13 TEXAS
INSTRUMENTS

%%%Irﬁkl

TPS5410-Q1
ZHCSQS4B - SEPTEMBER 2009 - REVISED APRIL 2026

TPS5410-Q1 =M. 1A, iAo FRET SWIFT™ #ids

1 Rtk

o FFEVRERFHER

o iRV : 5.5V & 36V

o EIE 1A FESE (1.2A () R

o T 110mQ £ X MOSFET JF sz 8l Eik 95%
SRy E S

o gkt R YER] - PTTTUAMRE 1.22V , YIEREE
9 1.5%

o PERAME AT RO PR R I D A A A R

o EATF/NRPER A RSB 2 500kHZ JF AR

o BTN FEUE FU U SO 2 B A R R A e

o RGUZILTRIRG] B AR RIS R

« -40°C % 125°C K LAE45iE o

o KH/NE 8 5] SOIC £

2 NH

o WA HLIi&. DVD. LCD &Eorf#
o TR RS A IR

o VBT EES. KT LED HH

o 12V/24V A IR RS

Simplified Schematic

VIN
VIN PH
TPS5410

NC BOOT

NC

—| ENA VSENSE
GND

N

3 Ui

fEJR SWIFT™  E i/ E it ¥ e ds R A — b,

TPS5410-Q1 & i i L iiE PWM #edfedt |, Sk
TARHPH =M N 438 MOSFET. EA AT 4RI 1 5 A
FIr AR PR RE IR ZE TR S ( ATAEBR &S SR A IR A
ARG )« RIEBUE B (0T Br bE SN B IA
P 5.5V HIE3N ) « WEEBCE R E SRR (TR
TRV ) LA U AT i (T OB SR, )

A ENA SR, 5% W H 5 H G AT 2D B
18 w A, HARAE IR CLFE wy H A R R L T U RR

R ORP ARSI N FRAR BT R AR IR S e A
HE |, TPS5410-Q1 SASIRBEHEAT 1 N EHMEE

TPS5410-Q1 #4FRH % TEHR 8 5/ SOIC
2o TSRV BRI AR T H A BT PR sE B
PEREHLIE LT, AL R A YR TT R R SR

HEES
RS #H3R() HERTE
TPS5410-Q1 D(SOIC, 8) 4.9mm x 6mm

(1) AXREZER, ESH 110,
(2)  EERRT (Kox 9 ) NARWE , IS (1EH ) .

Efficiency vs Output Current

100
95
ES /
1
L 90
2]
=
[
]
E 85
w
V=20V
Vo=12V
80 f, =500 kHz |
Tp=25C
75 \ \

0 02 04 06 08 1 12 14
lg — Output Current - A

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSA23


https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS4
https://www.ti.com/lit/pdf/SLVSA23

TPS5410-Q1
ZHCSQS4B - SEPTEMBER 2009 - REVISED APRIL 2026

5.2 ESD RatiNgS...eiiiiieeiiiie e
5.3 B BUBAT R e
5.4 FHEBEIBE I oo
5.5 FIATHRFIE oo

13 TEXAS
INSTRUMENTS
www.ti.com.cn
6.4 BEFTIAERE I oo, 11
T R FFIEETE ..o 12
AR =0 S 12
7.2 BT T oo 12
7.3 BRI oo 22
T T R e 22
8 B S R I e 24
B R I A e 24
8.2 FHEU SR BB I oo 24
8.3 I B e 24
R T U 24
8.5 B I I s 24
B8 AR ettt ettt ettt 24
O B T T B AR T et 25
10 HUBR. BBERIATITIE B e 26

2 HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS5410-Q1

English Data Sheet: SLVSA23


https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS4B&partnum=TPS5410-Q1
https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com/lit/pdf/SLVSA23

13 TEXAS

INSTRUMENTS TPS5410-Q1
www.ti.com.cn ZHCSQS4B - SEPTEMBER 2009 - REVISED APRIL 2026
4 5| HAC EAThRE

o

-
(o)

BOOT | | | | PH
NC|[ |2 71 JVIN
NC| |3 6] |GND
VSENSE | |4 5] |ENA

K 4-1. D 3 , 8 5/ SOIC ( THLH )

