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TPS7H410x-SP 5 TPSTH410x-SEP 4241 T 2B 18 R P R He a8, MAHBE
JoFE 3V E 7V, HidEiEiH ER 3A

1 %t
« B EFIE (TID) frtk
- IREEARHT 100krad(Si) 4R SN 45
(RHA)
o W T ORI RN (SEE)
- BRI TIE (SEL). HRLTEE (SEB) FHLKL T
M (SEGR) X} Ttk R s A% (LET) HIPiILfE
Hi5 75MeV-cm?/mg’
- HURITIhfe bk (SEFI) FIEKL T-B%238 (SET) X
T LET M%iE 8 =ik 75MeV-cm?/mg’
« FINHETEHE 3V £ 7V
o BASEIEAORH L HLIT 3A | 22 RN AT B AL
1) FRLIAL
® i—/l VIN =5V, VOUT= 1.8V, IOUT= 1A, fSW=
500kHz i , $LR0% N 91.1%
« 4ER 62mQ (HS) 5 55mQ (LS) MOSFET ( V) =
5V B SR )
o RIGHITF A
- 100kHz % 1MHz AR 2%
A SRR
+ 599.48mV + 1% MIKGHA R HEUE | I&FH T4 I
VLK TID
o BRI A Bk N T
+ fji#IE (CHx)
- AR AM:: (RSCX)
- AR B TE] (SS_TRX)
- RIES R YR IR i i A (PWRGDKX)
- AL RE (ENX)
* R EN_SEQ B 1) EFHFHIE i T B 741 (AU
TPS7H4104 B %% )
o JEIFFA ASTM ES95 Hri it ) 28 e Ak
o ATHTERREER (-55°C % 125°C)

*i% 2% TPS7TH4104 SEE 1 TPS7H4102 SEE 441k , T
R U TIERE S ESH
2 N

o KF TP EAE AR
« TEHIIRS (EPS)
o T AR S HLYR

3 ¥

TPS7H4104 5 TPS7H4102 S 4t 4% ) S 7Y 7 ) 3t
ITRALBETH R 7V, RRIEIE 3A 2 3 6 {E HL A
A0 B PR 48 o AR E A T P AST F T4 F AN
HA R B T B AEAR AR 3A BIRRI LR |, Bl it 22 A fic
B ERETE 12A ( TPS7TH4104 ) = 6A
( TPS7H4102 ) ) 4 4~ ( TPS7H4104 ) =t % 4~
( TPS7H4102 ) H[FliEiE

FAMEEERK T B & w2 )E 3 DR S5 R AMEN =
M 5K 3 MOSFET. b4k , SANEEISHRME T H
WIEH s ES5MRE(E 5. TPS7TH4104 & 35— A
EN_SEQ %A , ] SZEL T e A s e 7 H
LTS Z AR AL, BERNSE S A 1F T SRR
HI PR o 24508 F W B R et FA PRI | #OC T 22
st

BEER
BRSO sy $AEQ)
5962R2320801PYE® | QMLP-RHA 64 3| Bk
TPS7H4104MPAPTSEP 10mm x 10mm
SEP -
TPS7H4102MPAPTSEP R & = 283mg

(1) AREZEE , WEAEHMEHLESR
(2)  BREARSFRE , AERSE (K x %8 ) IBRFR(E , AEIES] .
(8)  FHERTRAA

PWRGDx X}

A EN_SEQ &M T TPS7H4104

R e B 2 P

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
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T HFEE et 1 8.4 BEAEINBEIETR oo 54
2 BT ettt 1 O IR oo 55
B BB ettt eeenenes 1 IR I £ =0 S 55
A BBEELERZR oo 3 9.2 BT FH .ot 55
LRI 1 T i 4 9.3 FE T aB T et 65
B BT e 7 9.4 ARAFFHIBIE IR B oo 69

D OB N 5= = NN 7 9.5 BEYEAHICZE I oo 70
B.2 ESD ZEZ ettt 7 0.6 T A e 70
B.3 I IB AT 2 ettt 8 0 BRI TR SR e 75
B4 FUPEREIE B e 8 101 R T e 75
6.5 FH AT e 9 10.2 FEPOCRE FEFTIE L oo 75
B.6 ST B AT oo 12 10.3 ST YR oot 75
B.7 BLTEEIE oo 13 104 T R et 75
VS0 b3 S S 27 10.5 B HLTIUE S e 75
8 FEATBEI oo 29 106 RIE oot 75
B IR et 29 A B T T R et 75
8.2 TBETTHEREL e 30 12U BB SR e 76
BB BRTEBEI oo 31
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4 FFHER
R 41, BAER
BRASRS WEHE warEg() £:370) E P RS
TID & 100krad(Si) RLAT ,
TPS7H4104-SP 7c DSEE ( i& QMLP-RHA 5962R2320801PYE®)
A 75MeV-cm?/mg )
TPS7H4104-SEP TID 4 50krad(Si) RLAT , 45 TR R S ) TPS7H4104MPAPTSEP
Jc DSEE ( i&
43MeV-cm?/mg ) 64 5| i) HTQFP
TPS7H4102-SP TID 9 100krad(Si) RLAT , QMLP-RHA PAP 5962R2320802PYE(®)
Jc DSEE ( i&
) 75MeV-cm2/mg )
TPS7H4102-SEP TID &y 50krad(Si) RLAT , AR R R SRR TPS7H4102MPAPTSEP
Jc DSEE (1%
43MeV-cm2/mg )
(1)  TID REHEERE , DSEE MBI ERR TR S ML TID 5 F0 SEE i 4t 7 HUME &
(2) HRBHEHERIASE |, BEE T SFER
(3) FETBURAN.
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5 5| WECEMTIRE

