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Typical Size
6,60 mm X 2,20 mm
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PWP PACKAGE
(TOP VIEW)
AGND I 10 20 [T RT
VSENSE 12 19 [T FSEL
NC CI]3 r———1 18 [T SS/ENA
PWRGD CI{4 | | 17 13 vBIAS
BOOT 15 | 16 13 viN
PH 6 | 15 [CI3 VIN
prC]7 | _! 14 T VIN
PH 1] 8 — T 7 7 13 1 PGND
PH 19 12 [T PGND
PH 1 10 11 T3 PGND
NC — No internal connection
LR iy
Ty OUTPUT PACKAGED DEVICES Ty OUTPUT PACKAGED DEVICES
VOLTAGE PLASTIC HTSSOP (PWP)T VOLTAGE PLASTIC HTSSOP (PWP)T
09V TPS54311PWP 1.8V TPS54314PWP
—40C~125C 1.2V TPS54312PWP —40C~125C 25V TPS54315PWP
15V TPS54313PWP 3.3V TPS54316PWP
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Input voltage range, V |1 VIN, SS/ENA, FSEL ...ttt b e sne e nn e e -03V~7V
L O U PRSP S PRSP -0.3V~6V
VSENSE ...ttt e et n e e n e r s -0.3V~4V
BOOT e e et r et r e nn e et -0.3V~17V
Output voltage range, V O : VBIAS, PWRGD ........oo ettt ettt e ee -0.3V~7V

Source current, | O :

Sink current, Ig :

SS/ENA, PWRGD ...ttt sttt sttt et et e e e teeaeeseeneeeesaeateemeeneeneesesaeeeenneeneeneeneeees 10 mA
Voltage differential : AGIND 10 PGIND ...ttt ettt ettt st e e s e st e ean e s e e sae e senesaeesanenanene +0.3V
Continuous power dissipation See Power Dissipation Rating Table
Operating virtual junction teMPErature FANGE, T .. oerereieeeeeeiereree st et eeerees e seesseereeseeneeseeseesaeeseeneeneessessesseeneeneeneessesaeanean -40C~125C
STOrAgE tEMPETAIUIE, TGHG «:-vsrerrrsresesseeseeseessesses et et ee st 88888888 —-65C~150C
Lead temperature 1,6 mm (1/16 inch) from case fOr 10 SECONAS .......ueiiiieiiiiee i e e e e eee e e e s nee e e e s snneeeeeeneeeeean 300°C

T RAERICEBRINBLEDI ML ZXEMAD E. TNA RREKABIRINZZEPHNET, INSEIPLIAERETITHY . ThEDEMEH DV IEH
BEEREEBADERGTOTNAZIDTI 77 a v BfFREThEE A, HHRAEROEGTICREBETINAIEE5TE. TNA XDEBEICHETD
ZENHBNET,
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PACKAGE THERMAL IMPEDANCE Ta=25C Ta=70C TaA=85C
JUNCTION-TO-AMBIENT POWER RATING POWER RATING POWER RATING
20-Pin PWP with solder 26.0 mW/C 3.85 W8 2.12W 1.54 W
20-Pin PWP without solder 57.5 mW/C 1.73W 0.96 W 0.69 W
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Ny =IO &) EFERBERIE. TT7ZHI-T Y —T7 (XEESSLMA002) 2 SHREVE T,

§ RAESNHEBIAEHRECHERIN3»HLhELA,
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electrical characteristics, Ty = —40°C to 125°C, V| =3V to 6 V (unless otherwise noted)

