to 40 VDC —— (I iurmpa SR AL N Multi-Channel LED Driver
= = Y=
Binning and Binning and | i
To BCM <—->| Microcontroller |<- Thermal To BCM <—->| Microcontroller |<- Thermal & <7
Foldback Foldback
LED Driver Module LED Driver
5to _ TPS92830-Q1 N-Ch 5to _| DC/DC Linear LED
40 VDC 3-Ch Linear Controller MOSFET 40 VDC Converter Drivers
R X]R
Binning ! Binning !
- and : - | and :
To BCM <-—>| Microcontroller I(—- Thermal V7 To BCM "_>| Microcontroller I(_ Thermal V
Foldback Foldback
Rear-Lighting LED Drivers
No. of FET Output Current per | Output Current
Device Channels  Integrated Viy (V) Channel (mA) Accuracy (%) Diagnostics and Protections Package
TPS92830-Q1 3 No 451040 Decided by ext. FET 2.5 Open, Short, Output current derating TSSOP-28
TPS92610-Q1 1 Yes 451040 450 45 Open, Short, Single LED short, Thermal shutdown HTSSOP-14
TPS92611-Q1 1 Yes 451040 300 45 Open, Short, Thermal shutdown MSOP-8
TPS92612-Q1 1 Yes 451040 150 4.5 Short protection, Thermal shutdown S0T23-5
TPS92630-Q1 3 Yes 451040 150 15 Open, Short, Single LED short, Thermal foldback HTSSOP-16
TPS92638-Q1 8 Yes 4.510 40 70 3 Open, Short, Thermal foldback HTSSOP-20
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LED Drivers

Automotive LED Drivers: Other Signal and Convenience Lighting

Flexible and Easy-to-Use LED Solutions

LEDs are now widely used outside of the outlined in the diagram below. Higher simplify their system by replacing many
traditional exterior lighting applications. current accuracy, fewer system compo- discrete components that would typically
These LEDs enhance the driver’s experi- nents, and more system protection be used to achieve the same functional-
ence with additional safety-enhancing have become the most critical design ity. To learn more about TI’s automotive
and stylistic lighting options. TI’s new considerations for automotive design LED driver portfolio, visit

TPS9261x-Q1 family of single-channel engineers. TI's TPS9261x-Q1 LED-driver www.ti.com/autoled

linear-LED drivers enables more styling family offers differentiated output

possibilities for signal- and convenience- capabilities, packages, and diagnostic

lighting applications, such as the ones features, allowing design engineers to

Door-handle light Center high-mounted stop light

Blind-spot detection light

Welcome light Emblem light

ﬂ

Side-marker light

Charge-inlet indicator License-plate light
Tailgate module light

Applications for TPS9261x-Q1 family of single-channel linear-LED drivers
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LED Drivers

Automotive LED Drivers: Multi-Channel Indicator

A complete portfolio to provide solutions for automotive LED-indicator applications
Many applications in a car implement
multiple LEDs to indicate necessary

and useful information to drivers and

passengers. For example, there are clus-

ters, HVAC control panels, faceplates,

shift-by-wire and so on. LEDs in such
applications typically need more features
than exterior lighting applications like
RGB LED drivers, such as color mixing,
better control of output current on each

Multi-Channel Indicator LED Drivers

system performance.

channel, more complicated diagnostic
features, etc. Tl provides a complete
portfolio to support all requirements
to help customers achieve expected

Device
TPIC6C596

TPIC2810
TLC6C598-Q1
TLC6C5912-Q1
TLC6C5816-Q1

TLC6C5724-Q1
TLC6C5716-Q1

TLC6C5712-Q1

TLC5941-Q1
TLC5926-Q1
TLC5927-Q1
TLC5916-Q1
TLC5917-Q1
TLC59116-Q1

Topology
Shift Register

Shift Register
Shift Register
Shift Register
Shift Register

Constant Current
Constant Current

Constant Current

Constant Current
Constant Current
Constant Current
Constant Current
Constant Current
Constant Current

No. of
Channels

8

8
8
12
16

24

16

12

16
16
16

Breakdown
Voltage
)

33

40
40
40
40

7
7

7

17
17
17
17
17
17

Output Current
per Channel
(mA)

100

100
50
50
50

50
50

75

90
120
120
120
120
120

Current-Control
Features

PWM
PWM, DC, BC

PWM, DC, BC

PWM, DC

PWM, DC
PWM, DC
PWM, DC
PWM, DC
PWM, DC
PWM, DC

Diagnostics and Protections

Configurable

Open, Short, Short to GND, Channel off diagnostic, Adjacent
pin short

Open, Short, Short to GND, Channel off diagnostic, Adjacent
pin short

Open, Short, Short to GND, Channel off diagnostic, Adjacent
pin short

Open

Open, Individual channel OTP
Open, Short, Individual channel OTP
Open, Individual channel OTP

Open, Short, Individual channel OTP
Open, Individual channel OTP

Package

TSSOP-16, SOIC-16,
PDIP-16

S0IC-16
TSSOP-16, SOIC-16
TSSOP-20, S0IC-20

HTSSOP-28

HTSSOP-38
HTSSOP-38

HTSSOP-28

HTSSOP-28
HTSSOP-24
HTSSOP-24
S0IC-16
S0IC-16
TSSOP-28
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LED Drivers
RGB- and White-LED Drivers

Overview

TI’'s RGB- and white-LED solutions focus

on delivering indication, programmable
LED blinking rates and edges, autono-
mous LED control, and LED power for

>8-Channels

<8-Channels

today’s growing application space for

LEDs. Whether you need a multichannel

device to control multiple LEDs inde-
pendently or RGB color and sequenc-
ing effects, Tl has a solution for you.

LP50xx*

18/24 CH, 25.5 mA, CA,
12-Bit PWM (200 kHz),
Constant Current, QFN

LP3943/4*

16/8 CH, 25 mA, CA,
8-Bit PWM,
Open Drain, QFN

TLC5973x

3 CH, 50 mA, CA,
12-Bit PWM,
21-V Out, BGA

LP5522/4*

1/4 CH, 25.5 mA, CC,

Constant Current, BGA

TLC59208/108/116

8/8/16 CH, 50/120/120 mA, CA,
8-Bit PWM, 6-Bit BC,

Constant Current/Open Drain (F)
17-V Out, QFN and TSSOP

LP5560/2*T

1/4 CH, 25.5 mA, CA/CC,
8-Bit PWM, 6-Bit DC,
Constant Current, BGA

“Low Ig
TProgrammable
Lighting Engine

RGB and white LEDs can enhance the

end user experience through simple

color notification or pattern animation in
personal electronics, home automation
and wearable products.

LP55281*

12 CH, 40 mA, CA,
6-Bit PWM, Boost with Audio Sync,
Constant Current, BGA

LP5523/231*t

9 CH, 25.5 mA, CC,
12-Bit PWM, 8-Bit DC,
Constant Current,
BGA and QFN

LM2755/1

3/1 CH, 20/150 mA, CA,

5-Bit PWM,

Constant Current, BGA

LP5569*t

9 CH, 25.5 mA, CA,
12-Bit PWM (20 kHz),
8-Bit DC, Constant
Current, QFN

LM5521*t

3 CH, 25.5 mA, CC,
8-Bit PWM, 8-Bit DC,
Constant Current,
BGA and QFN

Linear

DC/DC and Charge Pump

RGB- and White-LED Drivers

Vin

Device (V)
LP5560 271055
LP5520 291055
LP5522 271055
TLC5973 3t05.5
TLC59731 3t05.5
LM2755 271055
LP5521 271055
LP5562 271055
LP5524 271055
LP3950 3t04.5
LP3952 271055
TLC5960 1010 28
TLC6C598 3t05.5
TLC59108 3t05.5
TLC59108F | 3t05.5
TLC59208F | 3t05.5
LP3944 231055
LP5523 271055
LP55231 2.7105.5
LP5569 251055
LP8501 251055
LP55281 271055
TLC6C5912 | 3t05.5
LP3954 271055
TLC59116 3t05.5
TLC59116F | 3t05.5
LP3943 231055
LP5018 271055
LP5024 271055

Vour
(V) Type
271055 Linear
51020 Boost
271055 Linear
Linear
Linear
3t05.5 | Charge Pump
2.7t05.5 | Charge Pump
271055 Linear
2.7t05.5 Linear
41105.3 Boost
4105.3 Boost
0to 34 Linear
Linear
Linear
Linear
Linear
Linear
2.7t05.5 | Charge Pump
2.7t05.5 | Charge Pump
2.5t05.5 | Charge Pump
251t05.5 | Charge Pump
4105.3 Boost
Linear
4105.3 Boost
Linear
Linear
Linear
Linear
Linear

Number of  Number
Channels = of LEDs
1 1
18
1

Do AR W W

© O W 000 00O O B W WWWw—Ww

_._k_._.
oN NN @

- -

= o5 © © © © ®

—_ =
o O

16
18
24

—
oo

N
=~

LED
Configuration
Single
Parallel, Series
Single
Parallel, Series
Parallel, Series
Parallel

Parallel

Parallel
Parallel
Parallel
Parallel
Parallel, Series
Parallel
Parallel, Series
Parallel, Series
Parallel, Series
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel, Series
Parallel, Series
Parallel
Parallel
Parallel

Current
Regulation

v

AN R R S~~~

AN N U NN

AN

lour
(max)

(A)
0.0195
0.18
0.02
0.15
0.15
0.09

0.0765

0.11
0.1
0.15
0.5

0.4
0.96
0.96

0.4

0.2
0.23
0.23
0.23
0.23

0.4

0.6

0.4
1.92
1.92

0.4
0.63
0.84

Programmable
Lighting Engine

RS~

Dimming’ Package
Single-Wire DSBGA (4)
SPlor IC DSBGA (25)
Single-Wire DSBGA (6)
Single-Wire S0IC (8)
Single-Wire S0IC (8)
12c DSBGA (18)
2c DSBGA (20)/
WQFN (24)
12c DSBGA (12)
Direct PWM DSBGA (9)
SPlor IC TLGA (32)
12c DSBGA (36)
Direct PWM TSSOP (38)
Serial TSSOP (16)
[’C | TSSOP (20)/VQFN (20)
[’ |TSSOP (20)/VQFN (20)
[’C | TSSOP (16)/VQFN (16)
1’c WQFN (24)
1’c DSBGA (25)
1’c WQFN (24)
1’c WQFN (24)
1c DSBGA (25)
SPlor 1€ DSBGA (36)
Serial TSSOP (20)
SPlor 1€ DSBGA (36)
[’C | TSSOP (28)/VQFN (32)
[’c | TSSOP (28)/VQFN (32)
12c WQFN (24)
1 VQFN (32)
1°c VQFN (32)

Price*
0.28
1.65
0.40
0.32
0.30
0.51

0.40/
0.60

0.38
0.29
2.03
1.16
1.10
0.31
0.75
0.75
0.65
0.70
0.70
0.75
0.68
0.75
0.90
0.45
2.27
1.00
1.00
0.84
0.73
0.82

"May be via ENABLE pin, CONTROL pin or analog feedback network.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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LED Drivers
Signage LED Display Drivers

The LED display is becoming popular in
variety of applications including outdoor
displays, indoor displays like cinema
screens, and micro-LED displays for
portable electronics.

TI's complete portfolio of LED display

drivers offers a wide array of solutions

with differentiated features to support
any application:

e The TLC592x family of LED display
drivers uses simple on/off control for
flexible system design with high-power
image processors.

e The TLC594x and TLC595x LED display
driver families use an integrated PWM
generator for higher control intelli-
gence and reduced controller power.

e The TLC5958x LED display driver
family integrates the PWM controller
and SRAM to support high multiplex- LED drivers from Texas Instruments : St
ing and achieve even higher display are used in video displays throughout

performance and system integration. the world.
Get more information: www.ti.com/signage
Signage LED Display Drivers
T )
£ © )
g L § 5§ 2 £ =
LE | =8 |=|B|E|E £ 22
Output 2= 23 B & 2 8¢ g 78 o
No. Vy Vy Curent 8 &8 238 38 Eg 5 &3 £
of Min Max ley S8 8 § 5 § B Brightness 3 = E B
Device Chan. (V) (V) mA) S &2 & & & 38 Control(Bits) 8 =3 = Comments Price*
TLC59210 8 3 |55 200 — — Parallel | Clear function and clock pin for data latch 0.60
TLC5921 16 | 45| 55 80 +1 +4 (max) v i v SPI 1.25
TLC5922 16 3 |55 80 +1 +4 7 SPI 1.35
TLC5923 16 3 |55 80 +1 +4 v v 7 SPI 1.40
TLC5924 16 3 |55 80 +1 +4 v v v 7 SPI 1.50
TLC5925 16 3 |5 45 | +4 (max) =6 (max) v SPI 0.50
TLC59281 16 3 |55 35 +1 +1 SPI 0.43
TLC59283 16 3 |55 45 +1.4 +2 v SPI | 4-channel grouped delay 0.55
TLC5929 16 | 3 55| 50 +1 ) vivl v 7 SPI gbjéltgrrr?;ectlon/monnor for remote-controlled | gr
TLC59401 16 | 3 | 55 120/80%| +1 | +2/-2.7 v v 6| 12 SPI 1.20
TLC5941 16 3 |55 80 +1 +2/-2.7 V| v 6 12 SPI 0.95
TLC5946 16 3 | 55 40 +1 +2 Vi v 6 12 SPI | 4-channel grouped delay, LED open auto-off | 0.95
TLC5947 24 3 |55 30 +2 +2 v 12 SPl | 30-V V\gp, internal oscillator 1.95
TLC5848A | 16 | 3 | 55 6045?06 & I viviov 7|7 teme® | e | Fulprotecton/monttorfor remote-controlied | 59
TLC5949 16 3 | 36 45 +0.6 +1 vlv 7 126/C3 | Pl E;Jéltgrrr(l);ection/monitor for remote-controlled 1.25
TLC5951 24 3 | BB 40 +1.5 +3 v v 8 7 112,10,8/ SPI | For 8 RGB LED lamps 1.55
TLC5954 43 3 36| 349 +1 +2 viv MC 3, BC 74 SPI | Ref removal; power save mode 2.40
TLC5955 48 3 |155| 319 +2 +2 v v MC3,BC7* | 7 16 SPI | Rref removal; Low knee voltage 2.85
TLC59581 48 3 |55 25 +1 +1 v v| v | BC3,CCY 16 SPI  |Integrated SRAM; LGSE 450
TQutput current with Vgo > 3.6 V. 4MC = Maximum current control, BC = Global brightness control, CC =
20utput current with Ve < 3.6 V. Group color brightness control.
316E = 16-bit enhanced-spectrum PWM. 16E/C or 12E/C = 16-bit or *Suggested resale price in U.S. dollars in quantities of 1,000.