mmmmmm

z z S oo 22222 s s2zz2
s s = 2 206500603222 25353

mmmmmmmmmmmmmmmm

pwReDL[ T | 8 | PWRGD4 pwrReD1[ 1 | v 8 | PWRGD4
ENL[ 2 | | | 7] ENa eN1[ 2 | | i 7] Ena
vsNs1 [ 3| i i 6 | VsNsa vsns1[ 3| i i 6] VSNsa
ssTR1[ 4 | 3 $=0 $=180° i 45 | ss_TR4 ss.TRL[ 4 | i $=0 $=180° i 5 | SS_TR4
coMplz } ! 44 | COMP4 coMp1|Z i ! 44 | coMP4
Rsc1[ 6 | ! ! 3 | Rsca Rsc1[ 6 | ! | 3 ] Rsca
e[ 7| L T 7}””42 RT e[ 7] T T;””42 RT
= Bl B
GND | 10 L ! 9 | GND GND | 10 i ! 9 | GND
Rsc2[ 11| LT T a8 Rses ne [11 ! ! 38 | NC
comp2 [ 12 | | 37 | comp3 ne [ 12 ! | 37 | NC
ss TR2 (13 | \ $=90° $=270° i 36 | SS_TR3 Ne[ 13 ! | 36 | NC
VsNs2 [ 14 i i [ 35 ] vsNs3 Ne [14 i i [35] NC
EN2 [ 15 ; ! 4 ] EN3 Ne [15 ! ! [34] NC
PWRGD2[ 16| T T TTTTTTTTRTTTTTTTTTTTTTOS 33 | PWRGD3 Nc[16 | T TTTTTTTTTTTTTTTTTTTTTTTTTTT El NC
5-1. TPS7H4104 &l 5-2. TPS7H4102
PAP #% PAP #3%
64 5|} HTQFP 64 5|4 HTQFP
( TRERA ) ( TIOLE )
& 5-1. 5 HIThRe
i vow o
L TPS7H4104 | TPS7H4102
JEIE 1R CHRIRIEN T S, R AR S JEE A ER R ES RS
PWRGD1 ] o |EEFEZHEAT (STV). % Voyr 4 T 6% (UL ) LI , PWRGDT FLJy
AR 2 Vour MHHGTEE 9% ( WAUE ) BRAESBRACAE (Bl #khr ) Wi
PWRGD1 B NTEAK.
RIS 1. 4525 R BT [> Vens RiSNG awaxg] + MU AR 1. 6% 5] L%
fiRr 1
EN 2 " 1< Ve parii ] - BUESFITEE 1. 72 VIN 55 GND 25058 | DLOHUR %%
TR 1 IR R T
VSNS1 3 || gm REFOCE B SARBIA B ArR  7E R AT R SR B B %
S, DA g miE 1 Pt s
ss TRY . Vo | 1 RIBCR A IR . AR | LR S Vours B LRI ( 5
- IR ) o 1% e T DU T ERER S I Pzl
coMP1 5 Vo[BI 1 MG B 1 (05 R A KR 5 14 F B LU BB . IS 1
OB M T 1% T .
RSC1 6 /O | 3@l 1 51 R A Mz . AridE RSCT ¥ GND Z I HLEH &% | e ELmIE 1 IR A
GND 7. 10, 39 — |t PTAE W BRI R B . K% 5 INER S PGND |, DMERGREENS IEH 21T,
VIN 8 ||, MBI 1 S IHIE 4 f A N R R A RIE, BRI PVIN B
MR, BB AR S) PVIN. 16/ AR 23 IO B B, i — A A 58
REFCAP o o |G, P BOEAT E ATONF AN . %31 1A 1,235V (S
) BIHE . TH2001% 5] BEAE T A L
RSC2 1" — VO |i@iE 2 5IMM A Alild RSC2 ) GND (A fH & , i EIlIE 2 IIRERAME
COMP2 12 _ Vo | 2 RORMEII. I 2 FES SR HOCE L S L B LA . HEBI 2
PR AME O R A% 5
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®5-1. 51 ThEE (%)
51 /oM B
ZFR TPS7H4104 [ TPS7H4102
Ss TR2 13 o e 2 RS SIREE. MM RS , CAMEEE s R Vours B LTI TR ( 5%
- IRV ) o %51 IR AT LR T BRER S I P 4asil o
VSNS2 14 - | JBIE 2 ) gm W%Eﬂliﬁ%ﬁﬂ’]&ffﬁiﬁj)\ JEE AN RS, R AT REERE SR A B X
SUBE, DME T miE 2 B 5 k.
Ja FEIE 2. Bz 5] IR P [> VENx RISING MAX)] PUME R HIBIE 2. Kz 5| Hd 2
EN2 15 _ || R e _
[< Venx_FALLING (viny] » BAMEZEFHIEIE 2. 7E VIN 5 GND [ H 7> Hods , DAREAR$E 75 22
EHIE 2 1) S8 B R .
2 1) “HIFIER” I, X2 — AR S M. @A R pHES |, K% E
PWRGD2 16 — 0 %iﬁﬁﬁﬁﬁ%* (S7V)o % Voura &b T4wFEAH 6% ( S ) LA, PWRGD2 B
B 2 Voure BHFRFEE 9% ( MAUE ) sirEdlisctt (Flin : maéliﬁ ) B,
PWRGD2 & NFEH.
PVIN 17. 18. 31. 32. 49. || I 4 TG I . B 1 I 4 T E Y. ERAL PVIN SR
50.63. 64 B JR BN LA
} o FERTT A B 2. JBIE 2 PFFIARDLT S . % B EE S Voure I LC JER#S .
sw2 19-22 O |sw2 ifyrxtifi s 90°.
JBIE 1 B 4 TR G, EE 1 £IEIE 4 IRMThE MOSFET s R ¥ . KT
PGND 23-26. 55-58 " |# PGND 5 GND JE8:7E— 2,
- FERTT A G 3. B 3 T IARDLTT A o %5 EEE S Vours [ LC JEBEHS .
Sw3 27-30 O lswa ssxthifey 270°,
Wi 3 CHIEIER Y B, X2 AR S, B A RS |, Kz iE
PWRGD3 33 — o |EEPEZEAT (STV). X Voyrs 4 THE 6% (S ) LIPIE , PWRGD3 By
B ¥ Vours BHMRFEE 9% (MAUE ) sire sl (F1n « el ) BiEn
PWRGD3 & N3
Jo FEIE 3. K| IR A P [> VENx RISING MAX)] DA 5 @S 3. #iZ 5| 2
EN3 34 — | (i . N -
[< Venx_raLLING (il » BAMEZEFEIE 3. 78 VIN 5 GND Z Il 40 4§, DI HEE 7522
RGEIE 3 1) T8 R .
VSNS3 35 o | I 3 K gm R ZEBORAE AR . WA RS RN REEEE IR BT %
SIH, DME s 3 A Bk
Ss TR3 36 - e JWIE 3 MR S IREE . AR AR, DMEREHE SR Vours B BRI R (5%
- IRTE I ) o %51 IR AT LA T BRER S5 sl o
JEIE 3 AMESI . JEIE 3 1ES SR ZE RO S A IS LR N . i E
MP: 7 — |
COMP3 3 e D
RSC3 38 — /O |J@iE 3 5 R AME . TET RSC3 £ GND Z [ HIFH A | W EIRIE 3 MRz,
SYNC 40 | |SYNC FEAh nBHT‘E“Fﬂ’Jiﬁu)\ AP RIS 2 B 5B IE RT A1 GND 2 7] [ FE FH 5% 34 B (1 - 5045
B4 KR (fsyne = 4 X faw)
Jit P 5K Z 5] L 28 i T [ VeN | SEQ_RISING (MAX)] PAME JE B EIE 1 208E 4 1 BT
EN SEQ a1 B | Tl BB NIEIE 4 FEE 1 R FBEFS K] I SR [<
- VEN_SEQ_FALLING (MIN)]° i—’lili@iﬁﬂ?ﬁﬂ?ii%ﬁ%ﬁ ( EN_SEQ = }:Fﬁﬁ ) H. SYNC Hi#MHEK
i, F %A EN_SEQ Al GND 2 i ffi il 470nF %5,
JRE RT 5 GND Z [AEZR PR AS |, 7T DL B RS TP R . JF MR E N
RT 42 /O |100kHz %= 1MHz. fliHAMBI B, DS RT , DAER AR5 E 0 A 5 4R it
FOB BRI AR A — B AR Bl E I | 28052 DLYRFRAT R V45 25 4 SR b
RSC4 43 110 i 4 5| R R R AME . ATiEIE RSC4 ) GND 2 8] [ s FH A% |, & EiliE 4 E‘J’ﬂ%%l‘ﬁ
MP4 44 | JHIE 4 FAMESI . JBIE 4 1S SR EROCE M S A IS LU N . R d
co O s b e 2 13 .
SS TR4 45 e I 4 FIRE ) SRR, AR | DMEEEE S Voute B9 EFHIFR] (57
- IRTAHLIR ) o 1% 5] A AT DA T BREE S A e das i
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% 5-1. 5IjITheE (&)
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T o "
ZFR TPS7H4104 ’TPS7H41 02

VSNS4 46 || 4 gm BB IR LR (R TR SRR B
B, LA 4 BT 4 .