& 41. 5| ThRe
51 _—
2R S
BOOT 1 i FET M IRzh s i 7HE A 4% . M BOOT 5IHIE] PH 511, #4:—4> 0.01 1 F {k ESR HA .
NC 2. 3 | RIEWNERHHAT R
VSENSE 4 TR A RIS R o T S0 Y U 2 R 38
ENA 5 A HEER. KT 0.5V, %ﬁ#@ﬂ:ﬁ]fﬁo mF 1.3V I ZE I IETT . ENA FLMRREEZS . %5 ITEN
RS —A 1.6MQ LR HBH A . 1 270K 1% 5] E I v BH 25 B
GND 6 Hedth
VIN 7 AHIER . S5H VIN 5% GND 5] ISEI KA = fis . I ESR MR ARSI 1134 .
PH 8 T MOSFET MM, 4 22 41 f Bats A A
5 HA%
5.1 #XT R KBEE
FE ARG IREE I ( BRAES A B ) )
B/ME BAE EfE
ML VIN® % GND 0.3 40 Y
WAL ENA % GND 0.3 7 Y
WL VSENSE % GND 0.3 3 %
it BOOT &% PH®) 0.3 6 v
i s L BOOT % GND 03 v
it LR PH % GND , ( Ruikds ) @ 0.6 40 %
i L PH Z GND ( I < 10ns ) 1.2 \Y;
EAEN PH P8 52 PR 1)
HLHLIR PH I LI 10 pA
T TAE SR -40 150
Tstg T A7 -65 150 °C

(1) JBH AR REEE” BT RSN B K ATRIR . AT IR RBUE M A RN M R alfE “ @ UUEIT&M” LUt
HATAT oAb 26 F T RS IE 84T . R H V01T 504 (BIELXHR KFUE R NEA |, 4TRSS EWIET | XA
MRATEEME . ShEERIERE | 40 s 15 A o

(2)  #E VIN 5] it daxd oK AUE [ 0] R 580 PH 5] 1 _F 1 i 88 i 46 506 5 K AE {8

(3) BOOT & PH 4t ek Hi /& 0 £ BOOT A1 PH - [il it i1 ) 55k FL I .

Copyright © 2026 Texas Instruments Incorporated FER R 1% 3

Product Folder Links: TPS5410-Q1
English Data Sheet: SLVSA23


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS4B&partnum=TPS5410-Q1
https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com/lit/pdf/SLVSA23

TPS5410-Q1

ZHCSQS4B - SEPTEMBER 2009 - REVISED APRIL 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn
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JAENRE R G , BB EE s |, S E TG . S OREF T/E , HE VIN FR{ET UVLO 151 REH
. UVLO thigds i AR g v 330mV.

6.3.5 [k 154 (BOOT )

7£ BOOT 3| J{IAT PH 51 B2 A3 #:—4 0.01 1 F ik ESR Pl gs. ILH %NS MOSFET 2 {4LHHK IR 5) fL
JEo BT X7R 80 X5R S H A R B TEAS R M IRARE , Rk s i e A,
6.3.6 %7/ /x % (VSENSE)

T T A0 FRLRHE 43 s 25 I 28 P e U SRR [E] VSENSE 5 R 52 5 e R 38 (0% Hh FELUE . EAR T RIS AT
VSENSE 5| [l f 5 i 25145 T i IR B v 1.221V,

6.3.7 AIBEAM
TPS5410-Q1 SZjiti N 3 AME AR AL A 2831t . BT TPS5410-Q1 18 ] o A 3] |, b AE s iy Figit 7 3 2%

IMERIZE | LIER O R AA R HGLRR | AT SB B A RO R e e . O S VRS L | R FE B 90 o 0
AR,

6.3.8 H/EHI#

ANEN B AR, PR TR 23R BUE € BT R P 2l . X KRG 1 RS Ve B Aot 1 s
Wi JS2 o FEL S T P58 A5 UL AR 38 P T S5 i N P TS RS LR A, AASE 8 i 48 1 D 20 08 25 7 BT 1530 2 Ak PR R 1ELE R

Feed Forward Gain = #
aMPpk-pk (1)

TPS5410-Q1 K R il 75 4 25.
6.3.9 REIEH (PWM ) 4]