12-bit enhanced-spectrum or conventional PWM selectable.
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LED Drivers

General-Lighting LED Drivers

Tl delivers the industry’s broadest
portfolio of general-lighting LED d

that are well suited to address all design

challenges associated with LED

rivers

lighting—high performance with long
LED life and passing EMI requirements.
Our comprehensive industrial lighting IC
portfolio covers a broad range of LED

General-Lighting LED Drivers

drivers, including DC/DC, AC/DC and
AC/Linear solutions with advanced
dimming capabilities and high power-
conversion efficiency.

Max
LED Input
Current = Voltage

Device (A) Range (V)
TPS92513/513HV 1.5 | 4.51042/60
TPS92512/512HV 2.5 | 4.51042/60
TPS92511 0.5 451065
TPS92660 5 8.61080
TPS92560 2 6.5 to 42
TPS92640/41 5 71085
LM3463 1.5 12 t0 95
LM3464/64A 1.5 12 t0 80/95
LM3466 1.5 61070
TPS92510 1.5 3.51t060
LM3414/14HV 1 4.5 t0 42/65
LM3405/05A 1 310 15/22
LM3401 4 451035
LM3404/04HV 1 6.0 to 42/75
LM3402/02HV 0.5 |6.0t042/75

Max
Output
Voltage

V)

40/58

40/58

65

78

42

83

95

80/95

70

58

42/65

13.5/20

33

40/73

40/73

Number
of Switching
Channels Frequency Topology Features Packaging Price*
Prog: 100 kHz Current mode control, PWM and analog
to 2 MHz Buck dimming, frequency synchronization 10 HVSSOP 0.28/0.34
Prog: 100 kHz Current mode control, PWM and analog
to 2 MHz Buck dimming, frequency synchronization 10 HVSSOP 0.46/0.50
Pulse level modulation, no external current
Prog: 50 kHz sense resistor and no loop compensation,
to 500 kHz Buck PWM dimming, analog dimming and thermal 8 HsoP 0.44
foldback supported
Prog: 50 kHz ; 2-string LED driver with I2C/EPROM current
to1MHz | Buck+Linear |4 for high CRI lighting, PWM dimming 20 HTSSOP 148
Adi: 50kHz to Integrated active low-side input rectifiers, no
11' 5 MHz Boost, SEPIC external loop compensation, compatible with 10 HVSSOP 0.34
’ electronic transformers
Prog: 50kHz to Synchronous buck controller, PWM and analog
1 MHz Buck dimming, wide dimming range up to 20000:1 | 14/16 TSSOP 1.25/1.36
with shunt FET PWM dimming (641 only)
. q 6 output channels, dynamic headroom control,
Linear PWM and analog dimming 48 WQFN 2.67
. ’ 4 output channels, dynamic headroom control,
Linear PWM and analog dimming 28 HTSSOP 2.27/2.41
) . - 8 HSOP /7
— Linear LED string current equalization 10-220 0.57
Prtggz: 150|3| Ilglz Buck 'Sl';lggmglnfiglati%}]ck, PWM dimming, frequency 10 HVSSOP 074
Pulse level modulation, no external current
OO FoningBuck | S oSelr a0 o8 bomparean | SHSOPSON | 057075
foldback supported
1.6 MHz Buck }E‘\}\f&”g'im‘;%pe"sated current-mode control, | g go7/8 ySSOP | 0.37/0.40
Adi: 100 KHz PWM dimming, 100% duty cycle capable, no
tojl1 5 Mz Buck external loop compensation, low-side current 8 VVSSOP 0.46
’ sense
Adi: 20 kHz to Fast PWM dimming, no loop compensation,
]'1 MHz Buck supports ceramic capacitor and capacitor-less | 8 SOIC/HSOP 0.74/0.81
outputs
Adj: 20 kHz to Fast PWM dimming, no loop compensation,
1 MHz Buck sutppotrts ceramic capacitor and capacitor-less | 8 VSSOP/HSOP | 0.71/0.76
outputs

*Suggested resale price in U.S. dollars in quantities of 1,000.
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LED Drivers
General-Lighting LED Drivers

General-Lighting LED Drivers (Continued)

Bias Supply 2 ge
DC/ S &8

Vg | Voo | LED Voltage DCor B8 88

(min) (max)  (max) Switching AC/DC 25 £5 LED
Device V) (v (V) Frequency Control 2 & 2 & Topology Configuration Dimming PFC EVM Package(s) Price*
AC/DC High-Brightness LED Drivers
TPS82410 95 | 450 | Configurable — AC/DC G Linear Series TF}\'ﬁ;ng’ v 1350IC 0.65
TPS92411 7.5 | 100 | Configurable — AC/DC v Switch Series TRIAC,TE| v | v | 5S0T23,8 HSOP | 0.23
TPS92561 6.5 | 42 | Configurable |Adj: 50 kHz to 500 kHz| AC/DC v Boost Series TRIAC,TE| v | v 8 HVSSOP 0.50
TPS92074 1 18 | Configurable |Adj: 50 kHz to 300 kHz| AC/DC v Buck Series External | v 6 SOT, 8 SOIC 0.35
TPS92075 11 18 | Configurable 'Adj: 50 kHz to 300 kHz| AC/DC v Buck Series TRIAC,TE | v 6 SOT, 8 SOIC 0.40
LM3447 7.5 | 175 | Configurable 68 kHz AC/DC v | Flyback/Buck-Boost | Series ”j\'r‘]‘gb} v 14TSSOP 0.50
TPS92023 11.5 | 18 | Configurable 'Adj: 40 kHz to 380 kHz| DC/DC | v v | Resonant Half-Bridge | Multi-String — 8 S0IC 0.65
TPS92315 9 35 | Configurable | Adj: 1 kHz to 130 kHz | AC/DC | v v Flyback Series External v 6 50723 0.35
TPS2560 65 | 42 | Configurable Adj: 50 kHz to 500 kiz 0o o Boost Series | Extenal | v | v | 10HVSSOP | 0.72
TPS92314/14A | 13 | 35 | Configurable |Adj: 60 kHz to 150 kHz| AC/DC | v v Flyback/Buck Series External | v | v 8 S0IC 0.40
TPS92310 13 36 | Configurable |Adj: 60 kHz to 150 kHz| AC/DC | v v Flyback/Buck Series External | v | v 10 VSSOP 0.40
LM3450/50A 8.5 | 20 | Configurable Adj: 60 kHz to 120 kHz| AC/DC | v v Flyback/Boost Series TRIAC,TE| v | v 16 TSSOP 1.00
TPS92210 9 20 | Configurable |Adj: 26 kHz to 140 kHz| AC/DC | v v Flyback Series TRIAC v | v 8 S0IC 0.60
LM3444 8 | 13 | Configurable |Adj: 30 kHzto 300 kHz| AC/DC | v | v | FWDAKBUCKBOOSY | gere | pyemal | v | v | 10usSSORBSOIC | 035
LM3445 8 | 12 | Configurable |Adj:30 kHzto 300 kHz ACDC | v | v | FUPACKBUCKBOOSY | qes g e v v 10VSSOR 1450IC | 040

*Suggested resale price in U.S. dollars in quantities of 1,000.
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LED Drivers
Flash LED Drivers

Flash LED Drivers

Series or Parallel LED Configuration—
Drives the driver topology. Inductive
boost converters provide the necessary
high voltage to a series LED string. This
requires only one current regulation loop
and two connection points for the LED
string.

Flash LED Drivers

Charge pumps typically drive parallel
LEDs; but unless each LED is current-
regulated, each leg requires a current-set
resistor.

Current Regulation — Avoids bright-
ness variations in LED strings or legs that
consist of LEDs with different forward
voltages (Vj).

Overvoltage Protection (OVP) —
Protects the inductive driver from
destruction in case faulty LEDs open
the LED string.

Dimming — LED drivers typically feature
analog and/or digital dimming to adjust
the LED brightness.

g g

= -~ B e 8 9

= £ B £ =2 B

2 g 3. Eo 2 £

Sg m PR s£3 2f

Vin % = (max) Typical Switch Current & 2 A Control 5 € 2 &

Device' W = = (m (mA) A3 8= Inerface H= & 8= Package(s)
LM36010 251055 | 1 | v | 1500 2800 v rc v v DSBGA-8
LM36011 251055 1 | v | 1500 = v rc v v DSBGA-8
LM3643 251055 2 | v | 1500 2800 v Pc v |v| v WCSP- 12
LM3644 251055 2 | v | 2500 2800 v r’c v |v| v WCSP- 12
LM3644TT 251055 2 | v | 2500 2800 v Pc v |v| v WCSP- 12
LM3648 251055 1 | v | 1500 2800 % rc v |v| v WCSP- 12
LM3648TT 251055 | 1 | v | 1500 2800 v Pc v |v| v WCSP- 12
TPS61050 251055 | 1 1200 2000 rc QFN-10, WCSP-12
TPS61310 251055 | 3 1500 — v rc v |v| v WCSP-20
TPS61325 251055 | 3 4100 = v % Fc v |v WCSP-20
TPS61300 251055 | 3 4100 1850 v v rc v | v WCSP-20
LM3561 2510565 | 1 600 1000/1500 v rc v WCSP-12
LM3554 251055 | 2 1200 | 1000/1500/2000/2500 % rc v v WCSP-16
LM3555 251055 | 2 500 | 1250/1500/1750/2000 rc v WCSP- 12
LM3556 251055 | 1 1500 | 1700/1900/2500/3100 v rc v v WCSP-16
LM3559 251055 | 2 1800 | 1400/2100/2700/3200 v Fc v v WCSP-16
LM3560 251055 | 2 2000 | 1600/2300/3000/3600 v rc v WCSP-16
LM3550 251055 | 4 5000 = v rc LLP
LM3642 251055 | 1 1500 1700/1900 v rc v v WCSP-9
LM3646 251055 | 1 1500 1000/3100 % Fc v v WCSP-20
LM3565 251055 | 1 930 | 2300/2600/2900/3300 v rc v v WCSP-16

=

=

]

3o

o SE
Features and Differentiators 2 E  Price*

4-MHz synchronous boost with ultra-small 7 030
solution size '
Inductorless high-current LED driver with strobe 4 030
and torch modes ’
Independent current control, 12-mA current steps, 18 0.40
358-mA torch current ’
Independent current control, 12-mA current steps, 18 | 040
358-mA torch current ’
Independent current control, 12-mA current steps, 18 0.40
500-maA torch current '
IVFM, Temp Monitoring, 12-mA current steps, 18 | 038
357-mA torch current ’
IVEM, Temp Monitoring, 12-mA current steps, 18 0.38
500-maA torch current, 1.6-s timeout '
Voltage-mode selection pin 25 | 045
HW-reset input, dual-wire camera-module % | 055
interface, Power Good '
Dual-wire camera-module interface, super- 9% | 085
capacitor balancing, flash ready output ’
Voltage-mode selection pin (TPS61300/1)
DC light-mode selection pin (TPS61300) 25 | 1.70
Flash ready output, HW-reset input (TPS61301/5)
600-mA compact solution with integrated 15 | 055
protection features ’
1.2-A inductive driver with protection features and 23 | 046
voltage mode '
Series driver with 90% efficiency and indicator
L 31| 035
4-MHz LED driver with tiny solution size and 18 | 050
integrated protection features '
1.8-A inductive flash LED driver with % | 055
programmable indicator blinking ’
1.8-A inductive flash LED driver with % | 080
programmable indicator blinking '
Super-cap flash LED driver with optimal modeto | 070
limit power dissipation '
4-MHz LED driver with tiny solution size and 18 | 035
integrated protection features '
4-MHz LED driver with tiny solution size and 2 | 045
integrated protection features ’
4-MHz dual series LED driver with tiny solution % 0.44
size and integrated protection features '

TAll of these devices have TX-Mask and safety timer DC/Flash.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Display Power and Backlighting

Overview and LCD/OLED Display Power and Drivers

Overview

TI's display power and backlighting portfolio includes display power supplies, backlighting, level shifters, and gamma buffers. TI's
high-performance devices enable the highest efficiency at lowest power losses while minimizing solution real estate and achieving
best picture quality in a wide variety of applications for personal electronics, automotive and industrial. Tl also provides a selection of
technical content that includes application notes, reference designs, whitepapers and training videos. Visit www.ti.com/display to
view all products and www.ti.com/display_training to watch training videos on display basics, system requirements and overcom-
ing design challenges.

LCD/OLED Display Power and Drivers
Integrated Solutions for Large-Size LCDs (TV, digital kiosk)

Boost Buck Features'
Vin | Iimit (Min) | Ijimit (Min) = Isolation GVS/
Device (V) (A) (A) Switch Veu Ve GPM Veom Other Price*
TPS65160/A 12 2.8 2 External Driver Driver — — 1.84
TPS65161 12 2.8 2.5 External Driver Driver — — 1.12
TPS65161B 12 3.7 2.5 External Driver Driver — — 1.84
TPS65162 12 2.8 2.8 Integrated |  Driver Driver Yes |2 op amps 2.21

[2C programmable, additional bucks for VCORE and HVDD, VGH

TPS65168 12 35 2.6 Integrated | Controller | Controller | — — temp. compensation, reset generator 1.71

TPS65170 12 2.8 1.5 External | Controller | Controller | — — Reset generator 1.05

TPS65176 12 35 2.5 External | Controller | Controller | — — 1.15
[C programmable, additional bucks for HVDD, VCORE and VEPI, VGH

TPS65178 12 3.5 26 Integrated | Controller | Controller | — | P-VCOM temp. compensation, 6-ch gamma buffer 1.7
[C programmable, additional bucks for VCORE and HVDD, VGH

TPS65177A 12 4.25 2.8 Integrated | Controller | Controller | Yes — temp. compensation 1.33

PVCOM [C programmable, additional buck for HVDD, VGH temp.
TPS65175/C 12 BI5 2.6 Integrated | Controller | Controller | Yes ' | compensation, 6-ch gamma buffer, reset generator, 12-ch level 1.60

1opamp shifter
7V(,~H = Positive gate driver supply voltage, Vg = Negative gate driver supply voltage, GVS = Gate-voltage shaping for Vgy,

GPM = Gate pulse modulation, Vo = LCD common voltage reference.
*Suggested resale price in U.S. dollars in quantities of 1,000.