JE AL 4. 4% 3 BB E T [> Ven_risne oaol - L FHIEIE 4. 4523 140 5

EN4 47 | fert

[< Venx_raLLING (il » BAMEZEFHGEIE 4. 76 VIN 5 GND Z IR 40 28 | DI 5 52
TRAREIEIE 4 (1518 R BT,

JEIE 4 f) CHRIRIER T SN, R AT S, JEE A ER RS | RS E

PWRGD4 48 o |BEEFTEBMAT (STV). % Vours MT4iFEE 6% (S ) LA , PWRGD4 By
FR. % Voura B HHGHFRE 9% ( ST ) AEMOBEAR AR ( B0 « $O6HT ) WA
PWRGD4 & NTEAL-
_ TR TN 40 I 4 BOTFIARGIH A A5 %3 FE B Vours 10 LC UEDER .
Sw4 51-54 O | CH4 ik A7 180°.
] TFORAE RIGIA 10 I 1 FITFSRARA T i o ROZSUINEEE Vour K9 LC JERES.
SWi1 59-62 © cht ity v
NG _ 1M-22, | |G ixsedl R R EERE. SRR PO IR S GND DA I AR 5 (1
27-38, 41 J | ] T BLRFF T B% B2 % GND A VIN 2 i (0 £E (T L FE .

(1) =% ; O=fd ; /O =MAEE L ; — = Hith
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6 %

6.1 &% | K HUEH
FE ARG s ( BRAES A3 ) (D@
BME Bk B
VIN. PVINx. ENx. PWRGDx. SYNC. EN_SEQ -0.3 7.5
)\ HLFE v
RT, RSCx, COMPx, VSNSx, SS_TRx -0.3 3.6
SWx -1 7.5
T L SWx , -3 7.5 \%
REFCAP -0.3 2
Vi GND %4 At 4 02 02| v
SWx B
\ PVINX MR A
T —
PGNDx B
RT -200 200 MA
SWx |
o PGNDx HLILR 1
AR COMPx -220 220 uA
PWRGDx -0.1 5 mA
TAR4: R -55 150 .
WAFRIE |, Ty -65 150 c

(1) #H LR RRHUEE” 2177 RE S BTG K ABI .

RESZMA B R AT SEME . DOREATIE BETF A0 A8 2% A A7 4 o

(2) FraHEEY L GND ki,

I RNBUE” AR IR B T B “ RGBT AR LASP
AR AR S T RE IER BT WA RGBT AR B “A o RBUEE” WRINMH , SRR E2IERIET , XA

6.2 ESD %4
& LY )A

N R (HBM) |, 7574 ANSI/ESDA/JEDEC JS-001 ARt , jr 51 M) +1000

VEsp LGl —— \
FEHLES R (CDM) , 745 ANSI/ESDA/JEDEC JS-002 kit , T 511 +250

(1) JEDEC 44 JEP155 #5111 : 500V HBM Al iflid bRvi: ESD #5# i e sz i 22 41k 77

(2) JEDEC (44 JEP157 45111 : 250V CDM HEMS7E bR iE ESD 5 HI IR F e 4k,
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6.3 BUUBIT M
FETARRECE N (BRAEREEH ) 1)
B/AME WARE BRE| HAL
VIN, PVINx@ 3 7
ENx. PWRGDx. SYNC. EN_SEQ 0 7
LIPS \Y
RSCx, COMPx, RTx, SS_TRx 0 3.3
VSNSx 0 0.6 1
SWx 0 7
i SS_TRx 0 1.5 1.7 \
COMPx 0 21
HSXAVG 0 2.18
LSXavg 0 25 A
/>’~ oy
5HJ H LR SWXA\/G 0 3
RT -100 100 A
EpNGEN PWRGD 0 2 mA
TAE4S R T, -55 125 °C
(1) B HEESLL GND A2 gk,
(2)  VIN 4% PVIN JEEIR B3). 0% , Xl s e T E 8 m —p Rk st .
6.4 A MEREE R
TPS7H410x
Rl QFP PAP g
64 5|
Roua e N 19
R yc_Top GEFHNFE (THER ) AH 6.2
RoJc Bot GEEHSE (R ) #H 0.27 oW
Ros 46 %5 v PR AR BE 46
YT 45 B TR IES 5L 0.1
s ZEC TS 45
(1) AXRBHEMIRFFHEZEL , SR “FSHAMIC SN RHME (SPRAIS3).
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www.ti.com.cn ZHCSY00C - MARCH 2025 - REVISED NOVEMBER 2025
6.5 A4

fE3V<VIN<7V,PVIN=VINELT , RAFARELE. TIEREERE Ty=-55°C £ 125°C 15T , BEMEN Ta =

25°C , EHTREMA , BRIERE Y ; mRGEETAS S , MEFE Ta = 25°C B 1 RLAT.

¥ \ WA | 740 | BE mmE Bkl w6
EEL YRR LR
VUVLOR_VIN VIN Py UVLO b7t B loutx = 0A, VEnx = 1V, PVIN = 5V 1. 2.3 2.63 2.7 2.83
\%
VuvLoF_VIN VIN B UVLO KRB loutx = 0A, VEnx = 1V, PVIN = 5V 1. 2.3 2.47 2.52 2.6
VUVLOR_PVIN PVIN V\jgﬂ UVvLO J:}I’Eﬂ{l;[ IOUTX = OA, VENX = 1V, VIN =5V 1. 2. 3 2.37 2.44 2.58
\%
VUVLOF_PVIN PVIN W3 UVLO MBI loutx = OA, Vieng = 1V, VIN = 5V 1. 2.3 1.96 2 21
ISHDN_VIN VIN SC I i i Venx = 0V 1. 2.3 6 8.5
ISHDN_PVIN PVIN %W i il L i Veng = 0V 1, 2. 3 2.3 43 A
m
la_vin VIN #&TAERR (TR Venx = 7V, VSNSx = 1V 1. 2.3 6.7 15
la_Pvin PVIN #5 TAE I ( JEI7% ) Veny = 7V, VSNSx = 1V 1. 2. 3 2.1 3.7
fiifk5 EN_SEQ
VENX RISING fife LB (598) PVINX = VIN = 5V 1. 2.3 0.573  0.606  0.645
\%
VENx_FALLING {ERE N FEBIME (W) PVINx = VIN = 5V 1. 2.3 0.473 0.5 0.532
VEN_SEQ_RISING ffife 5 LR ( FPa BT ) FFitE = 100ns@ ‘ 1. 2. 3 71% 80%
PR, — - - WHWZHE 8-3 x VIN
VEN_SEQ_FALLING fHEREFH T M MIE (R T ) I &It A = 100ns®) 1. 2.3 17% 25%
VcHx_oN F 3 E TR R 87.4%
= finddins 2K 8-3 @ > X Viery
VcHx_oFF FHI R B e R 15.4%
E SRR —HRIR g = = T .
e VIN_RISING_FD ENx 5 VIN 3B e, 8 RAE R VIN HENx P E SW i 7-2 1 2.3 0.85 17l ms
IR e HL P
% VIN > VyyLor vin £
tenx_RISING_PD Ja AL R iR /1. 7ms I, ENx & | 0K 7-3 1. 2.3 50 100
SEAS K SW i HL P s
tENx_FALLING_PD AL R IR ENx fH 7% SW it | 1S IE 7-4 1. 2.3 9.5 35
IENX_LKG {3 RS NI LR Venx = 7V 1. 2.3 0.05 154 nA
B RSk
VRerx \?f?ﬂﬁ%‘ﬁ (O RERKE e apmo 1. 2.3 5915 59948 6035 mV
X
VReFcapP REFCAP % 1. 2.3 1.2 1.235 1.248 \%
REBOHE
lvsnsx_LkG VSNSx % \ ik L 77 VSNSXx = 600mV, Veome = 1V 1. 2.3 30 nA
Ta=-55C 1 1257 1913 2630
gmea KRS S ~ 101 A <lcowp < Ta=25C 9 153 1672 2191| uS
X 101 A, Veowp = 1V A
Ta=125C 10 1029 1343 1657
EAx_pc-caN RO A B A VSNSx = 600mV 16000 VIV
EAxisrc R ZE UK A B HL I . 88 137 200
s T Veowp = 1V, 100mV i\ it 3 1. 2.3 pA
EA 1snk TRZETBOR A VE HLUIAL 87 135 200
EA« ro 5% 22 TROK 4 i S L BEL 10.8 MQ
EA Bw BRI A v 9.57 MHz
gMpsy RS Veompx = 500mV 1. 2. 3 578 835 1046| S
gMpsx_MATCHING B ML I Th 3 4% S DURC Vcompx = 500mV 1%
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6.5 S (42)

FE3V<VIN<7V,PVIN=VINIERT , RATFHEE. TIERETEE Ta=-55°C £ 125°C 1M T , MBE N Ta =
25°C , SEHTHTE AL, BRAERSG WY WRAAEFAHRS |, WAAHE Ta = 25°C B[ RLAT.