Fa JE 2% 5% [ s AR Bk Tn R ) ( PWM ) 86 53k, B0, B E B A R 25 AR 2 AN R £ X 4% 6 S T L
( VSENSE 3|Jfis )t ) S1E € H ST A, DUERBGRZE L. A5 , @it PWM Ebi 2885 22 B i 5 R
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UVLO HL AN E T TAE. 4% A HE(S T S2hr UVLO BN | %8s h AT 6. 5 ENA B8 LA T
A EREKRT 1.3V, W2 Vg # i UVLO BIMER) |, TPS5410-Q1 KASNTESIRA . B , HAZ)E 351k
Z RS, fENEE RS , TPS5410-Q1 Z31F 1 4ffs P SR 3L v FE R M OV 264 b+ 28 B 244

6.4.2 ENA 7%/

{FRE S BB AE B B Ko 1.3V 24 ENA FREEKT 0.5V /M 1 1 FEER) | TPS5410-Q1 AbT-22FR & IF 2410
HEATIFSE , BIE VIN & T H UVLO BB 2l . fEIXFEN N, B ERSEDN . WE ENA BETFE5 T
BRKJEENBIE , 1 Vi =T 5 UVLO B, M8 A RCRES . BV, BB EZ 7SI 55 . EN
TR E s, TPS5410-Q1 #5141 4ff P EB 36 vH FEL S M OV 26 b+ 28 i 24

£
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7 AL

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

TPS5410-Q1 & — K A A LM M MOSFET I 1A FFIEA2E S . BLas (8 5 F TR 5 s i BLIR iR o K
MBS , SRR RN 1A MRS - &M A&, DVD. LCD fZ& s 1 HoRbE. KR
LED HJ§. S5 m. myth7E B2 A HAh 12V A1 24V 204 s TR R G000 3 B o on R R 2% . IR DU N it it
TN TPS5410 IEFAE M JC/HE . HOTFEE I T T Xfa s 8wt 8, ol L WEBENCH #fF4E
MR AT, WEBENCH A4 K H — Pk AR B Tk B2 07 7] 2% & oA 5008 2

7.2 JLRIN A

7.2.1 B

7-1 Sox 7 LM TPS5410-Q1 B IR BEE . TPS5410-Q1 GEMSLE 12V [bsFiia i s SRt mis 1A (R
AL o

U1
c2 L1
145V -36V 7 TPS5410D 0.01 uF 68 uH 12V
EZIN } . VIN 1
- 5 ENA BOOT ‘—”— r * VOUuT)
2INne PH |8 + c3 R1
c1 AT~ 47 uF 10 kQ
3|ne D1 "
4
4.7 uF 6| anp VSNS B340A (See Note A)
R2
113 kQ
I
A. C3=4H AVX TPSE476M020R0150
B 7-1. M , 14.5V — 36V & 12V
7.21.1 HHER
ARG LS S5 E AN SEL
it HE
N R 14.5V % 36V
M HL 12V
NS 300mV
i arE LR 50mV
A H R A E 1A
TAEMR 500kHz

(1) AEAMIMZAR , ZBH R E AN R e .
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7.2.1.2 IR

PN it B2 T T8 TPS5410-Q1 b #¥suff . il S b B ERIT A IS , 1A BT 58 st it i A2 A
Al A TR AE I 2018 7 it id i

ZOFRCT IR, BAUEHE LS 8. Wik Nl T LU A

o\ HL s S

o Y P

i N\ SL L I

i 1 S R I

o L LR (L

TAESR

7.2.1.2.1 FFHHHE
TPS5410-Q1 [T RAMRLE N T 1B B N 500kHZ. Toik BT AR,
7.2.1.2.2 A\ BB

TPS5410-Q1 & E—MaA LA , IF DR BARN AT E D REEMARES . KA IR
B 470F. TFEEMBFMZER X6R 50 X7TR A 0f TRLEN , KA 4 i 5 A RSO AUE
6, whrT DU MBI AR A 2 . BUE S LUK T oK E , BHREU k. izt , A7
4.7 uF WSS C1, LLASVRAEDRSF 50V AU i I 1 [ I (8 /N 1812 Ah5e R .