Integrated Solutions for Medium-Size LCDs (Monitor, notebook, tablet, HMI, MMI, CID, cluster)

Boost Features'
Vin  ILimit (min) ' Overvoltage Isolation GVS/ Automotive
Device V) (A) Protection = Switch Viggc Ven = Ve GPM  Vgoy Other Grade  Price*
TPS65100 271058 1.6 Yes — Yes | Yes | Yes | — | 1 buffer 1.20
TPS65100-Q1 |2.7 10 5.8 1.6 Yes — Yes | Yes | Yes | — | 1hbuffer v 1.40
TPS65140 |2.7105.8 1.6 Yes — Yes | Yes | Yes | — — PG generator 1.36
TPS65140-Q1 |2.7 10 5.8 1.6 Yes — Yes | Yes | Yes @— — PG generator v 1.58
TPS65142 23106 1.8 Yes — — Yes | Yes | Yes | 1buffer |/XAO generator, 6-channel backlight driver integrated 1.30
TPS65145 2.7t058  0.96 Yes — Yes | Yes | Yes | — — PG generator 1.26
TPS65145-Q1 |2.7t0 5.8/  0.96 Yes — Yes | Yes | Yes | — — PG generator v 1.48
TPS65146 25106 2 Yes — Yes = Yes | Yes | Yes | 1hbuffer | /XAO generator, LCD discharge 1.30
TPS65148 | 2506 | 4 Yes | Extemal | — | Yes | Yes | Yes | 1buffer |fn0 generaton aditonal LDO for external gamma 136
TPS65149 | 3106 40 Yes | External | Yes | Yes = — | — | P-VCOM ‘g’gr';'etrg't‘(‘]h‘g"yﬁ::ﬁ;t'lgge{ P lTErC 152
TPS65150 18106 2 Yes External | — | Yes | Yes | Yes | 1 buffer 1.00
TPS65150-Q1 | 1.8t0 6 2 Yes External | — | Yes | Yes | Yes | 1 buffer v 1.53
TPS65165 | 2.5t06 | 4.4 Yes — | — | Yes | Yes | Yes 2 TS, 1.80
P-VCOM 12C programmable, additional buck for VI01, additional
TPS65642/A | 2.6 to 6 2.5 Yes Integrated, Yes | Yes | Yes | Yes 20p amp's I/-XI?AOOfor VI02, VGH temp. compensation, /RST generator, 1.60
generator, 14-ch 10-bit gamma buffer
TPS65154 2t05.5 2.4 Yes Integrated| Yes | Yes | Yes | Yes 1P '()\{)Cgmb giﬁ;ﬂ%';ng&ﬁgﬁ{ zﬁle%ﬂfergtrg;’eyo generator, 1.60

7VGH = Positive gate driver supply voltage, Vs = Negative gate driver supply voltage, GVS = Gate-voltage shaping for Vgy,
GPM = Gate pulse modulation, Vgon = LCD common voltage reference.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Display Power and Backlighting
LCD/OLED Display Power and Drivers

Integrated Solutions for Small-Size LCDs and AMOLEDs
(Smartphone, tablet, HMI, wearable, MMI)

Un Vo AV Viogict g
(min) = (max) (max) Isolation (min) E
Device Display (V) | Switch Veu' (Igh) Vo' (le) Other Package =  Price*
TPS55120 Small-form-factor LCD unipolar | 25 | 55 | 56 | Intemal | Fired 33 '”tegrafgdnfgv max. '”"e”e(’ﬁ‘rllf\)" ax. — OFN-16 110
3 Boost 15V max. (0.7 A Inverter 15V
TPS65130 OLED, CCD sensor, LCD bipolar | 2.7 | 5.5 | -15/15 External | — I-Limit) max. (0.7 A -Limit = QFN-24 1.10
: Boost 15V max. (1.8 A Inverter 15V
TPS65131/01 OLED, CCD sensor, LCD bipolar | 2.7 55 |-15/15 External — I-Limit max. (1.8 A it — OFN-24 | v | 1.201.40
TPSB5631W AMOLED 29 | 45 | — | ntemal | — | Boost "X%-ﬁ HIELY '_”X‘j‘”\,e{n‘a‘x“(gg(‘;"{‘n}\‘; 0.5% Vposaccuracy | QFN-10 095
_ Boost fixed Inverter —1.5 down to | 0.5% Vpos accuracy, fixed i
TPS65632 AMOLED 29 45 7.7 | Internal 46V (300 mA) ~5.4V max. (300 mA) ADD of 7.7V QFN-16 0.85
TPS65135 SFF/MFF, LCD bipolar 2.5 55 | -7/6 | Internal — — — 80-mA output QFN-16 0.90
. _ _ _ _ 150-mA output, single | CSP-15,
TPS65132 SFF/MFF, LCD bipolar 25 | 55 Internal inductor QRN-20 045
7I/GH = Positive gate driver supply voltage, Vg = Negative gate driver supply voltage.
Contact factory for panel-specific AMOLED Solutions not shown above at display _contact@Iist.ti.com
*Suggested resale price in U.S. dollars in quantities of 1,000.
LCD Support IC Solutions (Scan Drivers/Level Shifters)
Number of Channels Vo' | Vew' | Ve
(max) (max) (max) Charge
Device Description Clock Discharge Additional Veom' GVS/GPM' Sharing Other Package Price*
TPS65192 égpﬁgg;‘“e' leved shittar for LG 6 1 3 8 | 38 | -13 | — v QFN-28 | 1.19
13-channel level shifter for LCD Integrated state
TPS65194 displays 6 1 6 38 38 -15 v e QFN-24 | 0.80
5-channel level shifter (dual-channel "
TPS65193 scan driver) for LCD displays 2 pairs — 1 35 — -28 — v QFN-24 | 0.80
15-channel level shifter for LCD Integrated state
TPS65196 displays 8 1 6 38 38 -23 — v machine, soft-start QFN-28 | 1.50
13-channel level shifter for LCD Integrated state
TPS65198 displays 6 1 6 38 38 -23 |1opamp v machine QFN-28 | 1.00
TPS65197 ;gp"lg;‘;'“e' [ECE. EiTEr 27 LED 6 2 2 5 | — | 20 | — v QFN-28 | 1.00
18-channel pattern-programmable, Simole 2-wire
TPS65680 | universal level shifter with OCP for 12 — 6 40 — -18 — v v oimp QFN-32 | 1.70
GOA/GIP displays interface to TCON
7I/GH = Positive gate driver supply voltage, Vi = Negative gate driver supply voltage, GVS = Gate-voltage shaping for Vgy,
GPM = Gate pulse modulation, Vo = LCD common voltage reference.
*Suggested resale price in U.S. dollars in quantities of 1,000.
Solutions for E-Readers
Vin Charge Charge Communication Active P2P with
Device' V) LDO1 LD02 Pump1 Pump2 Application Interface Veom Adjust Discharge = TPS65181/2 Package Price*
15V, 15V, | 22V, | -20V, |Power supply for Active Matrix 2 User programmable QFN-48
TPSB5185 | 3106 120mA | 120mA | 10mA | 12mA |E Ink® Vizplex® panels e (internal) Yes No (0.5 mm 7x7 or 0.4 mm 6x6) 1.75
15V, =15V, | 22V, | -20V, |Power Supply for Active Matrix 2 User programmable QFN-48
TPSB5186 | 3106 100 A | 1o0mA | 10mA | 12mA | Ink Vizplex panels e (interna) No Yes 05 mm 747) 175
"See datasheets for more specifications.
*Suggested resale price in U.S. dollars in quantities of 1,000.
Gamma and V¢opm Buffers
Gamma Veom Automotive Gamma Veom Automotive
Device Channels Channels Grade Package Memory  Price* Device Channels Channels Grade Package Memory  Price*
BUF12800 12 0 24 TSSOP 2.05 BUF22821 22 (+2) 2 38 TSSOP v 3.25
BUF16821 16 2 28 TSSOP v 2.15 BUF08821 8 1 20 TSSOP 1.90
BUF16821-Q1 16 2 4 28 TSSOP v 2.54 BUF08630 8 1 20 QFN 2.00
BUF20800 18 2 38 TSSOP 2.95 LM8342 0 1 10 SON v 0.66
BUF20800-Q1 18 2 v 38 TSSOP 3.48 *Suggested resale price in U.S. dollars in quantities of 1,000.

*Suggested resale price in U.S. dollars in quantities of 1,000.
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LED Backlighting

Backlight WLED Drivers

Device

TPS61041
TPS61040
TPS61043
TPS61042
TPS61045
TPS61046
TPS61140

TPS61150A

TPS61166
TPS61160
TPS61161
TPS61165
TPS61169
TPS61060
TPS61061
TPS61062
TPS61163A
TPS61183
TPS61185
TPS61193
TPS61194
TPS61195
TPS61176
TPS61199
LP8543

TPS61196

LP8545
LP8550
LP8553

LP8556

LP8557

LP8860
LP8861
LP8862

LP8863

LM3528
LM3530
LM3532

LM3535
LM3537
LM3538
LM36272
LM36273
LM36274

LM3630A

Viy
U]
18106
18106
18106
18106
18106
161055
25106

25106

25106
2.7t018
271018
3t018
271055
27106
27106
27106
2.7106.5
451024
42024
451040
451040
451021
2.7106.5
8030
451022

81030

451022
451022
451022

271020

271055

31040
451040
451040

31042

251055
271055
271055

271055

271055

271055
25105
25105
25105

271055

Synchronous

<

Type
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive

Inductive

Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive
Inductive

Inductive

Inductive
Inductive
Inductive

Inductive

Inductive

Inductive
Inductive
Inductive

Inductive

Inductive
Inductive
Inductive
Charge pump
Charge pump
Charge pump
Inductive

Inductive
Inductive

Inductive

Vour
Mode

<

LED Configuration

Series
Series
Series
Series
Series

2 Series
2 Series

Series
Series
Series
Series
Series
Series
Series
Series
Series

6 Channels

8 Channels
3P12S
4P12S

8 Channels

6 Channels

8 Channels
7P10S

6 Channels

6P10S
6P10S
4P10S

6P10S

6P7S

6P125
4P125
2P12§

6P16S

2P6S
10 Series
3P10S

8p

8P

8p
2P8S
3P8S
4P8S

2P10S

Switch Current

= = = Limit (typ) (mA)

25

=
=

40
500
375
900
1000

1000

1100
700
700
1200
1800
400
400
400
1500
2000
2000
1800
1800
3500
1000

2500

2500
2500
2500

2600

2400

9000
1800
1800

External
FET

770
839
1000

1800
1800
1800

1200

Output
Overvoltage
Protection

(min) (V)
28
28
17

215
28
28
28

28

19
26
38
38
36
14
18
22
38
38
38
45
45
50
38
100
Vgoost + 1.6V

>100

Vgoosr + 1.6V
Vgoosr + 1.6V
Vgoost + 1.6V

Vgoosr + 1.6V

Vgoost + 1.6V

48
45
45

48

19.25
40
40

27
27
27

40

Load-Disconnect
During Shutdown

S X <

S X X X X N

<

R XS XSS =< < <

Dimming
Control
PWM
PWM
PWM
PWM
PWM
PWM
PWM

PWM

PWM
PWM/1-Wire
PWM/1-Wire
PWM/1-Wire
PWM
PWM
PWM
PWM
PWM/-Wire
PWM
PWM
PWM
PWM
PWM/IZC
PWM
PWM
PWM/IZC/ALS

PWM

PWM/ZC
PWM/IZC
PWM/ZC

PWM/IZC

PWM/%C

PWM/ZC
PWM
PWM

PWM, 12

PWM/I%C
PWM/%C
PWM/%C
PWM/IZC/ALS
c
c
PWM/%C

PWM/%C
PWM/IZC

PWM/%C

Quiescent
Current

(typ) (mA)
0028
0028
0.038
0.038
0.040

01
2

2

15
18
18
2.3
3
<1
<1
<1
12
4
<3
5
5
<3
<3
<15
<3.5, Boost ON

<15

<4, Boost ON
<3, Boost ON
<3, Boost ON

22

22

25
5
5

15

0.25
1.35
1.35

1.1
1.1
1.1

Shutdown Current

" (typ) (wA)

S o

0.1
0.1

0.1
15

19

—_

<10
45
45
<10
<4
<10

<15

Package(s)
S0T-23
S0T-23
QFN-8
QFN-8
QFN-8
WCSP-6
QFN-10

QFN-10

QFN-10
QFN-6
QFN-6
QFN-6/S0T-23
SC70
QFN-8/WCSP-8
QFN-8/WCSP-8
QFN-8/WCSP-8
WCSP-9
QFN-20
QFN-24
HTSSOP-20
HTSSOP-20
QFN-28
QFN-16
SOP-20/HTSSOP-20
QFN-24

HTSSOP-28

QFN-24
micro SMD-25
micro SMD-25
micro SMD-25/

QFN-24

WCSP-16

HLQFP-32
HTSSOP-20
HTSSOP-20

HTSSOP 38

WCSP-12
WCSP-12
WCSP-16

WCSP-20
WCSP-30
WCSP-30
WCSP-24
WCSP-24
WCSP-24

WCSP-12

Notes

Two independently controlled
channels

2 regulated current sinks
6 regulated current sinks
8 regulated current sinks
3 regulated current sinks
4 regulated current sinks
8 regulated current sinks
Hybrid dimming output current