S ‘ R R A ‘ FHOD ‘ BME  REME BAE ‘ Hpr
pory i3l
loc_Hsx DU SR it B 1 1. 2.3 5.0 5.6 6.3 A
loc_Ls_SOURCINGx AR - 2 3 37 i FL 97 B A2 1. 2. 3 42 6 7.8 A
JEAE3 = 25mAlus
loc_Ls_SINKINGx AR 2 3k 37 L 97 B A 1. 2. 3 15 2.55 3.9 A
COMPXc avp COMP H1[EHfir 1.2, 3 17 19 213 v
RS EER
Iss_TRx A B 7E HL AL Vss_Trx = 90mV 1, 2.3 1.4 2.28 2.83| pA
Rss_TRx DISCHARGE | )& sl Fi T iz AL B Vss TrRx = 110mV 1. 2. 3 230 364 513 Q
SS_TRxsTART_UP SS FE BRI HEE®) 1. 2.3 22 50| mvV
FREAME
fow = 100kHz Rscx = 1.02MQ -0.26 Alps
Rscx = 634kQ -0.36 Alus
SCx Rl fsw = 500kHz Rscy = 213kQ -1.26 Alps
Rscx = 147kQ -1.81 Alus
fsw = 1000kHz Recy = 97.6kQ 2.8 Alus
BATE. KT 5IEXHE
Vawy FTHIEH 10% % VIN = 3V 9. 10. 1 163 260
tonx_MIN i e S ] TR 90% VIN = 5V 9. 10. 11 182 270 ns
lour = 400mA VIN = 7V 9. 10, 11 216 320
toFFx_MIN 5 5 W [ Vswx FBEHST 90% £ LT 10% 216 ns
toeaDx BEIX I (8] 33 ns
FERIAEA R
Rgr = 511k Q 4. 5,6 97 103 120
fsw RT i f ) FF 4026 Rgr = 90.9kQ 4.5, 6 446 502 564| kHz
Rir = 37.4k© 4. 5,6 812 1040 1280
Vin=3V 9. 10, 11 221 314
tsync_pLy SYNC % SW iR ViN=5V HESRET-5 9. 10. 1 194 240 ns
ViN=TV 9. 10. 11 184 238
Vin=3V 1. 2.3 1.4
VSYNC_VIH SYNC #ii A\ i L1 VN =5V 1. 2. 3 1.8 \Y
Vin=7V 1. 2.3 2
Vsync_viL SYNC i M& L 1. 2.3 0.8 \Y
fsyne SYNC iy A g3t [l 4,5.6 400 4000| kHz
Dsyne SYNC %\ (525 LIt MR A o 23 L 4. 5.6 40% 60%
tolk e P S e 2 1S e (A R 5] RT B%% W2 8-8 9. 10. M 1 3| xTew
tolk e AR A 21 A 0 AT A PR s 0B (1) RT B3k HS & 8-9 9. 10. 1 2 6| x Tsyne
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6.5 S (42)

FE3V<VIN<7V,PVIN=VINIERT , RATFHEE. TIERETEE Ta=-55°C £ 125°C 1M T , MBE N Ta =

25°C , &M T AL , BrAE AU WRAAAE THM S , WSS Ta = 25°C I RLAT.

¥ ‘ PR ‘ THO ‘ BAME  JREME %XE‘ Bfr
EJRIEH
PWRGDxyy pauLt | VSNSX FFFRIME ( ki ) X 1. 2.3 89% 91% 92%
- : , B 84
PWRGDXyy coop | VSNSx _E7Hilfés ( I3 ) 1. 2. 3 92%  94%  96%
X X T L N 2. o ) ©
PWRGDXoy FauLr | VSNSx b 7FIE ( e ) , 1. 2.3 107%  109%  111%
— 2K 8-5
PWRGDxov goop | VSNSx I ( 1EH ) 1. 2.3 103% 106% 109%
lpwRGDx_LKG iy HH T % e HL ST PRI Vsensex = Vrerx» Vewrap = 7V 1.2.3 2 520 nA
VPWRGDx_V OL R IE FOR S i AR T IPwRGD_SINK < 2MA 1, 2. 3 310 400 mv
Ny S (‘l‘ 100 A T f VPWRGD < 0.5V Eﬂ‘«ﬂlﬂi s
2 AL EE i
VINmIN_PWRGDx A3 PWRGD it i 75 (1 85/ VIN S 8.6 1. 2. 3 0.6 1 \Y;
ES S0
Tsp_enTer SCWTE IR loutx = 0A 163
Tsp_ExiT SEWTIE HR louTx = 0A 134 °C
Tsp_nys SR i loutx = 0A 29
MOSFET
Ta=-55°C 3 54 71
e e -
Ta=125°C 2 89 103
T =-55°C 3 49 63
. N PVIN = VIN = 5V, B
Rps_oN_Hsx i ) - 5 B B louTs = 500mA Ta=25°C 1 62 80| mQ
X
Tp=125°C 2 78 92
Ta =-55°C 3 47 60
PVIN =VIN =7V, — omo
lout, = 500MA Ta=25°C 1 59 76
Ta=125°C 2 74 88
Ta=-55°C 3 44 55
PVIN = VIN = 3V, Y
o = 500mA Tp=25°C 1 58 68
Ta=125°C 2 75 85
Ta=-55°C 3 42 51
N PVIN = VIN = 5V, P,
Rps_oN_Lsx AR - 2% R BEL lours = 500mA Ta=25°C 1 55 64| mQ
Tp=125°C 2 71 80
Ta=-55°C 3 41 50
PVIN = VIN =7V, — opo
lour = 500MA Ta=25°C 1 54 63
Ta=125°C 2 69 79

(1) THEAT QML #4F. FTTHTHE XL, iR “ESERR” &.
(2) X TPS7HA104 £ %k
(3)  FIHZ Vrerx 8, B BEE. EIEFRRESRNE , W 7-1 FiR.