LA A\ S R AT L I 5 R 2 A5

AViN = * (IOUT(MAX) X ESRMAX)
Cuik * fsw )

Horb lourvaxy RBRATEHI , fow ZIFRIME | C ZMANHEAE , ESRuvax A& N\ LA A% 5K BRI HLEH .
Britz Ah , R 2k Ak RMS SO A, AR OLT , AT LLE 7 25 3 Al 545 b

L louT(MAX)

CIN ~ 2 (3)
EiZHIR  HHEASH N ANSOREEN 137TmV , RMS S0 N 0.5A. i\ EAES K& KHEER A VIN HKE
+ AVIN/2. P N ZR AR E HIEN 50V , B/NHEAEMSE 500kHz NS Hii A s N 3A , it T2
M E. BTN EEE Y EEPT. SEBRIE NSO B R R BRI AR, R EH BT W E R L S5
JRAH IR BT AR RN, SEFR AR 2 BRI

/J\AD
PEAE AR50 A AR T R S A FL JAE PR e K E AH

AN WTREFEE R E A, UHZE Y TPS5410-Q1 HERHIAL B A EM AN BIERZ 2 Si~FaE AR . HEAE
PRMEIEAE B | H A ([ JRE R e KN LR (BFESCB L ) |, IF it AT €S, DA
LU ] PAFEZ .

7.2.1.2.3 3B R BT

T R AR IR R AN T, B L1 I C3. 1T TPS5410-Q1 S N BB AME g8 | BRI AT DA S 34 PR 78 B A0
JEER USRI R .
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7.21.2.3.1 BEHKGER
dniw v S R AR B R ME T R 4

Vourt X(VIN(MAX) - VOUT)

Lyin =
Vingmax) X Kinp X lout X Fsw x 0.8 )

Kino & — IR E, R BRGSO U 5 s Y R 2 b . R 8 FURR AR T I SUBCRR B, 7R B R = A
o W {E 1) S0 R I S RV Y Y S0 R R IR B, SCBCRIR S R (G T OC LR , SUB IRV IR E T R AR TS AN IE
S E . T TPS5410-Q1 Bikit |, 0.2 2 0.3 1 Kinp ATEAAE REFIIRCR . 24 538 24 10 %0 tH - A4 Ic &
FEFIIS , AT DRSS H S0 B i, DR S0 MR AR T AL IR PR A B L, IF BLAEANE SIS AT 2Z Al T AR UG
Rk CERe

FEZB R, KA Kinp = 0.3, FFHR/NRRMEDN 66pH. BEiciH AR AT T — s (R 2 68 u H.

XF TR RSN S, EREEMERAFEBAUE RMS BIRAMA R . RMS HURSE AT DIE 7 F2 5
R E

5 1 Vour * (VIN(MAX) - VOUT)
outMAx) t 72 % Vinmax) * Cout * Fsw * 08

L(RMS)
(5)
T VA FELJER 2% HEL it T DA R 5 F2 5X 6 SRef e
I I Vour X (VIN(MAX) - VOUT)
LPK) = loutmax) *
(P (MAO 16 x ViNmax) X LouT X Fsw (6)

BT AT, RMS HUESS IR N 1.004A | WEAE LRSS N 1.147A. Frik 284 Coilcraft MSS1260-683
B, ARFRHEECH 68 uH. ZHEIKPIAIE WA BTN 2.3A , FiE RMS H KN 2.3A , Al RixtE R, 5
TPS5410-Q1 oA A A FLBEYE A 10 uH £ 100 w H.

7.2.1.2.3.2 HEHBET

B Y P 2 ) B BT R R ELR AR R AUE (. SO IR AUE (AN A RO R P ( ESR ) o ANHER IS ELUE B AN
SOMRTAUE . ESRAREE | RUUE 5 HUR AR S0 AL I — 2 1R 8 i HH S0 IR RO R /D o i P 8 ) S P (B
AEIL (AL LESCPRPR . N5 B (R i 7 PRI SE SO 5 i HE I 23 1 LC B AR 2 [ (K &R
HIF R bz it , DI, TUEBC, PR SO R BARFFAE 3kHz 2 30kHz YElEZ 7] , [AOAIX AR
ARG AN T, PTSEIUARREBAT . il BOH AR S O R AE 2690Hz & 24kHz Z[A] , JFHART
Bt AR ESR F Rl AERLRMT , AR S LC HMBFRK R AW -

2

fco = 85](\L/C
ouT 7)
L B I TR 2 P (Y R AR
Cour = 3357 % L 1><f XV
out * 'co * Vout )
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XHF PTG I 10kHz 22 XOWR AT 68 uH HURE: | i A S A THE AN 36.5 0 F. M AUEFF IR AR, i
ESR % mim T AZ R . e K ESR A :

1
21 X COUT X fCO ©)

Bt LA AR B OK ESR BIRGE T AR BETHS b i€ (0 S0 o it Ui R T A FL RS S HL A 5 e DB U
(1 ESR 3R . R A SR EE R P A R OCUE ESR 2 157 AL T 1 32 1)t U L s

ESRuax X Vour x (VIN(MAX) - VOUT)

Vpp(MAX) =
Ng x Vinmax) X Lout X Fsw x 08 (10)

He -

A Vpp 72 7T V4 Ve i 6 HH 508 o

Nc A IF B i A 28 AR

Few NIF B .