See Notes 1 and 3

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY VOLTAGE, VIN
Input voltage range at VIN 3.0 6.0 \%
Fs= 359 kHz, FSEL <0.8V, RT open, 6.2 96 mA
Phase pin open
IQ Quiescent current Fs = SSQ kHz, FSEL <2.5V, RT open, 8.4 128 mA
Phase pin open
Shutdown, SS/ENA =0V 1 1.4 mA
UNDER VOLTAGE LOCK OUT
VT (start) Start threshold voltage at UVLO 2.95 3.0 \
VT (stop) Stop threshold voltage at UVLO 2.70 2.80 \
Vhys Hysteresis voltage at UVLO 0.14 0.16 \
tf, tr Rising and falling edge deglitch at UVLO See Note 1 2.5 us
BIAS VOLTAGE
Output voltage at VBIAS IVBIAS =0 2.70 2.80 2.90 \
Output current at VBIAS See Note 2 100 A
OUTPUT VOLTAGE
Tj=25°C, VIN=5.0V 0.9 \
TPS54311
3<VIN<6V, 0<I <3A, -40<Tj3<125 -2.5% 2.5%
Tj=25°C, VIN=5.0V 1.2 Vv
TPS54312
3<VIN<6V, 0<IL<3A -40<Tj<125 -2.5% 2.5%
Tj=25°C, VIN =5.0V 1.5 \
TPS54313
Vo Output voltage 3<VIN<6V, 0<IL<3A -40<Tj<125 -2.5% 2.5%
Tj=25°C, VIN=5.0V 1.8 \
TPS54314
3<VIN<6V, 0<IL<3A -40<Tj<125 —-3% 3%
Tj=25°C, VIN =5.0V 25 \
TPS54315
3<VIN<6V, 0<IL<3A -40<Tj<125 —-3% 3%
Tj=25°C, VIN =5.0V 3.3 \
TPS54316
3<VIN<6V, 0<IL<3A -40<Tj<125 —3% 3%
REGULATION
Line regulation IL=1.5A, 350=<fs<550kHz, Tj=85°C, 0.21 W
See Note 1, 3
= <fs< = °|
Load regulation IL=0to 3A, 350 <fs<550kHz, Tj=85°C, 021 WIA

NOTES: 1. SX&HRAE
2. BRGERATOA
3. BI1OOEETT X b
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electrical characteristics, Ty = -40°C to 125°C, V| = 3V to 6 V (unless otherwise noted)(continued)

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNIT
OSCILLATOR
. SYNC <=0.8V, RT open 280 350 420
Internally set-free running frequency kHz
SYNC > = 2.5V, RT open 440 550 660
RT =180 kQ (1% resistor to AGND) 252 280 308
Externally set-free running frequency range RT =100 kQ (1% resistor to AGND) 460 500 540 kHz
RT = 68 kQ (1% resistor to AGND) 663 700 762
High level threshold at FSEL 2.5 \
Low level threshold at FSEL 0.8 \
Ramp valley See Note 1 0.75 \
Ramp amplitude (peak to peak) See Note 1 1 \%
Minimum controllable on time See Note 1 200 ns
Maximum duty cycle See Note 1 90%
ERROR AMPLIFIER
Error amplifier open loop voltage gain See Note 1 26 dB
Error amplifier unity gain bandwidth See Note 1 5 MHz
Error amplifier common mode input voltage range Powered by internal LDO, See Note 1 Vbias \
PWM COMPARATOR
PU coparatorpropagaton delay me. PWM COMPRIZOT | 10 my overcve, See Note 1 7 s | ns
SLOW START / ENABLE
Enable threshold voltage at SS/ENA 0.95 1.20 1.40 \%
Enable hysteresis voltage at SS/ENA See Note 1 0.03 \%
Falling edge deglitch at SS/ENA See Note 1 2.5 us
Internal slow-start time 2.6 3.35 4.1 ms
Charge current at SS/ENA SS/ENA = 0V 3 5 8 HA
Discharge current at SS/ENA SS/IENA=13V, VIN=15V 15 2.3 4.0 mA
POWER GOOD
Power good threshold voltage VSENSE falling 90 %Vout
Power good hysteresis voltage See Note 1 3 %Vout
Power good falling edge deglitch See Note 1 35 us
Output saturation voltage at PWRGD Isink = 2.5 mA 0.18 0.30 \
Leakage current, PWRGD VIN=55V 1 HA
CURRENT LIMIT
Current limit VIN =3V (see Note 1) 4.0 6.5 A
VIN = 6 V (see Note 1) 4.5 7.5
Current limit leading edge blanking time 100 ns
Current limit total response time 200 ns
THERMAL SHUTDOWN
Thermal shutdown trip point See Note 1 135 150 165 °C
Thermal shutdown hysteresis See Note 1 10 °C
OUTPUT POWER MOSFETS
Small signal drain-source on power MOSFET switches I0=3A,VIN=6.0V See Note 4 59 88 mo
RDS-ON 10 =3A,VIN=3.0V See Note 4 85 136