Boost controller + 8 current sinks

7 current sinks

Boost controller + 6 independently

controlled channels

6 current sinks + hybrid LED
dimming
6 current sinks + hybrid LED
dimming

Independently controlled LED
channels

Independently controlled LED
channels

Includes LCD Bias supply
Includes LCD Bias supply
Includes LCD Bias supply

Independently controlled LED
channels

< < Automotive Grade

<X S <

Price*
0.60
0.60
0.60
0.60
0.65
0.70
1.00

1.00

1.35
0.72
0.76
1.10
0.32
0.70
0.70
0.70
0.50
1.85
1.80
1.00
1.00
1.95
1.10
1.85
2.30

1.85

0.99
0.82
0.82

0.95

0.82

1.45
1.00
1.00

1.30

1.00
0.47
045

0.65
0.85
0.80
1.20
1.20
1.20

0.36

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Display Power and Backlighting
LED Backlighting

Backlight WLED Drivers (Continued)

= "E
g zg EE E E
2 =3 g = Output sSE S @
5 E SE Owrvltage 25 Quiescent S T g
W & Vour 2 2= Protection = .S Dimming Current B = E
Device V) & Type Mode X &= (mn@W) =& Control (typ)mA) & £ Package(s) Notes = Price*
3631 | 27105 Inductive P85 | %00 | 288 | v | PAMEC | 006 1 Wosp-o4 | cludes LCD Bias supply +2 120
i 2 3 Includes LCD Bias supply + LED
LM3632A 27105 Inductive 2P8S 900 288 v PWMAC 1.1 1 WCSP-30 camera flash 0.95
LM363 | 271055 Inductive P10S | 1000 | 40 v | pmec | 13 1 Wospzo | ncludes 6 low-side indicator 070
LM36922 | 25t055 Inductive 2P8S 1500 28 v PWM/IZC — 1.2 WCSP-12 045
LM36922H | 25t05.5 Inductive 2P11S | 1500 38 v PWM/ZC — 1.2 WCSP-12 0.45
LM36923 | 25t05.5 Inductive 3P8S 1500 28 v PWM/ZC — 12 WCSP-12 0.45
LM36923H | 25t05.5 Inductive 3P11S | 1500 38 v PWM/ZC — 12 WCSP-12 0.45
LM3697 271055 Inductive 3P7S 1000 39 v PWM/ZC — 1.8 WCSP-12 0.40
LM2756 271055 Charge pump 8P — — v ’’c 21 37 WCSP-20 1.40
LM8502 271051 v | Inductive 10P — — v | PWM/IRC/ALS — — WCSP-30 Includes LED camera flash 1.50
TPS60230 | 2.7106.5 Charge pump Parallel — — PWM 0.200 0.1 QFN-16 0.48
TPS60250/5 | 2.7t06 Charge pump Parallel — — 1c 6.7 1.3 QFN-16 0.80
TPS60251 3t06 Charge pump Parallel — — rc 6.7 13 QFN-24 0.80
TPS75103 | 2.7105.5 Current sink Parallel — — PWM 0.18 0.1 WCSP-9 0.65
TCAG507  1.65103.6 Parallel Parallel — — PWM — — | WCSP-12/QFN-12 0.80
TPS61177 | 251024 Inductive 6P12S 22 40 PWM 35 10 VQFN 20 0.66
TPS61187 | 45t024 Inductive 6P11S 2 40 PWM 4 11 TQFN 20 078
TPS61197 | 81030 Inductive Series EXEE‘T"E" 300 PWM 2 % S0IC 16 068
TPS61500 3t018 Inductive Series 38 40 PWM 35 15 TSSOP 14 0.80
*Suggested resale price in U.S. dollars in quantities of 1,000.
Output = Channel-to-
No. Vi  Viy Current Channel Dev.-to-Dev.
of  Min Max lep Accuracy Accuracy Short Open  Overtemperature
Device Chan. (V) (V) (mA) (%) (%) Detection = Detection Detection Comments Price*
TLC5960 8 10 | 28 350! 0.3 +1 v v v 4 iHVYM™ outputs, 4 PWM controls, external FET | 1.10
TTLC5960 output current is limited by external FET,
*Suggested resale price in U.S. dollars in quantities of 1,000.
Maximum Output Drive
Typical Practical = Start-Up Operating Supply UVLO: Max Duty (Sink/
Power Frequency Current = Current  Voltage On/0ff Cycle Soft Source)
Device Level Topology (kHz) (HA) (mA) V) V) (%) Start (A) Package(s) Price*
LLC Controllers
UCC25600 | 200 W to 1 kW | Half-bridge 350 100 7.5 11.5t0 18 11.1/8.9 Variable v 0.4/0.8 8-S0IC 0.80
UCC25710 | 80 W to 500 W | Half-bridge 300 — — 12t0 18 10/8.5 — v 0.4/0.8 20-S0IC 1.50

Note: UCC2xxx devices are extended temperature-range versions of the UCC3xxx devices.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Supervisors and Reset ICs

Overview and Selection Guide

Supervisory Circuits and Reset ICs Family of Products

Single
Channel

TLV8x3 @ TPS3803
TLV809 @ TPS3808*
MCP809 TPS3895*/7*
@® TPS3809 @ TPS3710
LM809 TPS3711
LM3724* |
I I I I I I
Low Window Active-High Backup Battery
Ig<2pA Watchdog Supervisor Reset Switch Push Button
@ TPS3890* @©TPS3851* @ TPS3700 TPS3125%/6* TPS3606* TPS3422
@ TPS3836%/8*  @TPS3852* TPS3701 @TPS3825* TPS3617/8
LM8365 ©TPS3813 @ TPS3702 ©TPS3837* TPS3619*/20"
TPS3123*/8* TPS3896*/8*
@TPS3820%/3*/8*
|__l UCC2946
|
Active-High Low Active-High Chip-Enable
Reset lg<1pA Reset Watchdog Gate
TLV810 TPS3831* TPS3124 @ TPS3850* TPS3600%/13*
LM810 TPS3839 @ TPS3824
LM8364
TPS3847*
LMS33460
Dual Channel Triple Channel Quad Channel
@ TPS3779/80 TPS3510 @ TPS386000
@ TPS3805 TPS3511 TPS386040
TPS3806 TPS3513 TPS386596
TPS3807 TPS3514
TPS3106*
LMC6953*
I I
Power Fail Active-High
Watchdog Input Push Button Reset
TPS3110* TPS3103 TPS3420 @ TPS3307*
LM3704* TPS3421
LM3710*
[ |
ACtﬁv:s-;Igh Act;‘v:s-glgh Watchdog
Bold indicates a supply voltage range of 12 V or higher
TPS3305* TPS3707* @TPS3306 *Indicates Manual Reset pin
TPS3705* @Indicates automotive-grade version available (AECQ-100 qualified)

For more information, please visit: www.ti.com/supervisors
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Supervisor and Reset ICs
Selection Guide

Supervisors and Reset ICs

3L s

2 £ 88 3 £l s

£ ESS § g % § £ 3

g 5 =T 532 & £ 8 3 s

3 £ g= 3 z Eg % E S

s v w Tme S8 E£Ez=£852 £ F E E S £

= ) DD DD = 3 E8 8 3 & S T 8|55

2 Supervised Range (y) Dely ES= w5 2 2 2 B & S g & g
Device = Voltages Package(s) V) (WA)  (ms) £ (22|12 2|8 & &|la|&|8 Comments = Price*
Ease-of-Use
wes | 1 25/313.3/5.0 SOT23-3 | 11106 | 9 | 200 22 v o 020
e | 1 25/3.0/3.3/5.0 SOT23-3 | 201060 | 9 | 200 29 v PP 025
MCPS09 | 1 30 SOT23-3 | 101055 | 15 | 240 +15 v o 0.19
e | 1 25/313.3/5.0 SOT233 | 11106 | 9 | 200 22 v PP 020
53809 | 1 25/50 SOT23-3 | 181065 | 10 | 200 22 v PP v 070
LM809 | 1 |263,293,308,438,463 SOT233 | 10t6 | 15 | 240 +15 v PP 023
Mgl0 | 1 463 SOT233 | 10106 | 15 | 240 +15 v 023
3724 | 1 232,308,463 SOT235 | 101055 | 6 | 190 25 | v o 075
™S331 | 1 SON-4 | 061065 | 015 200 '+21'5.5/ PP Nano Ig, Utra small 030
53839 | 1 SON-4,S07T-23-3| 061065 | 0.15 | 200 w2y PP Nano Ig, Utra small 021
™S4T | 1 12 SOT235 | 45t18 | 038 20 25 |v|v PP Wide Vin 085
LMged | 1 20 SOT235 | 10106 | 065 25 v o 024
LMS33460 | 1 30 G705 | 10t7 | 1 +5 v o 017
Single Channel
s | 1 | AOAIILBZIBY T eng qsw055 21 g 05 v v oD Utra small v | 05
TPS3895/7 | 1 Adj. SON-6 171065 | 6 Prog 025 | v PP/OD Ultra small 0.60
TPS3896/8 | 1 Adi. SN-6 | 171065 6 | Prog 0% v | v | PP/OD Utra small 0.60
TPS3836/8 | 1 18255083 | SOT-23-5,50N-6| 1.6106.0 | 022 | 10/200 25 |v v | | oD Nano Iq v 08
S3837 | 1 18/25/3.033 SOT235 | 161060 | 022 10200 2 v v o Nano Ig v 08
M35 | 1 275,45 SOT235 | 10106 | 065 Prog 25 v o Lowlq 025
S3803 | 1 AG/S G705 | 13060 | 3 15 v o ARY
tessog | 1 | AIILZLILES soro36 sone| 181065 | 24 | prog 05 v v o v 07
™SI | 1 Adi. ThinS0T236 | 18%018 | 7 025 v o Wide Vin v | 059
™SI | 1 Adi. ThinSOT236 | 181036 | 7 025 v o Wide Vin 079
S35 | 1 1.2/15/1.8/3.0 SOT-235 | 075133 | 14 | 180 3 (v v v o 080
™S3126 | 1 1215118 SOT235 | 075133 | 14 | 180 35 (v v v 0D 0.80
53825 | 1 3.3/5.0 SOT235 | 111055 | 15 | 200 2 |v|v|v| v | 055
Window Supervisor
PS3850 | 1 | Ad/121.8/308350 |  DFN-10 | 161065 | 10 | Prog. | AdWindow | 0.8 v o v v | 075
™S00 | 2 Adi. TnSO28%, | 181018 | 55 025 viv| o v Window waichdog | v | 0.70
) Adi. TnSO25%, | 18103 | 7 025 viv| o v Window watchdog 0.89
WSI02 | 2 | 1012183350 | ThinSOT2-6 | 18to18 | 7 0.25 v iv| o v Window watchdog | v | 0.79
S350 | 1| 18253033050 DFN-8 | 161065 | 10 | 200 A | 208 | v | v o v | 065
TPS3852 1 33 DFN-8 161065 @ 10 200 Adj.Window | 08 | v | v 0D Window watchdog v | 065
™S3813 | 1 25/3.0/3.3/5.0 SOT236 | 201060 | 9 | 25 | AdiWindow| 22 v o Window watchdog | v | 0.90
™S3123 | 1 12115/18 SOT235 | 075133 | 14 | 180 14 36 v v PP 085
™S3124 | 1 121518 SOT235 | 075133 | 14 | 180 14 | 36 viv| 085
™S3128 | 1 12115018 SOT235 | 075133 | 14 | 180 14 | 35 |v]|v o 085
TPS3820/8 | 1 3.3/5.0 SOT235 | 111055 | 15 | 2500 | 0216 | 24 |v |v | | PPOD v | 065
53823 | 1 25/3.033/5.0 SOT235 | 111055 | 15 | 200 165 | 24 |v]|v PP v | 065
s34 | 1 25/3.0/3.3/5.0 SOT235 | 111055 | 15 | 200 16 | 22 viv| v 065
UCC2/3046 | 1 Adjustable TSSOP-8 | 211055 | 12 | 200 16 2 |v|v PP v | 165
TPS3779/80 2‘ Adi. SON-6, S0T-23-6| 151065 | 1.8 1 v | PP/OD D'ﬁere[;‘;t'if)yjsteres's v | 050
TPS3805 | 2 | AG/33 SC705 | 13060 | 3 15 v PP v 03
TPS3806 | 2 | AG/2083 SOT236 | 131060 | 3 2 v o 045

TPP = push-pull, OD = open drain.
*Suggested resale price in U.S. dollars in quantities of 1,000.
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Supervisor and Reset ICs
Selection Guide

Supervisors and Reset ICs (Continued)

h}

g % E-' :g' —s = =

£ £8s £ o8 £ g

2 = S 8 = 5 E =lgl=2|2 @

= Vp | lpp  Time g% £z = 3£ 5 |E|S|E|8 £

= Supervised Range (ty) Dely S= 5 2 2 8 B8 B 5 & & E
Device 2 Voltages Package(s) V) (@A) (ms) 52 g2 s8% & & 8 & & Comments Z | Price*
TPS3807 | 2 | 3035 SC705 | 181065 | 35 | 20 1 v o 095
S3106 | 2 | Ad/091.63 SOT236 | 041033 | 12 | 130 075 | v |v o 090
LMC953 | 2 | 33,35 S0(C-8 15106 | 800 | 0.0005 3 |[v|v o 144
S0 | 2 | Adi/0.9A.21533 SOT236 | 041033 | 12 | 130 105 v|v PP 099
S3305 | 2 18253350 50-8,MSOP-8 | 271060 | 15 | 200 16 | 271 |v|v]|v]| P 100
TPS3307 | 3| AG/L8253350 | SO-8,MSOP8 | 200060 | 15 | 200 27 v iviv v 105
S301 | 3| 3350120 S0-8,DP-8 | 40115 | 1mA 300 o1 v 0 v v PC power supplies 045
S313/4 | 3| 3350120 SO-14,DP-14 | 45t15 |1mA| 300 o1 v W v v v PC power supplies 070
TPS3860x0 | 4 \Adj. (includes negative rai) QFN 181065 | 9 Prog 0.6 025 v | v |v | PPIOD v v, 19
TPS386506 | 4 | AGi/3.0 MSOP-8 | 181065 | 75 | Prog 05 v | v o v 125
Power Fail Input
™S3103 | 2 1.2/15/2.0/33 SOT23-6 | 041033 | 12 | 130 075 v | v 0 | v 0.90
L) 3.0/33/5.0 $0-8,MSOP-8 | 201060 | 30 | 200 165 | 21 |v]|v P 080
™SI07 | 2 25/3.0/3.3/5.0 50-8,MS0P-8 | 201060 | 20 | 200 2 (viviv P v 075
TPS3306 | 2 | 151820253350 | SO-8MSOP8 | 271060 | 15 | 100 08 | 27 v 0 v v 105
3704 | 2 232,3.08,36 VSSOP-10 | 101055 | 28 | 28,200 2 |viv| |PPOD|v 077
3710 | 2| 232,308,463 VssOP10 | 101055 | 28 | 2s200 | 00020 v| || v 110
Battery Backup Switchover Supply Supervisors
PS3600 | 1 20253350 | TSSOP-14 | 16055 | 20 | 100 08 | 23 v |v P v v 215
TPS3606-33 | 1 33 | MSOP-10 | 16%55 | 20 | 100 08 2 (vlv P v 145
TPS3613-01 | 1 Adjustable | MSOP-10 | 16%55 | 20 | 100 17 |v|v|v]| v 150
S3617/8 | 1 455 ‘ MSOP-8 | 161055 | 15 | 100 08 2 v P v TPos17 naudes betery| | 133
TPS3619/20 | 1 3.3/5.0 ‘ MSOP-8 | 16155 | 15 | 100 2 |v|v Pov TPSTS ndudes batery| 1149

'PP = push-pull, 0D = open drain.
*Suggested resale price in U.S. dollars in quantities of 1,000.