(4)  NiEBEBTIREIER

@ﬁt y ’T"F SS J:EI/J EEHEEQEEE SS_TRXSTARTiuP U»TMW , 122§{4:Z:’%3:|:§3E23b
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6.6 I E AR
MIL-STD-883 , J57% 5005 - 25 A

T4 B RE (°C)
1 FRAS I 25
2 FAS IR 125
3 ERZS I -55
4 BN 25
5 A 125
6 AR -55
7 TR 25

8A et 125
8B et -55
9 P SIUUEEY 25
10 e 125
1 TR 55
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6.7 SLAVREE

PVIN = VIN , REFCAP =470nF , L=3.3 u H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
0% 90%
— === ——
— T ——— T— [ ——
5 80% — > 80% ~
5 ~~ —— b5 —
e) ~ ©
g 70% — & 70%
60% || = CH4=-55°C —— CH;=25°C —— CH;=125°C 60% || — CH4=-55°C —— CH;=25°C —— CH;=125°C
o —— CHy=-55°C —— CHp=25°C —— CHp=125°C o —— CHy=-55°C —— CH=25°C —— CHp=125°C
|| — CH3=-55°C — CHy=25°C — CH;=125°C || — CHjy=-55°C — CH3=25°C — CH,=125°C
—— CH,=-55°C —— CH4=25°C —— CH,=125°C —— CH,=-55°C —— CH4=25°C —— CH,4=125°C
50% 50%
0 05 1 15 2 25 3 0 05 1 15 2 25 3
loutx (A) loutx (A)
& 6-1. VIN = 3.3V , Vourx = 0.8V , fgy = 100kHz Bf , 23548 | & 6-2. VIN=3.3V , Vourx = 1.2V , fsw = 100kHz Bt , R 558
HRRER FRAR
100% | 100%
90% — 90% ~ = —
o [ = —] (]
L T—— | — S ——
‘\\ —
2 80% 2 80%
C C
2 K}
[} (5}
E E
o 70% o 70%
60% | — CHi =-55°C — CH; =25°C — CHj = 125°C 60% | — CHi1=-55"C — CH; =25°C — CHy = 125°C
| — CHy=-55°C — CHj = 25°C — CH, = 125°C °[f| — CH,=-55°C — CH,=25°C — CH, = 125°C
—— CHy=-55°C — CHj=25°C — CHj = 125°C | — CHj=-55°C — CH3=25°C — CHa = 125°C
—— CHy = -55°C —— CHy = 25°C —— CH, = 125°C —— CHy = -55°C —— CH, = 25°C —— CH, = 125°C
50% 50%
0 05 1 15 2 25 3 0 05 1 15 2 25 3
loutx (A) loutx (A)
& 6-3. VIN = 3.3V , Voury = 1.5V , fsw = 100kHz B} , 548 | & 6-4. VIN = 3.3V , Voyur, = 1.8V, fgw = 100kHz B} , R 558
IS EiFSA
100% 100%
T [ | 7:\“\\5\__\ T
20% —_— 90% —
— \\__\\\
P 1 —
z 80% 3 80% i
g 3
° E /
= f
A o 70% /
/ e VOUT =0.8v
. = 50 = 1950 Vour = 1.2V
60 || — CH1=-85C — CH; =25C — CHy = 125°C 60% — Vour=15V
—— CHy=-55°C — CH,=25°C — CH, = 125°C , Vour = 1.8V
| — CHj=-55°C — CHa = 25°C — CHa = 125°C — Vour=25V
—— CHy = -55°C —— CHy =25°C —— CH, = 125°C 50%
50% 0 05 1 15 2 25 3
0 05 1 15 2 25 3 lout (A)
louTx (A N . .
& 6-5.VIN = 3.3V, V, 2 5VOUTfX( ) 100kHz B , R 5/ BIG-6.ZEVIN=3.3V , fow = 100kHz , B =25C ZATF , WE A
- =@t Youtx _I‘ETJ-Et‘J?é%sW - zZH 7 FEAR Vour FHIZERS HEREKX R
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6.7 SRR (52)

PVIN = VIN , REFCAP =470nF , L=3.3 uH ( #{5 : MPX1D1250L3R3 ) , BRIAEF A WL,

100% 100%
90% 90%
L~ —
/ s S e =
> 80% [— \% 2 80%
8 / B — 8
s ~ S
=S — E
w - 70% w 70%
60% —— CH¢=-55°C —— CH;=25°C —— CH=125°C 60% —— CH¢=-55°C —— CH=25°C —— CH=125°C
° —— CHy=-55°C —— CH,=25°C —— CH,=125°C ° —— CHp=-55°C —— CH»=25°C —— CH»=125°C
—— CH3=-55°C —— CH3=25°C —— CH3=125°C —— CH3=-55°C —— CH3=25°C —— CH3=125°C
—— CHy=-55°C —— CHy=25°C —— CH4=125°C —— CHy=-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3
loutx (A) loutx (A)
E 6-7. VIN = 5V , VOUTX =0.8V y fsw = 100kHz N y ﬁ$—l§ﬁﬁrﬁj E 6-8. VIN = 5V y VOUTX =1.2V ’ fsw =100kHz HVJ‘ y ﬁ*—'ﬁﬁlﬁrﬁ]
HIRFR HIRHR
100% | 100%
—
90% — 90% =
\\\\ paa—— \\ T
7—7777—\<>\. SN S S S S S - E—
—— —
3z 80% 3z 80%
C C
L K}
2 °
= E
w 70% w 70%
60% | — CH4 =-55°C —— CHq =25°C —— CH;=125°C 60% Hl — CHj =-55°C —— CH4 =25°C — CH;=125°C
° —— CHy =-55°C —— CH, =25°C — CH,=125°C ° —— CHy =-55°C —— CH, =25°C —— CH,=125°C
—— CH3=-55°C —— CH3=25°C —— CH3=125°C —— CH3 =-55°C —— CH3=25°C —— CH3=125°C
—— CHy =-55°C —— CH4=25°C — CH,;=125°C —— CH4 =-55°C —— CH, =25°C — CH4=125°C
50% 50%
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3
loutx (A) loutx (A)
E 6-9. VIN = 5V , VOUTX =1.5V y fSW =100kHz N , 3&$'—3ﬁﬁl’ﬁ] E 6-10. VIN = 5V . VOUTX =1.8V , fSW = 100kHz EVJ‘ . 3\&$—lﬁﬁﬁrﬁj
HIRER HIR R
100% 100%
— — 5\\-_‘_
90% 90%
T—
3z 80% 3z 80%
C C
20 2
L L
= E
w 70% w - 70%
60% —— CH¢ =-55°C —— CHj =25°C — CH4y=125°C 60% Hl — CHj =-55°C —— CH4 =25°C — CH;=125°C
° —— CHy =-55°C —— CH, =25°C — CH,=125°C ° —— CHy =-55°C —— CH, =25°C —— CH,=125°C
—— CH3=-55°C —— CH3=25°C —— CH3=125°C /] — CH3=-55°C —— CH3=25°C —— CH3=125°C
—— CHy =-55°C —— CH4=25°C — CH,;=125°C —— CH4 =-55°C —— CH, =25°C —— CH4=125°C
50% 50%
0.5 1 15 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
& 6-11. VIN = 5V , Voyry = 2.5V , fow = 100kHz B , 2R 55300 | & 6-12. VIN = 5V , Voyry = 3.3V, fgw = 100kHz B , RR 5 #R1H
HIRE HIRER

