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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
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PH 1 10 11 T3 PGND
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VOLTAGE PLASTIC HTSSOP (PWP)T VOLTAGE PLASTIC HTSSOP (PWP)T
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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
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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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e UCC3585—DC/DCaY bu—3
e PT5500% ) — X —3AF 554V - ED 12— )L
e TPS757xx — A Fawy F7o b -LE¥ 1L —&
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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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Enable
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| 18V Edge ILIM ~ VIN

I I ¥ Deglitch Thermal Comparator d VIN
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VSENSET RT FSEL
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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

Z A4 ~79"‘/7“}ﬁ‘?&5}51=(

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

BETUT

mﬁmf R OFGET v T, L — TONEHIEE TS
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T5E, HfO Yy ZEEISIZPWMa VS0 — 4 ORY —
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BHETIE, PWMI 3L — & i1 & RiiRER SV A D ZEHIZPWM
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Ehd L, u—44 FFETASRE L ZMRIC & 5 N 22 0

FrLEd, ZOR. PWMO 7 v P AOEIEME £ TRH
WHREBLET., X2 Vv IRELAREE KO L L, u—H 4 F
FETiZ+ 7 L. A %4 FFETAA Y LE$, PWMT ¥ 7
NEET VvV TORNEEEBAS L, PWNMI VISL =43 Ty
FEVEy FL, ZOMFNA S A4 FFETAX 7L, u—%4 F
FETA4+ Y LEd, ZLTa—+%4 FFETIX, ROFEIRE L 2
NPWM T ¥ T ERET 2 TH Y aftr £3,
WPEIRRETIZ, L7 v THTIAPWM S ¥ TIEO BREEL
TRE—2EBB R Fcashrt LhEvhi, g7y THIAE
WA, PWMT v Fid U £y b IR$, Bk OL 2256l e
Yy I, 4 FFETOA 7L u—+ 4 FFETOA Y DIE5 %
3 ET, A% 4 FFETIZA v &ML ES, 2oz, il
%F#b*lv VaVOREMIZETSET, T4 ZT
VSENSEIZIZIFIZE LWEEA G L AN /AT 2 —7 1 TH
Wbiﬁoﬁ%7/7&ﬁﬁﬁw%é\WMW7v%iﬂﬁwu
Ve bXh, NAH A4 FFETIRA Y LEHA, 2O Ea—
4 FFETI%. VSENSEDOEEMET L TPWM I V3L — 2 DIk
% NIRE 5 Th v Ly £, TPS54311-16i%. Hifias L
Fal—¥a VOBREMISET S E CEBMICERE Y Vo T
3
BHHBR T 5L — 2 23100nSLL EBES 5 &, PWM T v 7
W a7 v TN &AL BHIICPWMT v 74 ) £y FLZE
¥+, ZL T, "4 %4 FFETIZ+ 7L, a—4A FFETWd4+ >~ L
T, o4 v x40 3 F—2KKL., HIERERD L
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 & —
Vo VIR A R ICHIE LT A DONF ¥ 28T —
MOSFETIZ #5135 HlEw AP LE§, N4 ¥4 F-FI41
&, ©—+4 FFETO 7 — MEEMVU T A3 THY L
ho £z, a—H%A4 F-F T4, A %A FMOSFETD 7 —
FEEMNZVUTICEZETH  LERA, MU Fa—44
FOM F 5 4 733300mAD Y — 2B LY v r B Cat S h,
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F-FIANRBVIN2SBFEME S, N34 F-F 4103
BOOTY Y » @At X hTnEY, ZOT— A b5 97
[I#iZ, SMFHFOBOOTa v F ¥ # &, VINY Y EBOOTY v i
DONEBIZ2.5QD T =+ A b T v T 24 v FEHOTOET, Z
DT—F A LT 9T 24 9 FIEFIA TRREFD, SMFTFD
B R EIRI L 5,

BERE

BIREPRIE A 2L T2 m &N, /"4 A FMOSFET% i
NBAERARAL, Tha7T Yty POBERAL v ¥ 2k
FEBEL L ES, /"1 44 FMOSFETIE., EHHIEZ L »
Y oad =)L REEIZEL C200nsPIPZA 7 LE§, 5 LA
Ty Y %100ns75 7T v E Y S Bk, ETHIBROBES
ERAIEL 3, BRHROMRMIE, VINS 5 PHANG RN 5 BiRH

17 4 L2 G Eh a3 A0AITbhEd, ERgdv v
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Minimum Recommended Thermal Vias: 6 x .013 dia.

Inside Powerpad Area 4 x .018 dia. Under Device as Shown.
Additional .018 dia. Vias May Be Used if Top Side Analog
Ground Area Is Extended.
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