B2 e SRR /N ESR. N T 3R RIFIIAHAARE | i ESR AT /AMEH NE | I B AR s
ABET 24kHz F1 54kHz b (5 N ERAME AR 125,

JIT At E A A A ATUE FE St UK T BT 5 B B R RN SO R ) — o IR AR AR T AR H i A
# PR RMS gup it it AR - et 11

I 1 Vour X(VIN(MAX) - VOUT)
COUT(RMS) ~ X
V12 Vinmax) X Lout - Fsw x 0.8 x Ng (1)
Hrp
Nc FIfB A 2 A .
Few NIFRAIZE,

AR R | C3 iE&#E T 8A 47 uF i s 88, % 84 36.5 u F (Iit51E |, 74 10.05kHz ()52 bk i
I X . tHEH ) RMS 800 N 84.9mA |, FTis Fifc K ESR A 339mQ. i 21X SE Z R ) L 25 4% & AVX
TPSE476M020R0150 , #i5E /5N 20V |, Jx Kk ESR A 150m Q |, FE 8 iR 1.369A . I HL 25 284 F A 20
10 AI P24 44mV PJIEAE (a5 20k . AT DU —ANEAb /N 0.1 u F P& B g |, (AR P REE1Z
HL 2 4% o

HoAh B 25 g 2K r] DL 5 TPS5410-Q1 —tfdi ], EAREGR T M FE R .

7.2.1.2.4 3 B IERE RS

TPS5410-Q1 [ th o i M%r i 21 VSENSE 5| B B BH > 2% ( R1 Al R2 ) AT W & . i 7R 12 115
Hrd R 12V ) R2 HRBHAE

Ro _ _ R1x1.221

VOUT - 1.221 (12)

XFFAET TPS5410-Q1 ¥it , R1EBM 10kQ IFaG. 25 , R2 4 1.13k Q.
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7.2.1.2.5 5| BHEFHE
JEBN LS LN 0.01 1 F.
7.2.1.2.6 3 1R

TPS5410-Q1 Wit ATE PH Al GND 2 [Eff F — AN FMH IR AR RIS AT o FITide B/ 00 200356 2 I8 FH (1) 4 5%+ e K0
EAE  RIAHEELG ST PH 5 IA SRR |, B VINMAX + 0.5V, {8 B 2250k T IOUTMAX i i {4 [a]
FURES LI — . RIS EmIIRCR |, IEREFLOR/N . [ERERERRE , W WS S ) K )
FET SH@mfE ; Bk, W& ST DR S BAK R, Ak, WA e 2 SR i ssh R Hkt. Tk
it , ¥ 7 Diodes, Inc. [—/N Al HLE N 40V, IE[HHG Y 3A HIE[A KRN 0.5V [ B340A.

7.2.1.2.7 =17IR %Y
7.2.1.2.7.1 Z it B IR RE

H1F TPS5410-Q1 RAIHFIR N ER it , X TR 45 € RN T, 04 o B s PR PR . a0 HEL TR B0 0E
MR EROR A EE 87% MRS, tHE AT -

Voutmax = 0-87 X ((VINMIN — lomax % 0-230) + VD) - (IOMAX X RL) ~—Vp (13)

Horr s

Vinvin = 5NN LR

lomax = K G HLU

Vp = PRI R I ] R

Ry= fi H L IEas H LB

PR A E B FET B0 L A B KA

PR AZ F AT ik 200ns [ f /N AT 5 S m T A LI TR . 25 v BN LR R B /N 7 38 R R PR AL e /N B LR T B A S
wr

Voutmin = 0-12 % ((VINMAX ~ lomin % 0-”0) + VD) - (IOMIN X RL) ~Vp (14)

Horr

VINMAX = H%jiiﬁ)\ H T

lomin = /ML FLE

Vp = #ii AR IE A .