14 EXXFIRE
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6.7 SRR (52)

PVIN = VIN , REFCAP =470nF , L=3.3 uH ( #{5 : MPX1D1250L3R3 ) , BRIAEF A WL,

100% 100%
=T — — =
| T —_—
T T—— -
90% T S 90%
> 80% ~ - > 80% gy ==
5 —~ 2 / —~
o (5]
w 70% w 70%
— VOUT =0.8V |
VOUT =1.2V
60% / —— Vouyr = 1.5V 60% — CH4=-55°C = CH4=25°C — CH4=125°C
° / Vour = 1.8V ° —— CH,=-55°C —— CH,=25°C —— CH,=125°C
— Vour =2.5V —— CH3=-55°C —— CH3=25°C —— CH3=125°C
/ — Vour=3.3V — CH,=-55°C —— CHy=25°C — CH,=125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
lout (A) loutx (A)
B 6-13. 7E VIN = 5V , fgy = 100kHz , {58 = 25°C 4/ , &1 | B 6-14. VIN= 7V, Voyrx = 1.2V, fsw = 100kHz B} , 2R 545081
AR Vour THIRE S HBRMRER HIRF
100% | 100% | |
= L =
90% == 90% ——
o §- ° \\\ -i“~
— T
[ —
> 80% — > 80%
= =4
2 2
L Q
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° —— CHy =-55°C —— CH;=25°C — CH;=125°C ° —— CH, =-55°C —— CH; =25°C — CH;=125°C
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HIRFR EAFE Vour THIZE S HEBMMKER
100% 100%
90% 90% —
e = —
A — —_—
— L ]
> 80% — > 80%
o o
5 — 5
K] o
E E
w 70% w 70%
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E 5o = Venz_raLLnG at VIN = 7V o = tenz_viN_RrisiNG_pp at VIN = 7V
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PVIN = VIN , REFCAP =470nF , L=3.3 uH ( #{5 : MPX1D1250L3R3 ) , BRIAEF A WL,

90 36
= ten1_risinG_pp at VIN = 3V = ten1_FaLLING_PD at VIN = 3V
— tenz_rising_pp at VIN = 3V 32 — tenz_FaLLING P at VIN = 3V
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— 1T - — ® 12%
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Temperature (°C) 3 838 8 8 8 8
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> 28% > 28%
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PVIN = VIN , REFCAP =470nF , L=3.3 uH ( #{5 : MPX1D1250L3R3 ) , BRIAEF A WL,

-55 -35 -15 5 25 45 65 85 105 125
Temperature (°C)

& 6-71. fRAB RIS R E SR E KX R

611 2300
— -55°C;CH1 =—— -55°C;CH3 — CHy; VIN=3V = CHy; VIN=7V
— 25°C;CH1 —— 25°C;CH3 —— CHy; VIN =3V = CHj; VIN = 7V
607 | = 125°C;CH1 = 125 °C;CH3 2100 — CHg; VIN =3V — CHa; VIN=7V
—— -55°C;CH2 =—— -55 °C;CH4 —— CHg; VIN=3V —— CHg; VIN=7V
— 25°C;CH2 25 °C;CH4 1900
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E < 1700
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595 1300
501 1100
55 35 -15 5 25 45 65 85 105 125
0 0.5 1 | 1.EEA) 2 25 3 Temperature (°C)
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N 6-68. & 5i ]
& 6-67. fsy = 500kHz I} VSNS 5HRIAIKX R & AR S SREFMHRR
10 6
595 —— CH{VIN=3V == CHy;VIN=7V
9.5 ’ —— CHj,;VIN=3V = CH,;VIN=7V
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— —— 5.8
~ 85 — % =
D — T < 575
& 8 Z_’ 7] 57
a — I‘ / \
1 /= 9} I
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s 56 / P, — P~
— /l S~
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55 35 -15 5 25 45 65 8 105 125 55 35 -15 5 25 45 65 85 105 125
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Kl 6-69. IR LB H5EEMFIRR & 6-70. FUFF T RESEE KX R
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> — 2.
- L e —T | sx
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42 1
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Temperature (°C)
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PVIN = VIN , REFCAP =470nF , L=3.3 uH ( #{5 : MPX1D1250L3R3 ) , BRIAEF A WL,
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7 SHMER B

™ 1.COMPx y VRerx
::IEI\ VSNSx
LT

=]
oA =+

I SS_TRx

l::l SS_TRx

A RO R R IREORS RIS & Viok. MHNZERCE M . A AE 2P ANEE LT i

Css_Trx

B 7-1. ZEEREIE (Vrery)

> time
g
> 3V VINS7VfF—-—-————— - ———m——mm——m——————
Il VUMOR VN F == === === ——————————————————
% i LENX_VIN_RISING_PD
L
z s 1/fsw
= ov / time
. Vpvin=VIN
s
:
>
oV time
] 7-2. ENx £ PVIN = VIN i f)_EF-fH BBRAZ IR IER (tenx viN_RISING_PD)
2 3VSVIN 7V
=
> >t2>1.7ms
a
T
=z
>
oV time’
= VENs RISNG o = == == == — — —mmm e e ] ——_L > tenx_RisING_PD
>
P 1/fsw
oV / time
— Vevin=VIN
=J
2
>
oV time
Bl 7-3. ENx 32T PVIN = VIN ZEZhi ) _-THE BB HEER (tenx_rising_pPD)
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E 3V<VIN 7V
=
z
>
1l
=
>
oV time
% Venx FALUNG = ————————————————————————— Tenx_FaLLING_PD
= \
> 1fsw
ov / time
. Vevin=VIN
=d
s
>
ov time

B 7-4. TREEREAAREIER (tenx_FALLING_PD)

= 3VSVIN 7V
=z
z
T
=z
>
oV time’
Q
s VsiNevin === ———====—~
%]
>
/tsvwc,mv
oV [ time
Vpvin=VIN
2
x
=
wv
>
ov time
K 7-5. SYNC | SWITCH %38 (tsync_pLy)
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8 VR4t He
8.1 Mk

TPS7H4104 5 TPS7H4102 #8445 : 3V £ 7V , £ 3A |, VUiEE/XGEE [F) 5 R et . SN EEER TW
A~ MOSFET , —4~ 4 PMOS , HF&fll , —/~ v NMOS |, H AR M@ iE e F Marm

« HJFEIEERE (PWRGDX).

o ATRFERLEAME (RSCX).

o WRIEHIE ) (SSX)

o REHIFAMEEFAN (ENX).

FEANEE S AL , WA SRR, DUEE KT 3A A EFE R, TPSTH4104 & & nlis 12A
TPS7H4102 # Al ik 6A. ’i’l‘*ﬁﬁfﬁ\]ﬁlﬁ’ﬂu 90 FEIRIAHXS [ & AHRL IS AT o« THHB 5 IS )i 2 (8] 180 FE )
FHFE , LAESCIL 6A (19X TE/ LI TE A .

&iE
ERR T F5 BRI x HTFMIEES WA T BUE , x MEETEEN 1 2 4 ( HTFiEEiTe
fREIE ) o« IR —MESSHIREBRA x Sl (12 4 200 ) |, WiZESE T A s m 3L (254
J& )5S, HlmLLF{ES : VIN. PVIN. RT. SYNC. EN_SEQ ( &R T TPS7H4104 ) , GND.
PGND u& REFCAP & Frf EiE G5

T PR S RS IR RS | iR R I ARG A A S ], ETAL T AN SRR M . e R g
Wt (L & Coute) I, TP RAMETGH ( 100kHz £ 1MHz ) SEW SZHIl R 5 Rtk ®RATHE T
MOSFET FIR/N , PAMRALEAR & 28 b N A 850K o

%A E L e 4 O SR S PR B O . BRAE BhIEE N VIN KT 2.7V (L RME ) B . AANEE A — Ml
SEERESS 5 (ENX). %51 ER: 2 BA A (1858 106mV ) m@ﬁ:tbi&%&ﬁﬂkfﬂﬁﬁu)\ . TPS7H4104 [t 5
K44 (VIN + PVIN) TAEHFN 12mA ( Z2F frfaiiiE ) M1 18.7mA ( BT @ ‘ﬁﬁmﬁﬁﬁa‘% ) o

LA R T — AN L T BE ) FEL YR E Y A 2% (PWRGDNX) |, Al VSNSx (B i ) 51 A1 W il HS F T o
PWRGDx 5| il /& — MR IT % NMOS MOSFET |, 24 VSNSx 5| ifl Bt JEAR T P #5EHE HL S (Vrery) 9 91% ( H7Y
5 ) 8m T IR AE R IR 109% ( HLZUAE ) B, %5 g h 2K s 5 2 VSNSx 51 I E A VRery ( JLEE )
1 94% % 106% I} , PWRGDx 5| Jii#k & A H-F.