Sequencers
Selection Guide
Sequencers
Number of Vop Inp Time

Number of Supervised Sequenced Range (typ) Delay
Device Supervisors Voltages Outputs Package(s) (V) (wA) (ms) Comments Price*
LM3880 — — 3 S0T23-6 2.7105.5 25 Fixed 0.50
LM3881 — — 3 MSOP-8 2.7t105.5 80 Prog 0.50
TPS386000 4 Prog. by resistors — QFN-20 1.8106.5 1 Prog 0.95
UCD9090A " Prog. by software GUI 10 QFN-48 31036 50 mA Prog With NV logging 3.96
UCD90120A 13 Prog. by software GUI 12 QFN-64 31036 50 mA Prog 4.95
UCD90124A 13 Prog. by software GUI 12 (QFN-64 31036 50 mA Prog With fan control 6.45
UCD90160A 16 Prog. by software GUI — QFN-64 31036 50 mA Prog with NV logging 6.20
UCD90910 10 Prog. by software GUI 10 QFN-64 331012 50 mA Prog With fan control 5.90
UCD90240 2 Prog. by software. GUI 2 BGAS7 | 31500363 | 314mA Prog Wgﬂdb?gg?gﬁlﬁgg's”g 1000
UCD90320 » Prog. by software GUI 2 BGA-169 31510363 | 314mA Prog Wgﬂdb?gg‘;gﬁlﬁggis"g 1330

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power Interface and Protection

Power Over Ethernet (PoE) Solutions

Power Sourcing Type

TPS23880
8-Ch Ext-FET, Semi-
Auto Mode, SRAM

|

TPS2388 :
|

Type 4 :
|

|

|

|

| |
1 1
: 8-Ch Ext-FET, :
| Semi-Auto Mode |
| |
| |
| |
| |
| |

IEEE802.3bt Ready,
RAM-based Solution, Supports
Port Remapping, 3-Bit Priority

Type 2
IEEE802.3at Compliant,
Supports Port Remapping,

8-Channel

3 3-Bit Priority Shutdown Shutdown, Autoclass Detection
2 I el el el sl s 1
9 ' TPS23861 ' '
LL TPS2384/1 | 4-Ch Ext-FET I I
] o )
! B | R |
©
S Type 1 | Type 2 : :
< IEEE802.3af Compliant, I |IEEE802.3at Compliant, | |
4 Power Channels, I External FET, Auto-Mode | |
Only Integrated-FET Solution : | |
Type 1 Type 1/2 Type 3/4

Power Sourcing Types

Power Delivery Type

TPS23753A
Flyback w/Aux

—

VFO-Mode Flyback w/Aux,
Deep-Sleep Mode (2 Ver)

PD + PWM

TPS23754
High-Efficiency Flyback
w/Aux

TPS2373-3
0.3-Q Switch, 1.8 A,
Adv. Startup, Auto MPS

IEEE802.3bt Ready

TPS2373-4
0.1-Q Switch, 2.2 A,
Adv. Startup & MPS

IEEE802.3bt Ready

o
>
)
o
c
2
=
[
A
o
9]
2
=

2
c
o
a
o

IEEE802.3at Compliant

TPS2372-3
0.3-Q Switch, 1.8 A,

TPS2372-4
0.1-Q Switch, 2.2 A,
Autoclass, Adv. MPS

IEEE802.3bt Ready

TPS2376-H
0.58-Q Switch,
25 m

TPS2378
0.42-Q Switch,
850 mA, Aux Input

|IEEE802.3at Compliant

Autoclass, Auto MPS

IEEE802.3bt Ready
Type 1 Type 1/2 Type 1/2/3 Type 1/2/3/4
Power Delivered Type

Special Note: Ethernet Alliance Logo Program

Ethernet Alliance (EA) started a certification program in 2017 which tests for compliance to IEEE802.3 PoE standards. Systems
with successful test results are granted use of the EA Logo. The following designs have passed these certification tests. For
more information, please refer to https://ethernetalliance.org/poecert/

PoE EVM/Reference Designs with EA Logos Granted

EVM/Ref Design Number Description Device PD/PSE Class EA Logo
PMP9175 Class 3, 5-V/2.3-A isolated flyback, 90% efficient, featuring TPS23753A TPS23753A PD 3 3
EA Certified

&

PMP11254 Class 4, 12-V/2.1-A isolated non-synchronous flyback, featuring TPS23751 TPS23751 PD 4
EA Certified
TPS23754EVM-383 Class 4, 12-V/2.1-A, active-clamp forward EVM TPS23754 PD 4 m
EA l’ZerliﬁedW
TIDA-01411 Type 2, 6-kV lightning surge rated design, featuring TPS23861 TPS23861 PSE 4 E\Q

EA Certified
™
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Power Interface and Protection
Power Over Ethernet (PoE) Solutions

PoE Premiere Reference Designs

Reference Design/EVM Number Description Device PD/PSE Class | For more reference
Power Sourceing Equipment (PSE) designs, see Tools &
TIDA-00465 \ Single-port Class 4 PSE TPS23861 | PSE 4 \ Software at:
TIDA-01411 ‘ Class 4 PSE with 6-kV lightning surge protection TPS23861 | PSE 4 ‘ www.ti.com/ poe
TPS23861EVM-612 ‘ IEEE802.3at PSE evaluation module TPS23861 | PSE 4 ‘
TPS2388EVM-612 \ |IEEE802.3at PSE evaluation module TPS2388 PSE 4 \
Input Voltage Efficiency
Reference Design/EVM Number Description Device PD/PSE = Class V) Output (%)
Power Delivery Equipment (PD)
PMP8803 Class 3 Low-cost flyback converter TPS23753A PD 3 36 to 57 12Vat1A 90
PMP9175 Class 3 High-efficiency converter TPS23753A PD 3 36 to 57 5Vat2.3A 90
PMP11254 Class 4 Flyback converter TPS23751 PD 4 4251057 | 12Vat2.125A 91
TIDA-00617 Class 4 High-efficiency flyback converter TPS23751 PD 4 2161057 5Vat5A 92
TIDA-01463 g(l)e\lzzrﬁ PoE lighting driver with autoclass and ultra-low standby 1PS2372-4 PD 6 4951057 | 40Vat115A .
TPS2372-4EVM-006 IEEE802.3bt PD with autoclass evaluation module (PD only) TPS2372-4 PD 8 36 to 57 — —
TPS2373-4EVM-758 IEEE802.3bt PD with advanced start-up, ACF DC/DC TPS2373-4 PD 8 36 to 57 5Vat14A 91
TIDA-00741 Non-standard, UPOE 51W flyback converter TPS2378 PD Stglr?cri]a;rd 42.410 57 12Vat3.8A 92
PoE Power Sourcing Equipment (PSE) Controllers
Abs  Operating PoE
Port  Max Temp  Standards Modes of Power
Device Applications Count  Viy (V) (°C)  Supported Operation | Interface  Disconnect Measurements FET Package = Price*
Quad IEEE 802.3af PoE PSE controller B Auto, Semi-Auto, 2 Current, voltage, capacitance and e
TPS2384 with ntegrated FETs 4 80 | -40to125 | 802.3af Mantal [C | BothACand DC temperature Internal | 64-pin LQFP | 4.75
TPS23861 | Quad IEEE 802.3at PoE PSE controller | 4 70 | -40t0125 802.3at Autonomous, Auto, Opt%onal DC Current, voltage and temperature | External |28-pin TSSOP|  1.75
Semi-Auto, Manual | IC
TPS2388 | Octal IEEE 802.3at PoE PSE controller | 8 70 | -40t0125 | 802.3at |Semi-Auto,Manual | I°C DC Current, voltage and temperature | External | 56-pin VAFN |  3.50
TPS23880 Octal IEEE 802.30t:ready PoE PSE 8 70 | 4010125 | 802.3ht Auto, Semi-Auto, rc DC Current, voltage and temperature | External | 56-PinVQFN |  TBA
controller Manual
*Suggested resale price in U.S. dollars in quantities of 1,000. Preview devices are listed in bold teal.
PoE Powered Device (PD) Controllers
Power  Maximum = Abs Operating Inrush | Current Second Gate
PoE Standards = Level @ Classification ~Max Temp Current Limit | Driver for Maximum
Device Description Supported (W) | Supported Vi (V) (°C) Limiting (mA)  (mA) Efficiency Package(s) ~ Price*
PD Controllers with Integrated DC/DC Controllers
TPS23750/70 | Integrated PD with PWM controller 802.3af 13 3 100 -40t0 125 140 450 No TSSOP-20 | 1.25/1.12
TPS23751/2 PD with Green Mode/Deep Sleep Mode PWM 802.3at 25 4 100 -4010 125 140 1000 No TSSOP-20 1.10
TPS23753A PD-+controller with AUX ORing 802.3af 13 3 100 -40t0 125 140 450 No TSSOP-14 0.90
TPS23754/6  High-efficiency fiybackforward with Aux 8023t % 4 100 | 4010125 140 970 Yes ool 20 | 120125
TPS23757 PD + high-efficiency controller 802.3af 13 3 100 -4010 125 140 465 Yes TSSOP-20 1.20
Power  Maximum Abs  Operating Inrush
PoE Standards ~ Level = Classification =~ Max Temp Current Current Limit UvLO
Device Description Supported (W) Supported iy (V) (°C) Limiting (mA) (mA) V) Package(s) Price*
PD Interface Front-End Controllers
TPS2376-H 600-mA capable PD controller 802.3af 25 Nonstandard 100 | -40t085 | Programmable 625 (min) Adjustable S0IC-8 0.59
TPS2378 PD with AUX control 802.3at 25 4 100 | -40to 85 140 850 (min) 32/38.1 S0IC-8 0.65
TPS2379 PD with high power Nonstandard +25 Nonstandard 100 | -40t085 140 850 (min) 32/38.1 S0IC-8 1.00
TPS2372-3/-4 | PD with autoclass 802.3bt 51/71.3 6/8 100 | -40t0125 200/335 1850/2200 (typ) 32/38.1 VQFN-20 1.10/1.35
TPS2373-3/-4 | PD with advanced startup 802.3bt 51/71.3 6/8 100 | -40t0 125 200/335 1850/2200 (typ) 32/38.1 VQFN-20 1.25/1.50

*Suggested resale price in U.S. dollars in quantities of 1,000.

Texas Instruments

Power Management Guide 2018

New devices are listed in bold red.

73



Power Interface and Protection
USB Power and Charging Port Controllers

1 & 2 Channels, 4.5- to 5.5-V USB Switches

Rated MSOP
Current Enable Output DGN MSOP SON
Channels Amps Polarity Discharge SoIC PowerPAD™ DGK SOT-23 DRC
L Y TPS2041CDBV
0.5 H Y TPS2051CDBV
L Y TPS2061CDGN TPS2061CDBV
1 H Y TPS2065CDGN TPS2065CDBV
N TPS2065CDGN-2 TPS2065CDBV-2
! L Y TPS2068CDGN
1.5 H Y TPS2069CDGN TPS2069CDBV
N TPS2069CDGN-2
L Y TPS2000CDGN TPS2000CDGK
2 H Y TPS2001CDGN TPS2001DDGK TPS2001DDBV
0.5 H Y TPS2052CDGN
L Y TPS2062CD TPS2062CDGN
N TPS2062CDRB-2
! " Y TPS2066CD TPS2066CDGN
5 N TPS2066CDGN-2
L Y TPS2060CDGN
15 H Y TPS2064CDGN
N TPS2064CDGN-2
5 L Y TPS2002CDRC
H Y TPS2003CDRC
Value devices are listed in bold red.
Fixed ||_| MIT
Single Channel, 2.7- to 5.5-V USB Switches
Rated MSOP
Current Enable Output SOIC DGN SOT-23
Amps Polarity Discharge D PowerPAD™ DBV P
0.1 L N TPS2049D
0 L N TPS2020D, TPS2020IDRO1
H N TPS2030D, TPS2030DRQ1 TPS2030P
L N TPS2045AD
0.25
H N TPS2055AD
TPS2530BV, TPS2041BDBV,
ol L N TPS2041BD TPS2041BDGN TPS2041BMDBVTEP,
: TPS2041BQDBVRQ1
N TPS2051BD, TPS2051BQDRAQ1 TPS2051BDGN TPS2051BDBV
06 N TPS2021D, TPS2021DRO1 TPS2021P
N TPS2031D TPS2031P
TPS2022D, TPS2022DR01,
L N TPS2061D TPS2061DGN TPS2061DBV
1 Y TPS2065DGN-1
H
N " TPS0sZORD TPS2065DGNRQY TPS206508Y
s L N Tpflfgfggélg’as'\fggf"’ TPS2068DGN TPS2023P
H N TPS2033D TPS2069DGN
> L N TPS2024D, TPS2024IDRO1 TPS2024P
H N TPS2034D TPS2034P