Ry= % H H /s R G HL B

AN S M FET (S8 BB NPRFRE |, 355 18 TAESR B E i B R E U . RAT A4S B AT Ao 7E 28 A48 1T
WFR TAER e, AR IE® TAE.

7.2.1.2.7.2 JIEBAMEMZE

o HL % TR A A AT B TPS5410-Q1 ALl i » IX S8 i T R e ik |, FFiim T 22 EH R
1] ESR B VG e B R 48 o IR TR BRI RS |, v LLUERIE S TPS5410-Q1 P #Ma2 1) HL 2%
e AR5 G T AETH AR N B RIME DR 28 (R AR FR AT e |9
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s _ s
(1 + 2n><Fz1) x (1 + 2n><F22)

H(s) =
s s s s
(anFpO) X (1 - 27:><Fp1) X (1 - 27:><Fp2) X (1 - 23'5><Fp3)

(15)
Hrp

Fp0 = 2165Hz , Fz1 = 2170Hz , Fz2 = 2590Hz

Fp1 = 24kHz , Fp2 = 54kHz , Fp3 = 440kHz

Fp3 AN BLAR (1) 25 A AR

M I 65 5L DL P s At H s s OB A AN DR SRR, AT DA Y PR 3 R B

7.2.1.2.7.3 #it &

AN B 7R 7 Qi S8 PR AR R R AR N (DR AR WORSR AR R T3 T DAANESE Sl AR |, WAS
(UL PR/ W

FAEHFE : Pcon = loyt 2 x Rds(on) x Vout/Vin

FFHRARFE ; Psw = V\ X loyT X 0.01

B HRBRFE : Pq=V)yx0.01

B FFE : Ptot = Pcon + Psw + Pq

LTy => EHLH : Ty=Ta+ Rth x Ptot

458 Tymax = 125°C => (5 E R BHERZ © Tavax = Tuvax - Rth x Ptot

Copyright © 2026 Texas Instruments Incorporated FE LRI b 17

E. 12
Product Folder Links: TPS5410-Q1
English Data Sheet: SLVSA23


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS4B&partnum=TPS5410-Q1
https://www.ti.com.cn/product/cn/tps5410-q1?qgpn=tps5410-q1
https://www.ti.com/lit/pdf/SLVSA23

TPS5410-Q1

ZHCSQS4B - SEPTEMBER 2009 - REVISED APRIL 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.2.1.3 M LR
M (K722 7-9)EATHE 7-1 FHOHEE. BRIERE IR , B Ty =25°C.

-%

Efficiency

100 T T .
V=145V Vi=20V
95 had
RGP dndde
27T =T
v "”"K"'
90 et
‘' V=35V
g V=30V
/¢
85 o
/ V=25V
80
75

0 0.2 04 06 038 1 12 14
lp - Output Current - A

B 7-2. 3R Sl R KRR

0.03 |
V=145V

0.02
= V=20V
5
g oo V=25V
3
> b g 2y /
Q
[4 0 \ \ /
: x
2 V=30V =
2 001 "
2 V=36V
3
1<

-0.02

-0.03

0 02 04 06 08 1 12

B 7-3. f ) s R 0 b S AR S R

lp - Output Current - A

-%

Output Voltage Regulation

-0.02

-0.03

0.03

0.02

lo=05A

0.01

-0.01

14 16 18 20 22 24 26 28 30 32 34 36
V| - Input Voltage - V

B 7-4. st ERE T O SRMARERKBXR

Vi = 100

AC Coupled

I
mV/div (AC Coupled) 20 MHz BWL

VAN AN/ AN

/NS \i/ J/ '

/

Vidiv

& 7-5. A HE

t-Time -1 us/Div

g5 PH WRBIKRER , lo=1A

Vi = 20 mV/div (AC Coupled) anﬁﬁr’;‘fﬁ_
AN AN A A AN

b ‘ W

| 3

t-Time -1 us / Div

& 7-6. %t FESCER PH 5 5 lg = 1A IR R

AC Coupled
20 MHz BWL

Vo =100

mV/div

lo = 500 mA/div

B 7-7. BREWARL , lo 2533 0.25 % 0.75A

t - Time - 200 us / Div

18 ERXXFIRE
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V, =10 V/div /
/ z ENA = 2 V/div

) /
Vo =5 Vidiv / Vo = 5 Vidiv /

t - Time - 5 ms / Div t - Time - 5 ms / Div

& 7-8. B3I , V, Ml Vo ’ 7-9. B3 . ENA #l Vo

7.2.2 At H 8%

K 7-10 IR 1 —/NRE T B R L 2 A 1 R AN ATl DB 2 B N L . BETHIERE 5O BT R4 BT AR
AL, (E Ay DB I FEL 7 S A PR AT F R AR E P 75 AU B2 T R s T R A o