NOTES: 3. EHODEFERTT X b

4. BEDENIMOSFETTH Y. A—H A FDIETX S, NAH A FDIIEEHREE
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28— Ty FICBET 22008 R0 H D 9, 9. SS/ENA
oy =2 oz s— -7y FTRNSEESEC £9,
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101(;;{ Q) x 500 kHz 3
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TRIZFBBCEROMASDLE LT L T,

SWITCHING FREQUENCY SYNC PIN RT PIN

350 kHz, internally set Float or AGND Float

550 kHz, internally set 225V Float
Externally set 280 kHz to 700 kHz Float R =180k to 68 k
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mﬁmf R OFGET v T, L — TONEHIEE TS

DI SRE SN THET, ZhZk->T, 2—¥—DH))
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3
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4, ZOWFNE. BREIRD VS — 2 REHET B A 2L T
IfibhEd,

7 v K24 LFIEHEMOSFET R Z 1 /X

HEISPED LT F 24 Atilf#E, MOSFETF 7 4 /3D & —
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B R EIRI L 5,

BERE

BIREPRIE A 2L T2 m &N, /"4 A FMOSFET% i
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Y oad =)L REEIZEL C200nsPIPZA 7 LE§, 5 LA
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TPS54311PWP Active Production HTSSOP (PWP) | 20 70 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54311
TPS54311PWP.A Active Production HTSSOP (PWP) | 20 70 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54311
TPS54312PWPR Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54312

TPS54312PWPR.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54312
TPS54312PWPRG4 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54312
TPS54313PWPR Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54313
TPS54313PWPR.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54313
TPS54313PWPR1G4 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54313
TPS54313PWPR1G4.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54313
TPS54314PWPR Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54314
TPS54314PWPR.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54314
TPS54314PWPRG4 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54314
TPS54315PWPR Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54315
TPS54315PWPR.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54315
TPS54315PWPR1G4 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54315
TPS54315PWPR1G4.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS54315
TPS54316PWPR Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS54316
TPS54316PWPR.A Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS54316
TPS54316PWPRG4 Active Production HTSSOP (PWP) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TPS54316

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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https://www.ti.com/product/TPS54311/part-details/TPS54311PWP
https://www.ti.com/product/TPS54312/part-details/TPS54312PWPR
https://www.ti.com/product/TPS54313/part-details/TPS54313PWPR
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https://www.ti.com/product/TPS54316/part-details/TPS54316PWPR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS54311, TPS54312, TPS54313, TPS54314, TPS54315, TPS54316 :
o Enhanced Product : TPS54311-EP, TPS54312-EP, TPS54313-EP, TPS54314-EP, TPS54315-EP, TPS54316-EP

NOTE: Qualified Version Definitions:

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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http://focus.ti.com/docs/prod/folders/print/tps54311-ep.html
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS54312PWPR HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
TPS54313PWPR HTSSOP| PWP 20 2000 330.0 16.4 6.95 | 7.1 1.6 8.0 16.0 Q1
TPS54313PWPR1G4 |HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
TPS54314PWPR HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
TPS54315PWPR HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
TPS54315PWPR1G4 |HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
TPS54316PWPR HTSSOP| PWP 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 29-Sep-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS54312PWPR HTSSOP PWP 20 2000 350.0 350.0 43.0
TPS54313PWPR HTSSOP PWP 20 2000 350.0 350.0 43.0
TPS54313PWPR1G4 HTSSOP PWP 20 2000 353.0 353.0 32.0
TPS54314PWPR HTSSOP PWP 20 2000 350.0 350.0 43.0
TPS54315PWPR HTSSOP PWP 20 2000 350.0 350.0 43.0
TPS54315PWPR1G4 HTSSOP PWP 20 2000 353.0 353.0 32.0
TPS54316PWPR HTSSOP PWP 20 2000 350.0 350.0 43.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS54311PWP PWP HTSSOP 20 70 530 10.2 3600 35
TPS54311PWP.A PWP HTSSOP 20 70 530 10.2 3600 35
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