SS_TRx ( HEBN/ERER ) 5| ] FH T 5 K R EE FRAIRTE FBI ( JB3IANR] , Courx MRS ) BAE b o B a] $2 £ B i
PP PR AR M A A8 B P 23 TR 2 8 % 5| L, DA 2 U8 ShE oS B YR I P 225K . SR 3 | i
VSNSx &7 SS_TRx ALiyi k| &l 2t ARk BRER AT . 302 i B @IS /) ((VIN = 5V I, tong miN =
182ns ( #LAYMH ) ) FHH.

g F B I S B ISR R D RE o %A AT M AT I IR LS A TR L, KPR R AR
e g O R RS . I IR BB EOE R, A2 VSNSX Sl RAR T Veerx K 106% LLRT , 2ok M HAR 1R Gl v
Il MOSFET. iZ#8nl S8l M MOSFET i #H AR S AN A MOSFET L #A84 , A BhT 5 il v 88 B it Jf
B RS . I SRR AT IE A A5 IR e T ARk R 5 (¥ Y 163°C ), MR RHIAMRIE . At R IRAE B
ORWTEE T % 29°C ((MLAUE ) I, SRPFSAERUR S AL IR B E R R 3.
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8.2 ThEE T HEIE

PVINC >—F
1VUVLOR_PVIN .ﬂ-

lVUVLOF_PV\N

VINDG
TVUVLOR_VIN _ﬂ-

lVU\/LOF_VIN

Tri-State

EN_SEQ & Detector l

i

Sequencer
Logic

Shutdownx
E ’—’4_1:)—'\
NX x TVENX_R\SlNG _ﬂ- .
I Ven_raLuinG - [
Thermal HX

Shutdown X PWRGDx

Shutdownx CHx I
X
$PWRDGXyy_coon )
} PWRDGxuy_fautr 1
TPWRDGXOV_FAULT , = PVIN
} PWRDGXov_goop PVINL >
Minimum Clamp
Pulse Skip 4N
_l_ SS_TRx  VSNSx VIN
= Hysteretic PVIN —
Control .t -IXN
V VIN VIN L5 SWx
REF Power Stage = D1
VSNS =+ - & Deadtime
X % - Vtol + Control & PVIN
SS_TRx % I—» - , e
Logic Hal
|SS_TRx
Slope =
COMPXCLAMPi\ Compesation I
o | LS MOSFET
Current |——» PGND
Limit

.|}—|

COMPx E =
RSCx i
VIN . RT
| Oscillator {{ Bias
Vrer I
REFCAP D——— e < SYNC
%7 Control
GND/Thermal Pad SYNC RT
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8.3 ke i EA

8.3.1 VIN F1Zj# VIN 5/ ( VIN I PVIN )

VIN 5D A ez il f g ik . PVING SRR TR BT (38 1 % 818 4 ) SOt AR ( IF Hov gkt
H) o PIANSIIIERG 3V 2 7V RSN HRTEE. 1255 5] L AR A R ORI, I ELA Z0 R o 55 7 el
—BORUEL , B BRI (R R ) STl

VIN 5 PVIN 735 BA Sl E) UVLO ( RIESUE ) ETHBIME Vuvior vin ( 2.7V BUBE ) 5 Vyyior puin ( 2.44V
SR ) o XA T HR R AN R B R URIE IEHIE1T. A, VIN 5 PVIN 235 B A Bk UVLO R R RIME
Vuvior vin ( 2V JURUE ) 5 Vyyior puin ( 2.52V SR ) o GnSHUE R R FA B SuAE | 240RKoCT. TR A
H PVIN 5 VIN &R, R4 (30 1.C. ) BFEZ UVLO ¥y VIN UVLO |, FUNTE R E 75 TR #
VIN UVLO [ B 5 &

MRFHE , AP AH VIN 5 ENx 2 &R AR B S 25 A 2 UVLO. AXEZHAGELE |, ES 51
8.3.4.1.

i
7E TPS7HA102 1, PVIN 31 17. 18. 31 BA& 32 fI SBMAK , SAMEA 227mA. Bt , K7
TR S T, L R,

8.3.2 H JEHE N

st A AN AR FR 1.235V 1A BREEHERLS VRercap. XA IZIT W] REFCAP 5| il A7 7E I HL S -
REFCAP 5|5 22 470nF b 88, DU ORAIF I 0@ AT IR H L& SET PhRERafa. B s i T =ik
ZTRAR RIS HE R, 5IYMRZERCRER I

PN TR ZEBOR S B S AE s ] T BBt i s SR, IR Z TIOR8 BA B R R, R0 AR iR 7%
VRerx TE 5L 3G i F I8 R 2 HORS AT E , BB AR R %= . 25°C W, Veerx HTHLEE N
599.48mV , Jf HIH NELER (AL ) IR TID JEHE N IREF £ 1% FIFEEZ . BT Vrerx 2T E
RIS, P RS TR RS RS e SR1T0 , 5 OB ERISZMAIEL | AR Al

8.3.3 #E Vourx

it P A T R PE O AR BCE . S AR R (Vourx) B VSNSX 5l Iz (8], HEfE— DN TRES A% | /£ VSNSx
#| GND Z [ — MR A S . W T2 RN E |, W25 K 8-1. FEMALES (TI) WA %N 0.1%
{1 FEL FELES o

M 10k Q K Re topx JT46 , JEHAM 77201, THER AR BHEIE (Re_goty). /9 T HRMEEREIN AR | AT At
MEAERER RS IRERK | 2R 8 5 5 2 B0 A F1 VSNSX fit A R it A 45 22 O S

%
REFx ) RE_TOPx (1)

Rp_BoTx = (VOUTX_TARGET ~VREFx) *
Horr s
* VRer= 599.48mV (25°C I} it #1814E).
- WHTEE R Vrerx WEZHAES |, WIS 15 6.5 8 “HMERME” Hor.
- AR B KR B RN VO A s R AR, W DU R E T AN

VREFx(MIN) + VREFx(MAX)
2

VREFX = =597.5mV (2)
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* VouTx_TARGET FE P A S g .
* Re Topx #& FLBE S 5% 0 i 9 TS B2

= Counx
Internal Logic & Roum
Power Stage ESR, ’

fm————————

PGND

¥
) arorld) VSNSx

amel ) SS_TRX

8Mea Iss_Trx Css_trx

GND

B3

1
I

Q
z
El

COMPx

& 8-1. F| F L FH 2> #8347 VouTtx ifE

8.3.3.1 WiREM Vourx

— BRUE TS AR AR B, wir DU D5 RE 5K 3 TR IO O AR AR B o T S AR AT F LA A5 B PR A7 A D
7 (BAIENE ), Bt NRATRIA] iR 4 TR R s R R ZE . TR 4 Rl AT ER IR, it
Sh , BREREREEAMRK , BDHEERS (Re_topx 9 Rr_gotx ) FAMFIEZ . SEhrfa i ik a7 e
5 BT

F_TOPx

R
\Y = (1 + ) x V. 3
OUTx_NOMINAL R BOTx REFx (3)

(4)

2 2 2 2 z
VREFx” X | (2 % RroL” X Rp_ToPX”) + (VREFX_ACC x (RF_TOPx *+ RF_BOTx) )
Vourx ERROR |V | = £

= 2
RF BOTx

VouTx_REAL = VouTx_NOMINAL £ VouTx_ERROR (5)

Hrp

* Re Topx &N ERE R T HPHES , AN (Q ) .