U1
TPS5410D Cc2 L1
7V-36V 7 0.01 uF 68 pH
VIN ; VIN oo | 5V
ENA—>| ENA — ! ' vouT
2INe PH |8 R1 _L cé
c1 3 c3 _L c4 10 kQ 2700 pF
3INC A D1 =
4.7 uF VSNs | 4 47 uF 47 yF
6| GND B340A (Note A) | (Note A)
R3
R 1.78 kQ
L
C5 — R2 1L C7
150 pF 324 KkQ 0.056 MF

|||—<

A. C3. C4 = [ TDKC4532X5R1A476MT

B 7-10. R EARM TV & 36V HAT] 5V il S EK
7.2.2.1 #ilER
W REIT | A 3 7.2.1.1 fENMAS .

7.2.2.2 4TI RE
7.2.2.2.1 31 I8 B B 7R #E

A FH M e L DB SR ARSI, ) LC IEHRIE AR L TkHz. B T4l /RS Q08 68 u H | i {E K%
/N AR PR A1

1
(2n x 7000)° x Lg

Co (MIN) >
(16)
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TS MR/ 7.6 nF. X Tz, BORM R AE &7 A IS . C3 A C4 i/ 1 P ME RN
A7uF [ RS . THTER , MR A A AR A S B F A BE RN B B R TR . AERXAME DL, TR R
NEBUEAER 70% , Bl 70 1 F.

7.2.2.2.2 SfE5FMEEPTSE

A f T M R Y LA AR I, R R AU A BB AE IR R G ARE . X TG, ShER TN R3. C5. C6 A C7.

N TR TOIFIME |, TS IR ) LC I RAR
1

2nV Ly x Cq (EFF)

Flc =
(17)
TEABIR | B REIRR 5N 2306Hz.

H R1. R2. R3. C5. C6 M C7 APz BA MR A2 5, F TR B S i X 2% (R B AR i 5, DL s flg
Bt AR ] . R S AL E B PL TR ARG

V
Fp1 = 500000 x E
LC (18)

B Ja— M AR, MESIE. R1T M R2 (ME M 5V it s E (MR 12 5 ) o BIEMER
2 21, TR 22 F1r RS 23 Sk R3. C5. C6 Al C7 HIfA :

1

C7 = o x Fpl x (R1]| R2) 21)
R3 = !

~ 2n x Fz1 xC7 (22)
C6 = !

"~ 2n x Fz2 xR1 (23)

AV, 8 T bR dEqE |, Bl C7 9 0.056 n F. R3 Jy 1.76kQ. C6 &y 2700pF. ¥#shll C5 LLIRE & ik i
TIERE. EAER ZWMAENAE S C6 A RMIFE: , KA T C6 , B AN, C5 BA4/NT C6 fHIT
1110, TEMRGEIF |, 150pF 0R B4 .

Kk TPS5410-Q1 s HAh 8 LT VE | SWIFT $eieds 830 ANBAME I E 25 8., WS B [/ 6 g i it 7
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7.2.2.3 M LR

PERER (1 7-11 ZE 7-16 ) & T 7-10 R0 E . BAERAE ], B0 Ta = 25°C.

100 T ‘
V=7V ‘ ‘
V=10V
=15V
95 /——\
P, |
= 7
1 90 7 anns FPCETT T
-
g o LT -
2 0 ly=n
L A -t
A A Py
¥
R4 /
V. V=35V

80 !
/‘ V=25V
V=20V ‘
75 |

0 0.2 04 06 038 1 12 14
lp - Output Current - A

B 7-11. 3R SH i R AR

0.1 ‘ ‘
V=10V
0.08 \T/ 1=10 ‘
‘
a2 008 '.‘} =15V
£ 004 &{
2 N .
S 0.02 Vi=7V. —
g NN
o
2 N s
]
£ 002 ST
2 V=25V ?”#.E'_en.
3-0.04 V=30V n-
3 V=36V
© .0.06 !
V=20V
-0.08 ‘
-0.1
02 04 06 08 1 12