Most Tl USB switches are recognized by UL under UL2367. Please consult datasheet for latest status.
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Fixed ILIMIT Fixed ILIMIT
Dual Channels, 2.7- to 5.5-V USB Switches 3 & 4 Channels, 2.7- to 5.5-V USB Switches
Rated MSOP Rated
Current Enable  Output S0IC DGN SON Current Enable SoIC
Amps | Polarity Discharge D PowerPAD™ DRC V Operating = Channels Amps Polarity D16
L N TPS2046BD L TPS2047BD
0.25 0.25
H N TPS2056AD H TPS2057AD
TPS2042BD L TPS2043BD
: 3 0.5
05 L N TpS204250DRQ1 | TPS2042BDGN | TPS2042BDRB H TPS20538D
H N TPS2052BD TPS2052BDGN | TPS2052BDRB 571055 1 L TPS2063D
Y TPS2062D-1 A100. H TPS2067D
L TPS2062AD, TPS2062QDGNRQ1, L TPS2048AD
1 N TPS2062D TPS2062DGN TPS2062ADER f 0.25 H TPS2058AD
Y TPS2066DGN-1 o L TPS2044BD
H TPS2066AD, TPS2066DGN, ’ H TPS2054BD
N TPS2066D | TPS2066DGNRQ1 | 7 S20B6ADBR
15 L N TPS2060DGN TPS2060DBR ,’
’ H N TPS2064DGN TPS2064DBR ,’
Automotive Q100 devices are listed in bold teal. ) aasltVE §V Auxliary Load
, .25-V Input n Power, 100 mA’
. ) . , u
Fixed I vt with Boost Converter USB Switches ;! %
i FAULT USB FAULT Flag
i ! TPS2500
v USB Adj. Range  33-V  Enable FuanineLE SON10 / ) svuse
Operating Channels (Amps/Channel) = LDO @ Polarity = Eco-mode™  QFN20 DRC ::"; us T ¢MH‘] port 1
1 01310 1.4 No Yes TPS2500 oo T
181055 : ' H No TPS2501 |~ _ oy R
2 0.1t01.1 Yes Yes TPS2505 N v o
AN TPS2500 application diagram.
Precision Adjustable Limit Switches
lcont. Number of Active Reverse
Adj. Range v Programmable Latch Off Output Current Blocking = Rgy
Channels = (Amps/Channel) Operating = Vpgsmax Thresholds Retry Discharge Threshold (mV) = (mQ) Packages Device
01t01.0 85 SOT 23-6 TPS2551QDBVRQ1
Retry 85 SOT 23-6 TPS2552DDBV
100 SON6 2x2 mm TPS2552DRV
Latch Off 85 SOT 23-6 TPS2552DBV-1
251065 7 1 N 135 100 SON6 2x2 mm TPS2552DRV-1
0.075t0 1.5 2100 0 85 SOT 23-6 TPS2553DDBV
Retry TPS2553QDBVRQ1
100 SON6 2x2 mm TPS2553DRV
Latch Off 85 SOT 23-6 TPS2553DBV-1
ac 100 | SON622mm | TPS2553DRV-1
1 SOT 23-6 TPS25221DBV
0.2810 2.0 251055 6 1 Retry No N/A 70 SONG TPS25221DRV
TPS25200DRV
0.075t0 2.5 25106.5 20 1 Latch Off No N/A 60 WSON6 2x2 mm TPS252000DRVRQ1
0.5 to 2.5 SON10 3x3 mm TPS2555DRC
Duglell-\éié?:tt)?é)le, 451t05.5 7 2 Retry Yes N/A 73 SON10 343 mm TPS2554DRC
TPS2556DRB
051050 " SON83x3mm | ypsoreGQDRBRA1
' ’ 25106.5 7 1 Retry No N/A SON8 3x3 mm TPS2557DRB
TPS2557QDRBRQ1
121047 13 SON10 3x3 mm TPS2559DRC
SON10 3x3 mm TPS2560DRC
2 o 25106.5 7 1 Ret No N/A 45 SN0 S Tpgzssgfg:)gggm
0.25102.8 ' ’ 1y SON10 3x3 mm TPS2560ADRC
(TUned for ILIMlT = TPS2561ADRC
23:02A) SONT033mm | ypso561AQDRCRQ1

Most Tl USB switches are recognized by UL under UL2367. Please consult datasheet for latest status. Automotive Q100 devices are listed in bold teal. Value devices are listed in bold red.
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USB Charge Port Controllers (USB CPC) Features Matrix

i0S BC1.2 Power Wake, Short to
Typ. Ron lonr Max 1D(s) 1212V | Mode(s) S3 Mouse HID Port Power Varr
Device (mQ) (A) (A) Divide Mode = Supported Wake Mgmt Cable Comp  Protect IMON Package
TPS254900-Q1 45 3.1 N/A No SDP, CDP No No Linear Yes Yes QFN 20
TPS2549/49-01 47 3.1 24 Yes SDP, CDP No No Linear No Yes QFN 16
TPS2513A/4A/3A01/4A-01 N/A N/A 24 Yes DCP No No No No No S0T-23
TPS2513/14 N/A N/A 1,2 Yes DCP No No No No No S0T-23
TPS2511/-01 70 2.7 1,2 Yes DCP No No 1 Step No No MSOP 8
TPS2547 73 31 1,2 Yes SDP, CDP LS/FS Yes No No No QFN 16
TPS2546/-01 73 2.7 1,2 Yes SDP, CDP LS/FS Yes No No No QFN 16
TPS2544 73 2.7 1,2 Yes SDP, CDP LS/FS No No No No QFN 16
TPS2543/-01 73 2.7 1,2 No SDP, CDP LS Yes No No No QFN 16
TPS2540A/1A 73 2.5 1 No SDP, CDP No No No No No QFN 16
TPS2540/1 73 2.5 1 No SDP, CDP No No No No No QFN 16

Automotive Q100 devices are listed in bold teal. New devices are listed in bold red.
CDP = BC1.2 Charging downstream port, supports data and charging to 1.5 A.
DCP = BC1.2 Dedicated charging port, supports charging to 1.5 A but not data (wall charger,).
TPS2513/A = 2 Channels; TPS2514/A = 1 Channel; TPS2513A/14A support 2.7/2.7V divider mode.

All devices with switches (except TPS254900-Q1) are UL recognized or recognition is pending.
TPS254900 is AEC-Q100 Qualified.

i0S devices with up to date SW will recognize any of the charge current IDs (divider modes).
SDP = BC1.2 Standard downstream port, supports USB 2.0 (500 mA) and USB 3.0 (900 mA).

USB Charging Port Controllers

DCP/Auto
Internal Divide Divide Divide S3
Power BC1.2 Mode 1 Mode 2 Mode3  Mouse HID Load uL

Device Switch CDP  SDP  Mode 2.0/2.7V 27120V 1212V | 27/27V Wake Detect Listed Package(s)

TPS2513A/3A0100/4A No No No Yes Yes Yes Yes Yes No No No SOT-23

TPS2513/14 No No No Yes Yes Yes Yes No No No No S0T-23

TPS2511/Q100 Yes No No Yes Yes Yes Yes No No 50% of It Yes MSOP 8

TPS2546 Yes Yes Yes Yes Yes Yes Yes No LS/FS 50 mA Yes QFN 16

TPS2544 Yes Yes Yes Yes Yes Yes Yes No LS/FS No Yes QFN 16

TPS2543/Q100 Yes Yes Yes Yes Yes Yes No No LS 50 mA Yes QFN 16

TPS2547 Yes Yes Yes Yes Yes Yes Yes No LS/FS 50 mA Yes QFN 16
All switch devices are UL recognized. TPS2547 pin/function compatible with TPS2546 (with improved 3-A current switch and removal of
SDP = BC1.2 standard downstream port, supports USB 2.0 (500 mA) and USB 3.0 (900 mA). CDP-SDP auto switch).

CDP = BC1.2 charging downstream port, supports charging to 1.5 A.
DCP = BC1.2 dedicated charging port, a stand-alone charger with no data path (wall charger).
Divider mode 2 allows charging to 2.1 A.

Most Tl USB switches are recognized by UL under UL2367. Please consult datasheet for latest status.

USB Type C Controller with Power Switch

TPS2546 pin/function compatible to TPS2543; TPS2544 pin/function compatible to TPS2543/6.
TPS2513/A = 2 channels; TPS2514/A =1 channel; TPS2513A/14A support 2.7/2.7-V divider mode.

External
Power Path | Alternate Vsus Veonn
Device Power Role Data Role Internal Power Path Control Mode Application = Application Package
TPS25810 Source DFP Type-C 5-V 3-A Power Supply No No Yes Yes QFN 20
TPS25820 Source DFP Type-C 5-V 1.5-A Power Supply No No Yes Yes WSON 12
TPS25740B Source DFP N/A Yes No Yes No QFN 24
TPS65981 Source, Sink, DRP | DFP, UFP, DRD Type C PD 20-V 3-A Power Supply Yes Yes Yes Yes QFN 56
TPS65986 Source, Sink, DRP | DFP, UFP, DRD Type C PD 20-V 3-A Power Supply Yes Yes Yes Yes BGA 96
USB Type C Short-to-Vgygs Protection
SBU1/SBU2 or
CC1/CC220-V  D+/D-20-V | CC1/CC2 SBU1/SBU2 D+/D- Veonn Veus
Device Description Short-to-Vgys = Short-to-Vgys IECESD IECESD  IECESD  Support Protection Package
USB Type-C™ Port Protector: Short-to-Vgys 600-mA QFN-20
TPD8S300 Overvoltage and IEC ESD Protection v v v v ACHESD Support N/A (3x3 mm)
USB Type-C Port Protector: Short-to-Vgys 600-mA QFN-20
TPDES300 Overvoltage and IEC ESD Protection v v v v 2CHESD Support /A (3x3 mm)
TPD25300 fléSrBC(T:ype-C Short-to-Vgyg and IEC ESD Protector v v N/A Adjustable N/A r yl\{gsr-n?m)
L . Provides | 5-A OCP, OVP,
USB Type-C Bi-Directional Power Mux with CC and . " Qinl) QFN-38
TPS65990 SBU Short-to-Vgys Protection and Dead Battery LDO v 4 v v N/A 6‘2?081; Rggbr[is’ Ell)n(;d (4x6 mm)
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Overview of USB Charging Handshakes

TI USB charging controllers support, to varying degrees, four of
the most common USB charging schemes found in popular
handheld media and cellular devices:

e USB Battery Charging Specification BC1.2

e Chinese Telecommunications Industry Standard YD/T

YD/T 1591-2009 is a subset of the BC1.2 specification which
supports the vast majority of devices that implement USB
charging. Divider Modes 1 and 2 and 1.2-V charging schemes
support popular devices from specific manufacturers. BC1.2
lists three different port types as listed below.

1591-2009
¢ Divider Mode 1 and Divider Mode 2
e 1.2-V mode
p- out Handshaking Schemes Supported by TI USB
_Jﬂs Charging Controllers
(? Switch Node (V)
5 g . Mode D- D+
3 H BC12 200 Q 200 Q _ _ _
25 £ to D+ to D-
€§ :: 8 Divider 1 2.7V 2.0V 2.7 = 2.0
= Divider 2 2.0V 2.7V 2.0 — 2.7
T Divider 3 2.7V 2.7V 2.7 — 2.7
Ds OUT 1.2V 1.2V 1.2V — 1.2 —

USB charging controller handshake interface.

DCP BC1.2 and YD/T 1591-2009

Both standards define that the D+ and D- data lines should be
shorted together at the host with a maximum series impedance
of 200 Q as shown here in the table and figure.

DCP Divider Charging Scheme

DCP 1.2-V Charging Scheme

1.2-V charging scheme is used by some handheld devices

to enable fast charging at 2.0 A. Certain devices (as shown)
support this scheme in the DCP-Auto mode before the device
enters BC1.2 shorted mode. To simulate this charging scheme,

D+/D- lines are shorted and pulled up to 1.2 V for a fixed dura-
tion; then the device moves to DCP shorted mode as defined in
BC1.2 specification.

Some charging controllers support Divider Modes 1 and 2. The
DCP interface configurations for Divider 1 and Divider 2 are
shown in the table and figure. Divider 1 charging applies 2.0 V
and 2.7 V to D+ and D- data lines, respectively. This is reversed
in Divider Mode 2. Divide Mode 3 applies 2.7 V to D+ and D-
and supports 2.4-A charging.