lg - Output Current - A

B 7-12. f i o AR B 23 bo S IR AT R SR R

0.03

o
o
~

-%

lo=05A

°
2

o
)\

3
N

o
2

Output Voltage Regulation
|
]
n

o
o
~

-0.03
14 16 18 20 22 24 26 28 30 32 34 36

V, - Input Voltage - V

B 7-13. i R R E T 2 b SR BRI R R

Vi = 100 mVidiv (AC Coupled) | Hopaoubled

b e -

S T R R A

Vew = 10 Vidiv

e |

t - Time - 1 us / Div

Bl 7-14. N ESE S PH WS EHIER | lo = 1A

AC Coupled
20 MHz BWL

b
,f

V) = 20 mV/div (AC Coupled)

Vipry = 10 Vidiv

IR

RIS IRLIR R

t-Time -1 us / Div

B 7-15. HrH BRSO PH 35 5 1o = 1A IS5 &R

AC Coupled
20 MHz BWL

Vo =100 mV/div

e

]

t - Time - 200 us / Div

& 7-16. BRSPS |, lg 253k 0.25 Z 0.75A
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I R FL R R TPS5410-Q1 et id JLoe~ |, IBA KR VRS HE AR, BTRFERNEEHES.
W, IEREHAE Y 100 1 F 1R AR AR

7.4 % J7
7.4.1 515

FHIC ESR P& 55 B B A B 2 VIN 5. AU ] s e/ 55 B LA 48 1E 26 . VIN 5| JHIAT TPS5410-Q1 £
5| JEV AL P AR B TR R o i S 140 7 9% A2 s T o e DX 40 M 3% A AT X 38 R 7 SE 1 VIN A2k, JRi 55 B g R
AIRESEIE VIN 5] JHCE . B UCR RSN B 25 N B X5R 3 X7R AR 4.7 u F FE B

IC IE N7 TR Z A0 — M IX I8, F T eas R0 GND SIIFIFR R — A IR . 26250 GND 5 iiE#e =
SR R IR, ANTITERE 22 PCB i3t , tni&l 7-17 P

PH 5| BAILA 0% 42 55 i Y RS . IR —ARE AR B LRSS . I PH IEEGR IR AL, ISR AU 5L
PH SIRE , JFH PCB AT RS AT Re e , LAk fo i FER 5 o AU — W b OB AR FE T a3 1R 1)
P, DU RN ERAEE AR . 7EAHTT UM BOOT 5l RIS JE S A3, W F AR . fiH 2 A8 5
EIC, JRW RN FEAEL KL Fron oS EAER T DR T AR | (H AR E AR 2 ] e 2K

WEFR , £ VOUT £ GND Z [FER g B A s . HEF L OREE PH 5. Lout. Cout 1l GND JEL
IR AT BE /N

181 LB 23 FE 2% I 266 VOUT sEZkiE+#: %2 VSENSE 511, AV B ik . 16200 LA B A5 2 PH B4R
. T IC BRI SAT R RARE R, LT e 24 BAE M T B4 T 0 WERAAY RS A 28
TEL, WA UAE & BT A2
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PH
CATCH
BOOT DIODE
CAPACITOR ._"—.
— INPUT INPUT
LE BYPASS BULK
BOOT PH | CAPACITOR FILTER
OUTPUT ® ® .
INDUCTOR I\ VIN | Vin
NC GND|___ |
o o

RESISTOR VSENSE  ENA
DIVIDER

FILTER TOPSIDE GROUND AREA

Route fendback O VIA to Ground Plane
trace under the output .
filter capacitor or on {3 Slg nal VIA

the other layer.

B 7-17. it A/

1000
-

T e omo

All dimensions in inches

& 7-18. TPS5410-Q1 /B EE
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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 ©)
@ ©)
TPS5410QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 5410Q
TPS5410QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 5410Q

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

@ material 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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.

® 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. TI 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 TPS5410-Q1 :
o Catalog : TPS5410

Addendum-Page 1


https://www.ti.com/product/TPS5410-Q1/part-details/TPS5410QDRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/tps5410.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 13-Apr-2026

o Enhanced Product : TPS5410-EP

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e 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 O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TPS5410QDRQ1 SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS5410QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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