Most Tl USB switches are recognized by UL under UL2367. Please consult datasheet for latest status.
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Current Sense Amplifiers

3
S
Common- . I
Mode Ran Quiescent v £
— Input Offset CMRR Current —° s
(min) (max) Gain Qutput  (+/-)(max) (min) (+/-)(typ) (min) (max) S
Device Description (V/V) Type (nv) (dB) (mA) Package(s) =  Price*
High-side measurement, bi-directional current power 2
INA226 monitor with I2C interface 0 36 1 IC 10 126 0.33 2.7 | 55 | MSOP-10 1.30
Voltage output, high/low-side measurement, bi-directional| _ UQFN-10,
INA210 | Z6ro-drift series current power monitor U326 2 oitags 55 [leSRIIRCUGORR2 ARIN20 SC70-6 U6
INA219 | Zero-drift, bi-directional current power monitor 0 26 |Programmable| 1%C 50 100 0.7 3 55 S%(%I%388 0.80
INA230 | Precision digital/current/voltage/power monitor 0 28 1 1c 50 100 330 27 | 55 QFN-16 1.15
Wide common mode range, bidirectional, high accuracy | _ 3
INA282 current power monitor 14 | 80 50 Voltage 70 120 0.6 27 | 18 S0IC-8 v | 125
LMP8640 | Precision high-voltage current sense amplifier -2 | 76 | 20,50,100 | Voltage 900 60 0.72 27 | 12 SOT-6 0.89
LMP8645 | Precision high-voltage current sense amplifier —2 | 76 |Programmable | Voltage 1000 60 0.61 27 | 12 SOT-6 0.89
LMP8646 | Precision current limiter -2 76 |Programmable | Voltage 1000 95 0.38 2.7 12 SOT-6 1.20
*Suggested resale price in U.S. dollars in quantities of 1,000.
Protection and Monitoring with I2C/PMBus™
Viy Range Enable/ Auto FET SOA
Device v) Shutdown UV OV Fault PG Latch = Retry Interface Protection Package(s)
LM25066/A 291017 1H v | v v v Prog Prog [2C, SMBus, PMBus Yes 24-pin LLP
LM250661/A 29t017 1H v | v v v Prog Prog [C, SMBus, PMBus Yes 24-pin LLP
TPS2480/1 9to0 24 1H v v Prog Prog 12 Yes 20-pin TSSOP
TPS2482/3 910 36 1H v v Prog Prog 1’c Yes 20-pin TSSOP
LM5066 1010 80 1H v v Prog Prog [c, SMBus, PMBus Yes 28-pin eTSSOP
i 10- to 80-V hotswap power monitor 2 o
LM5066i with Intel node-manager compliance 1H v v Prog Prog 1C, SMBus, PMBus Yes 28-pin eTSSOP
LM5064 -10t0-80 1H v | Vv v v Prog Prog [2C, SMBus, PMBus Yes 28-pin eTSSOP
*Suggested resale price in U.S. dollars in quantities of 1,000.
Monitoring with 2C/PMBus
V,y Range Enable/ Telemetry Data
Device V) Shutdown Fault Vin Iin Py Temp Interface Package(s)
LM25056/A 3t017 1H v v v v v [C, SMBus, PMBus 24-pin LLP
LM5056 10 to 80 1H 4 v v v v [2C, SMBus, PMBus 28-pin TSSOP

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Power Switches

Overview

Power Switches provide an electrical
connection from a voltage source to
aload. A power switch saves power
across multiple voltage rails and protects
subsystems from damage. It also
provides enhanced component protec-
tion, inrush current protection, and
minimizes printed-circuit board (PCB)
size. There are several power-switch
topologies and each addresses a differ-
ent application.

Power MUX devices are similar to
load switches and can seamlessly
switch between different input-power
sources while providing protection
features.

eFuses and hot-swap controllers
offer additional power-path protec-
tion features such as current sense
monitoring, current limiting, under- and
overvoltage protection, and thermal
shutdown. They are ideal for hot-

¢ Smart high-side switches provide

diagnostic telemetry that monitors the
output load current and detects short-
circuit and open-load events.
Low-side switches connect the load
to ground, instead of power supply to
load, and by including an integrated
flyback diode, they help to eliminate
inductive load transients by dissipating
current in a circular loop.

¢ Load switches establish the power-
switch foundation by providing safe
and reliable distribution of power.
They do power distribution, power
sequencing, inrush current control and

reduce current leakage.

Power Switches Topology

plug and transient events that could
damage a system.
Ideal diode controllers provide
protection against reverse polarity
conditions by monitoring an external
FET, which significantly reduces power
loss and blocks reverse current.

For more information, see “Basics of
Power Switches” at
www.ti.com/lit/SLVA927

Feature Load Switch
Voltage Range Oto18V
Maximum Operating Current 15A
Inrush Current Control v
Adjustable Current Limit v
Reverse Current Blocking v
Analog Current Monitoring
Digital Current Monitoring
Short-Circuit Protection
Overvoltage Protection
Reverse-Polarity Protection
Power-Good Signal v
Inductive-Load Compatibility
Load-Dump Compatibility
Thermal Shutdown v

Power Mux eFuse Hot Swap
281055V 1.62t055V 80V
1A 12A —
v v
v v v
v v v
v v
v
v v v
v v
v v
v v
v
v v v

Ideal Diode Smart High-Side Low-Side
Controller Switch Switch
+75V 0.3t040V 0to100V
— Varies 1A
v
v v
v
v
v
v
v v
v
v v
v v v
v
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Load Switches

8 3
=g g
s.le= Rise g
Vin | Vi Ry 572 _§ = Time Operating 2
(min) | (max) | Iyax @ (typ) E s 5 ‘5’; (typ) Temperature Package £
Part Number v v @ mY 25 &L Soft Start (us) Features Range (°C)  Group <=
: ion T Quick Output Discharge, Thermal Shutdown, Under Voltage _ SOT-23,
TPS22810 27 | 18 3 79 1 0.5 | Adjustable Rise Time | 115 Lock Out 40 t0 105 WSON v
TPS22901 1 36 | 05 | 83 1 0.88 Fixed Rise Time 25 | N/A —40 10 85 DSBGA
TPS22902B 1 36 | 05| 83 1 0.88 Fixed Rise Time 146 | Quick Output Discharge —-40t0 85 DSBGA
TPS22908 1 3.6 1 30 1 1 Fixed Rise Time 105 | Quick Output Discharge —40 10 85 DSBGA
TPS22915B 1.05| 55 2 38 1 0.5 Fixed Rise Time 89 | Quick Output Discharge -40 10 85 DSBGA
- o Quick Output Discharge, Reverse Current Protection, Small .
TPS22916C 10 | 55 2 60 1 0.01 Fixed Rise Time 900 package size: 0.78mm x 0.78mm 40 to 85 DSBGA
TPS22917 1.0 | 55 2 80 1 10.010| Adjustable Rise Time | 88 | Quick Output Discharge -40t0 125 | SOT-23
TPS22918 1.0 | 55 2 52 1 0.5 | Adjustable Rise Time | 135 | Quick Output Discharge -40t0 105 | SOT-23 v
TPS22925 065 3.6 3 103 1 Fixed Rise Time Quick Output Discharge, Reverse Current Protection -40 1o 105 DSBGA
f T Automatic Restart, Power Good, Reverse Current Protection,
TPS22953 0.7 | 57 5 14 1 0.01 | Adjustable Rise Time | 140 Thermal Shutdown, Under Voltage Lock Out, Ubias -40t0 105 WSON
. — Automatic Restart, Power Good, Quick Output Discharge, _
TPS22954 0.7 | 57 5 14 1 0.01 | Adjustable Rise Time | 140 Thermal Shutdown, Under Voltage Lock Out, Vbias 40 to 105 WSON
TPS22959 08| 55 15 | 44 1 1.1 Fixed Rise Time 2663 | Quick Output Discharge, Vbias —40 10 85 WSON
TPS22963C 1 5.5 3 1138 1 0.76 Fixed Rise Time 890 | Reverse Current Protection -40 10 85 DSBGA
TPS22964C 1 5.5 3 | 138 1 0.76 Fixed Rise Time 890 | Quick Output Discharge, Reverse Current Protection —40to 85 DSBGA
TPS22968 0.8 | 55 4 25 2 0.5 | Adjustable Rise Time | 65 | Quick Output Discharge, Reverse Current Protection, Vbias -40t0 105 WSON v
TPS22970 0.65| 3.6 4 47 1 1 Fixed Rise Time 985 | Quick Output Discharge, Thermal Shutdown —40to 85 DSBGA
TPS22971 0.65| 3.6 3 6.7 1 1.1 | Adjustable Rise Time | 35 | Power Good, Quick Output Discharge, Thermal Shutdown —4010 85 DSBGA
TPS22975 06 | 57 6 16 1 2.3 | Adjustable Rise Time | 140 | Quick Output Discharge, Thermal Shutdown, Vbias -40 to 105 WSON
TPS22976 06| 57| 6 | 14 | 2 0005 AdustableRiseTime | 149 | cuck OulpstDischarge,Reverse Curent Potecton. Thermel g1 105 | wsow
TPS22990 06 | 55 | 10 | 39 1 ® Adjustable Rise Time | 30.5 | Power Good, Quick Output Discharge, Vbias -40to 105 WSON
New devices are listed in bold red.
Power Muxes
IN1, IN2 Input = IN1, IN2 Input IN1 Output IN2 Output
Voltage (min) =~ Voltage (max) = Current (max) = Current (max)
Device (A) (A)
TPS2113A 2.8 55 1.25,2.0 1.25,2.0
TPS2115A 2.8 55 1.25,2.0 1.25,2.0
eFuses (Integrated FET)
3
= =
1] S
Current Current g 2
Viy Vi Limit  Limit § Operating 2
(min) (max) (min) (max) = Temperature Package 2
Device Description V) | (V) (A) (A) Features =  Range (°C)  Group 2
Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
TPS24750/1 | 18-V, 12-A, 3-mQ with IMON and PG 2.5 18 0.01 12 Good, Reverse Current Protection, Thermal Shutdown, Under Voltage | No | -40t0 125 VQFN
Lock Out
18-V, 1.6-A, 90-mQ with Adjustable +2% Fault Reporting, Overvoltage Protection, Thermal Shutdown, Under
TPS25021A1L Accurate Current Limit e g c H Voltage Lock Out e i Sie
A B A9rm() wi Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
Teszgga | 518 420 wilh tegrated Reverse 27 | 20 | 06 | 53 | Good,PowerMUXing, Reverse Current Protection, Thermal Shutdown, | Yes | 400125 | WORN | v
P oupp Under Voltage Lock Out
18-V, 5-A, 42-mQ Current Limiting Power MUX Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
TPS25942A | w/Integrated Reverse Current Protection, IMON 2.1 18 0.6 5.2 Good, Power MUXing, Reverse Current Protection, Thermal Shutdown, | Yes | -4010 125 WQFN
&PG Under Voltage Lock Out
18-V, 5-A, 42-mQ Current Limiting Power MUX Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
TPS25942L | w/integrated Reverse Current Protection, IMON 2.7 18 0.6 5.2 Good, Power MUXing, Reverse Current Protection, Thermal Shutdown, | Yes | -401t0 125 WQFN
&PG Under Voltage Lock Out
New devices are listed in bold red.
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eFuses (Integrated FET) (Continued)

Current Current
Vin Vin Limit Limit
(min) (max) (min) (max)
Device Description (V) (A) (A) Features
18-V, 5-A, 42-mQ Circuit Breaking Power MUX Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
TPS25944A | w/integrated Reverse Current Protection, IMON | 2.7 18 0.6 5.2 | Good, Power MUXing, Reverse Current Protection, Thermal Shutdown,
&PG Under Voltage Lock Out
18-V, 5-A, 42-mQ Circuit Breaking Power MUX Current Sense/Monitor, Fault Reporting, Overvoltage Protection, Power
TPS25944L | w/integrated Reverse Current Protection, IMON 2.1 18 0.6 5.2 Good, Power MUXing, Reverse Current Protection, Thermal Shutdown,
&PG Under Voltage Lock Out
TPS2595xx | 12-V eFuse With Overvoltage Protection 2.1 18 0.5 4
Adjustable Rise Time, Analog IMON Output, Current Sense/Monitor,
Fault Reporting, Low lg Shutdown, No RSENSE Required, No Reverse
TPS2660x 60-V, 2-A Industrial eFuse With Integrated 49 55 01 993 Current When Off, Output Clamp, Over Current Reporting, Over
Reverse-Input Polarity Protection ’ ' ’ Temp Reporting, Overvoltage Protection, Power MUXing, Reverse
Current Blocking, Reverse Current Protection, Thermal Shutdown,
Undervoltage Protection, dv/dT
Adjustable Rise Time, Analog IMON Output, Current Sense/Monitor,
Fault Reporting, Low lq Shutdown, No RSENSE Required, No Reverse
TPS2662x 60-V, 2-A Industrial eFuse With Integrated Input 49 57 0025 | 0870 Current When Off, Output Clamp, Over Current Reporting, Over
and Output Reverse-Input Polarity Protection ’ : ' Temp Reporting, Overvoltage Protection, Power MUXing, Reverse
Current Blocking, Reverse Current Protection, Thermal Shutdown,
Undervoltage Protection, dv/dT

UL Recognition

Ye:

»

Yes

Yes

2

©

(=]

(-

=

Operating 2

Temperature Package £

Range (°C) = Group <=
-4010 125 WQFN
-40t0 125 WQFN
-4010 125 WSON
HTSSOP,
-40t0 125 VORN
HTSSOP,
-4010 125 VOFN

Hot-Swap Selection Tree

Hot-Swap
Controllers

Vin Negative
Common rails: —48 V

PMBus/
1’Cc?

Common rails: 3.3V, 5V, 12V

V) Positive (low)

PMBus/
1’C?

PMBus/
1’c?

V) Positive (high)
Common rails: 24 V, 48 V

New devices are listed in bold red.

TPS23521 | | LM25066 TPS24710 || LM50661 LMS5060
TPS23523 TPS24770 LM5069
TPS23525 TPS24740 TPS2492/3
LM5067
Hot-Swap Controllers
Common  Vj Viy Current-Limit Operating
Rails (min) (max) Function | PMBus/ Temperature Automotive Package

Device ) Enabled I’c Features Range (°C) Grade Group
Negative V,y (Common rails: —48 V)
LM5064 -48 -80 -10 Always v 6% ILIM, -100 V (abs max), UV/OV: 2.8%, IGATE = 52 pA, SOA protection 4010125 HTSSOP
LM5067 -48 -80 -9 Always -10Vt0-80V, HS, SOA -4010 125 S0IC, VSSOP
TPS23521 48 -80 -10 Always HS, —200 V/ (abs max), UV/OV: 1.5%, IGATE = 400 pA, dual ILIM, SS disconnect -4010 125 TSSOP
TPS23523 -48 -80 -10 Always HS + 10R,-200 V (abs max), UV/OV: 1.5%, IGATE = 400 pA, dual ILIM, SS disconnect 4010125 TSSOP
TPS23525 -48 -80 -10 Always HS + 20R, -200 V (abs max), UV/OV: 1.5%, IGATE = 400 pA, dual ILIM, SS disconnect -40t0 125 TSSOP
Positive V|y (Low common rails: 3.3 V,5V, 12 V)
LM25066A 3.3,5,12 29 17 Always v |29Vto17V,HS, SOA -4010 125 WQFN
TPS24710 33,512 25 18 Startup Only 2.5V t0 18V, programmable ILIM, SOA -4010 85 VSSOP
TPS24740 3.3,5,12 25 18 Startup Only 2.5V 10 18V, HP, HS, ideal diode -4010 125 VQFN
TPS24770 3.3,5,12 25 18 Startup Only 2.5V 0 18V, HP, HS, SOA, IMON -4010 125 VQFN
Positive V|y (High common rails: 24 V, 48 V)
LM5060 24,48 55 65 Startup Only 55V1t065V, low Iy -4010 125 v VSSOP
LM50661 24,48 10 80 Always v [10Vt080V,HS, SOA -4010 125 HTSSOP
LM5069 24,48 9 80 Always 10Vt0 80V, HS, SOA -4010 125 VSSOP
TPS2492 24,48 9 80 Always 9V't0 80V, HP, HS, SOA, IMON -4010 125 TSSOP
TPS2493 24,48 9 80 Always 9V10 80V, HP, HS, SOA, IMON -4010 125 TSSOP
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Ideal Diode/ORing Controllers

Vin Vin Vabsmin Iy Operating Temperature
Device (min) (V) (max) (V) (min) (V) (typ) (mA) Range (°C) Package Group Automotive Grade
LM74700-Q1 3 65 -65 0.03 -40t0 125 S0T-23 v
LM74610-Q1 0.48 No Limit -45 0 -40t0 125 VSSOP v
LM5051 36 100 -100 0.69 -40t0 125 S0IC
LM5050-1 5 75 -0.3 0.40 -40t0 125 SOT-23-THIN v
TPS2419 0.8 16.5 -0.3 1.2 —40 10 85 SOIC, TSSOP
New devices are listed in bold red.
Smart High-Side Switches
Vee Vec | Number Rgy at25°C Operating
(min) = (max) of (typ) Temperature Automotive
Device Channels  (mQ) Features Range (°C) Grade
Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, B
TPS275100 35 40 1 80 Undervoltage Lock Out 40 t0 125
TPS1HAO08-Q1 8 40 1 8 Current Sense Output, Programmable Current Limit, Thermal Shutdown, Undervoltage Lock Out | —40 to 125 v
TPS2HB08-Q1 3 40 2 8 Current Sense Output, Programmable Current Limit, Thermal Shutdown, Undervoltage Lock Out | —40to 125 v
TPS2HB16-Q1 3 40 2 16 Current Sense Output, Programmable Current Limit, Thermal Shutdown, Undervoltage Lock Out | —40 to 125 v
TPS2HB35-Q1 3 40 2 35 Current Sense Output, Programmable Current Limit, Thermal Shutdown, Undervoltage Lock Out | —40 to 125 v
TPS2HB50-Q1 3 40 2 50 Current Sense Output, Programmable Current Limit, Thermal Shutdown, Undervoltage Lock Out | -40to 125 v
. Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, B
TPS1H100-Q1 35 40 1 80 Undervoltage Lock Out 40 t0 125 v
N Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, _
TPS2H160-Q1 34 40 2 160 Undervoltage Lockout 40 to 125 v
-~ Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, _
TPS4H160-Q1 34 40 4 160 Undervoltage Lockout 40 t0 125
TPS1H200-Q1 3.4 40 1 200 Digital Output, Programmable Current Limit, Thermal Shutdown —4010 125
. Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, _
TPS2H000-Q1 34 40 2 1000 Undervoltage Lockout 40 t0 125
N Current Sense Output, Digital Output, Programmable Current Limit, Thermal Shutdown, B
TPS4H000-Q1 34 40 4 1000 Undervoltage Lockout 40 to 125 v
TPS1H000-Q1 34 40 1 1000 Digital Output, Programmable Current Limit, Thermal Shutdown —401t0 125 v
New devices are listed in bold red.
Low-Side Switches
Switching
Drivers Per Voltage Peak Output Current Output Voltage lout/ch Automotive
Device Package (max) (V) (mA) (max) (V) (max) (mA) Package(s) Grade
TPL7407LA 7 30 500 32 600 TSSOP
ULN2003A 7 50 500 50 500 PDIP, SOIC, TSSOP
ULN2803A 8 50 500 50 500 S0IC
ULQ2003A-Q1 7 50 500 50 500 S0IC, TSSOP v
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DDR Memory Power Solutions

Application and Selection Guide

TI DDR Power Application

SODIMM 1
ODT Circuit

VDDQ

J'sw1

Data/Strobes

L

|R2

JllssQ

=== = = =

S |

7

2 Clock Pairs

i

VA
7

Register/
PLL

Address/Command
and Control Lines
/

Memory
Controller

SODIMM 2

OQT_Cl_rc_uut

. VooQ |

| Swi
DDR2 Data/S:crobes : % :

/ T

I

R

I

2 Clock Pairs

(SSTL_18 1/0)

Address/Command
and Control Lines
/

7

| VDD (SPD)

VDD (Vop, VbpQ, VDDL)

Tl Voltage Controller (TPS51116)

DDR Memory Power Solutions

VsS (Vop, VssQ, VssL, Vss(sPp))

Battery
(Adapter)

4.5t0 28 V (DC)

TPS51116/59116, TPS51216/716/916

Dual Controller

TPS51020 451028 Up to 15 VITVDDQ,VREF | 1,2 | |

3t0 28"

Up to 25 A for VDDQ, 3 (2-AVTT for
TPS51216/916)

VTT, vDDQ, VREF

Vm lour
Device (A) Provides DDR Type
PTHO03010/50/60W 2.9510 3.65 6/10/15 1,2,3
PTHO05010/50/60W 451055 6/10/15 VTT 1,2,3
PTH12010/50/60L 10.81t013.2 6/10/12 1,2,3
_
TPS40042 2.25t05.5 Upto15 1,2,3,4,LV3,LP3
TPS40057 81040 Upto 20 VIT 1,2,3
TPS53647 451017 Up to 240 VDDQ 1,2,3,4,LV3,LP3
TPS40425/8 451020 Up to 40 vVDDQ 1,2,3,4,LV3,LP3

Controller + LDO

1,2,3,4,1V3,LP3

Automotive
Grade

Termination Voltage (Source and Sink) LDOs

TPS51100 1.2t0 3.62 Upto3 VTT, VREF 1,2,3,4,LV3,LP3
TPS51200 1.1t035° Upto3 VTT, VREF 1,2,3,4,LV3,LP3
TPS51206 VIT+0.4Vt0 3.5V Upto2 VTT, VREF 1,2,3,4,LV3,LP3
LP2995 221055 15 VTT, VREF 1

LP2996 181055 1.5 VTT, VREF 1,2
LP2996A 1.51t05.5 1.5 VTT, VREF 1,2,3
LP2997 181055 0 5 VTT, VREF 1,2
LP2998 1.35t0 5.5 VTT, VREF 1,2,3
TPS54372/672 3t06 1,2,3
TPS53317/A 3t06 6 VTT 1,2,3,4,LV3,LP3, LP4
TPS54972 3to4 9 VTT 1,2,3
TPS51362/7 30 22! 10/12 VDDQ 1,2,3,LV3,LP3
TPS560200 451017 0.5 VPP 4
TPS54116-Q1 295106 41 VTT, VDDQ, VREF 1,2,3,LV3,LP4

"Needs 4.5- to 5.5-V bias.
2Needs 4.75- to 5.25-V bias.
SNeeds 2.4- to 3.5-V bias.
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Voltage References

Overview and Selection Guide

Voltage References long-term stability. Series and shunt

references support a wide variety of
applications, including high-precision
references for data converters with up to
20-bit precision accuracy and

low-noise references for sensor condi-
tioning. Voltage references are also
commonly used as voltage monitors,
current limiters, and programmable
current sources.

TI's broad voltage-reference portfolio
offers performance features such as
low-temperature coefficients, precise
initial accuracy, low noise, and excellent

Voltage References

Output Voltage Initial Accuracy  Temp Drift Iy Automotive

Device V) Adjustable (%) (ppm/°C)  (typ) (HA) Package Grade Price*
ATL431/2 B/A 2.5 Upto 36V 0.5/1 92 20 350T-23 0.16
REF1112 1.25 - 0.2 50 1.2 350T-23 0.85
TL431/2 B/A/Std 2.5 Upto 36V 05/1/2 92 400 350T-23, 5S0T-23, 8S0IC, 8PDIP, 8SOP v 0.06
TLV431 B/A/Std 1.24 Upto6V 0.5/1/15 138 55 350T-23, 5S0T-23, 350T-89, 370-92 4 0.15
TLVH431/2 B/A/Std 1.24 Upto 18V 05/1/15 138 60 6SC-70, 350T-23, 5S0T-23, 3507T-89, 370-92 v 0.18
LM4040/1 A/B/G/D | 1.225,2.048,2.5,3.0,4.096, 5.0,8.192,10.0 | Upto 10V 0.1/0.2/05/1 100 60 SC-70, 350T-23, 370-92 v 0.31
LM4050/1 A/B/C 1.225,2.048,2.5,4.096, 5.0,8.192 10.0 Upto 10V 0.1/0.2/0.5 50 60 350T-23 v 0.75

SeriesVpee . |
REF50xx High/A 2.048,2.5,3.0,4.09, 4.5,5.0,10.0 — 0.05/1 3/8 800 8S0IC, 8VSSOP 4 1.35
REF34xx 2.5,3.0,3.3,4.096,5.0 — 0.05 6 72 6S0T-23 v 1.25
REF33xx 1.25,1.8,2.048,2.5,3.0,3.3 — 0.15 30 3.9 35C-70, 3S0T-23, uQFN-8 0.68
REF20xx 2.5/1.25,3/1.5, 3.3/1.65, 4.096/2.048 - 0.05 8 360 580T-23 1.40
REF30xx 1.25,2.048,2.5, 3.0, 3.3,4.096 — 0.2 75 42 350T-23 0.48
REF31xx 1.25,2.048,2.5, 3.0, 3.3,4.09 — 0.2 20 100 350T-23 v 0.9
LM4120 A/Std 1.8,2.048,2.5,3.0,3.3,4.096, 5 — 02/05 50 160 580T-23 0.70
LM4128 A/B/C/D 1.8,2.048, 2.5, 3.0, 3.3, 4.096 — 0.1/0.2/0.5/1 75 60 5S0T-23 4 0.68
LM4132 A/B/C/D 1.8,2.048, 2.5, 3.0, 3.3, 4.096 = 0.05/0.1/0.2/0.4 20 60 5S0T-23 v 0.85

*Suggested resale price in U.S. dollars in quantities of 1,000.
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Fundamentals of Power Supply Design

Topics include:

e \/oltage regulation

¢ Power supply components

* Switching power topologies

e Control algorithms

e Feedback loop compensation
¢ Magnetic component design

» Controlling electromagnetic noise
* Designing for higher efficiency
* Digital power control

e Power supply construction

Order your copy today: www.ti.com/powersupplybook

Solve design issues

Analog Design Journal
“How to” articles written by engineers for engineers

www.ti.com/ad]
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Power Stage Designer™

The easiest tool to create and optimize your power supply design

www.ti.com/powerstage-designer

Design Values
Minimum Input Voltage: [

Maximum input Voitage: 3 v

Output Voltage: sV

Output Current: 4 a

200 kHz

Switching Frequency:

0.7 v

Diode Voltage Drop:

Cufrent Ripphe: [N
Maximum Duty Cycle: 56 %

Discontinuous Conduction Mode
Boundary Mode

& Continuous Conduction Mode
Transition Mode

Caloulated Values at input Voltage: 80V
211 Swtch.roq: 20000 Kbz apet Power: aow L ot

2508 Perioa: S0ps  Oupstpomer 2000w impat Cumene: 2534

ooy Erei: ZI0W  Corest oo

sammn e Losser:

Recommended Values Calculated Values at Input Voltage: 8.00 v Load Current:

Turns Ratio: 201:1

Switch. Freq:

200.00 kHz  Input Power: L 6.25 4H

Inductance: 25.00 pH Peniod:

5.00 ys

Output Power:

Input Current:

Duty Cycle: 5588 % Diode Losses: Current Ripple:

2219 %
Choose Values On-Time: 279 ps

Turns Ratio: i Of-Time: 221 us

Inductance: Zero-Time: 0.00 ys

RHPZ: 11.08 kHz

Tl Worldwide Technical Support

Tl Support Tl Training

Thank you for your business. Find the answer to your support need or get From technology fundamentals to advanced implementation, we offer

in touch with our support center at on-demand and live training to help bring your next-generation designs to
www.ti.com/support life. Get started now at

China: training.ti.com
http://www.ti.com.cn/guidedsupport/cn/docs/supporthome.tsp China:

Japan: http://www.ti.com.cn/general/cn/docs/gencontent.tsp?contentld=71968
http://www.tij.co.jp/guidedsupport/jp/docs/supporthome.tsp Japan:

https://training.ti.com/jp

Technical support forums
Important Notice: The products and services of Texas Instruments

Search through millions of technical questions and answers at TI's E2E™ Incorporated and its subsidiaries described herein are sold subject to TI's
. : ! standard terms and conditions of sale. Customers are advised to obtain the
Community (engineer-to-engineer) at most current and complete information about Tl products and services before

e2e.ti.com placing orders. Tl assumes no liability for applications assistance, customer’s
o applications or product designs, software performance, or infringement of
China: patents. The publication of information regarding any other company’s products

or services does not constitute TI's approval, warranty or endorsement thereof.

http://www.deyisupport.com/
Japan: B011617
http://e2e.ti.com/group/jp/

Trademarks: The platform bar, Auto-Track, C2000, D-CAP, D-CAP+, D-CAP2, D-CAP3, DCS-Control, DualCool, E2E, EasyScale, Eco-mode, HotRod, iHVM, Impedance Track, MicroSiP,
MSP430, my.Tl, NexFET, POLA, PowerPAD, PowerStack, Power Stage Designer, Predictive Gate Drive, SafeTl, SDQ, SWIFT, TurboTrans and ULQ are trademarks and SIMPLE SWITCHER and
WEBENCH are registered trademarks of Texas Instruments. ARM7 and Cortex are trademarks and ARM is a registered trademark of ARM Limited. E Ink and Vizplex are registered trademarks
of E Ink Corporation. PMBus is a trademark of SMIF, Inc. USB Type-C is a trademark of the USB Implementers Forum. All other trademarks are the property of their respective owners.

© 2018 Texas Instruments Incorporated I TEXAS
Printed in U.S.A. by (Printer, City, State) INSTRUMENTS SLVT145R



IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
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