Rr BoTx A& M HRBH 73 i #5 AO 6 R 1O IS A F LS | SRR (@ ) .

* VRerx = 599.48mV ( 25°C FJ4L7{E ) 5k 598.39mV (i & Va1 0ME ) -

* VRerx acc /2 ABUE (0.01) FoRMBLAERS B . R SIREEVEEI N IS N £ 1% , WF THELRaER | vl
SR 4T 6.5 P CHIERMET Ty

* RyoL 2UEUER /RIS AZ (TS RSN ZAR ) o flin, X TAEZER 0.1% rImpaa , nrfl
1 0.001.

32 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS7H4104-SEP TPS7H4102-SEP
English Data Sheet: SLVSH61


https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSY00
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY00C&partnum=TPS7H4104-SEP
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com/lit/pdf/SLVSH61

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ZHCSY00C -

TPS7H4104-SEP, TPS7H4102-SEP
MARCH 2025 - REVISED NOVEMBER 2025

8.3.3.2 R/ K

HT T4 5 DAY IS 9 G T ] Py T R B A i A AR DA K N AR HE L (VRery) o A7 FE BE 5 S B f5c /N i Y FL I

(Vouty)e BN B EFE AR -

VIN X tonx MIN X fsw, if = VRgpx

Vv =
OUTx_MIN {VREFxr Otherwise

Hrp

* Voutx miN f2B/) AT S AL

* VN2 LC. FFAHIE (5 PVIN A )
* tonx MIN 3y TR LNl

(6)

- MTBTRELZVRAEE , WIS AT 6.5 K “@H G, KBr-5IEXHT 1" #57 .

I SWSPIESTES

- W TREZ VGRS, WIS N 6.5 I “TFERAIEEFTAL T H o o

M VREFX %W%ﬁ%/ﬁ%g
- W VEZTAER WIS Y 6.5 T AN R .

R 8-1 BoREIEE Vi 5 fow THOL T THEAS B 10 e/ Mar L S .

R 8-1. HHA IR/ R

fsw (kHz) Vin (V) @) Voutx_min (V)
3
1

100 j VREFx (5)
3

500 (@ 5 0.761
7 1.263
3 0.983

1000 ) 5 1.701
7 2.822

(1) WEMEA T Ry = 511kQ IR KFF RAHRAE .
(2)  HHEMHT Rgr = 90.9kQ 1 K I AN o
(8)  HHEAEM T Rgr = 37.4kQ R K IT M2 A1 .
4) VHEMEHRTHREBRET tonx_MIN H KA

(5)  VRerx /& EEE R T
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8.3.3.3 B AXHMEIE

S BTN 18] toprx vin FTRR , TPSTHA10x #5AF ELAT SRt B o 2880 G T I 1) 942 NMOS/NMOS %
JEAS R & B 28 A AR AR AR S BN . AHS , SR ORI IR 18] /2 Dy 1 B DR JT S I 75 R P 3 L B AT 9 A 2 30T
REVE 2 RS R o Rt A Xy 7712 7.

Vouts_Max = Vin % [1 = (torryy X fsw)] (7)

i

Lrp e
VouTx max A& Rt i1 2 i) K f i i E
VN A2 L.C. I N HE (5 PVIN MHIF )
* torrx MIN 2R RTINS [H]
- MFETRELMEE WS Y 6.5 K “EHGE. KB 5IEX I 35 .
o fow NI R
- WFTRBEZVAEE , WS 6.5 I “HKIGFEFGE” 55y o

R 8-2 RAE ViN 43 fow MILEE G IL T 545 2 oK a0 i A s
& 8-2. HHEA H BB Bk

fsw (kHz) Vin (V) @) Voutx_max (V)
3 2.922
4.870
6.819
2.635
4.391
6.147
2.184
3.639
5.095

o |\

100 (1

500 (2)

1000 4

N Ol W N w| N O

(1) HELE T Rer = 511k BT SHERA.
(2)  TEMEHT Rer=90.9kQ 1 KITFRAH R
(3)  IMEAIH T Rey = 37.4KQ [ KT S HHAE .
(4)  HSLEE T torre wn = 216ns 01 f
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8.3.4 f£F5 EN_SEQ
8.3.4.1 ENx 541 UVLO

ENx 5| JIEE88 A CHx (B Vouty ) TRALHAIFSHE M. ENx 5] JER 3 BA ML ( JLA4E 106mV ) 1 EEEL
AR R A S . 2 RE 5] B AL TR HF [Venx < Venx raLuing (ainy] I, &8RS E ASRIBTRE | AN 400k a0 5 3
H (x) B EE (Vourk) #EATIAT . R EIF B R @i |, 755 606 A a8 5l & v s B [Venx >
VENx_RISING (MAX)]° %‘ ENx %IH*B*EE%%TL , ’fX?ﬁﬁi%UTE%E/‘J CHx (Ej VOUTX)o

WA, AN/ VIN 5 GND ZAEES B as , RN ENx S (( Wnlsl 8-2 P ) 19730,
FASR B IE T R L . FTOE 2 R BRSO DA DR BE 5 78 1K BT R A B Am A\ HL T I 3 2R

B/
AP PLRE R UVLO |, F R R T L8 28t . Frik A E UVLO FRE KT 2.83V |
K Vyvior vin FF

WNR T BN IS (CHx) BB AME UVLO | 5148 N 15 Ak
1. P LTS UVLO (Vyvio cHx TARGET)
2. EFEHH R E B (Renx_Top)-
o 10kQ B—MAHMRIGE. N T ERBRERARIIFRE | M BRI . H2 , X FEE S
U E BT, 5 ENx R IR (lenxLke) A RHIIRZ S SN R
3. FIM 7 8, THE B A (Renx sor) AR LR
BRI E , DB KPR R INMRZE
5. FIH 95 A 10 tFE BT EE e S R UVLO.

>

R _ ( VENx_RISING ) < R 8)
ENx_BOT_CALCULATED ~ \ Vyy0_CHx TARGET — VENx_RISING ENx_TOP

v - (1 RENx_TOP v 9
UVLO_CHx_RISING = {1+ Ry por ) X VENX_RISING 9)

RENX_TOP)

V =1+ 57——=——|XV 1
UVLO_CHx_FALLING ( RENx BOT ENx_FALLING (10)

A

Renx BOT cALcuLATED & it 5EA3 BRI AR AR , T TBEAE Vuvio chx TarceT I HISMES UVLO.
VUVLO_CHx_RISING WK HI &M 2 2 b T+ A B s UVLO.

VENx_RisING = 0.606V ( HHLE )

VUVLO_CHx_FALLING JEFRFR M4 FE B A\ FiE UVLO.

VENx_FALLING = 0.5V ( JL7RU{E )

Renx_top /2 A VIN 35z ENX (¥ i 00 H B 25 .

Renx ot /&M ENx 4z GND f BITid i i i PEL 25 .

BEAh , thr] DL e ) 25 50 FPGA EL#IKE) ENx 511, fERE 51 AR S REA B T 308F 1.1V, 1.8V, 2.5V
A1 3.3V A HLT .

WA FRE, FTUSE ENx 5 GND Z[a]FF AN, Wl 8-2 fis. s gl T -
o BRORPREZFEAR ENX F s b g 7

o L UETTRE S BUBIETT RO A PR AL .

* JEIRIBIE (CHx) JFE.

\
/
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WA FRE, Bt NRATAA D5 REa 1, tHRONSERAS EEIE (x)JT 5 P s Z A A A -

tpELAY(S) (1)

CeN_DELAY| F | =
- Rl 0| x1 Vru(V)
TH X In| —
VENx_RISING — VTH(V)

Hr

toeLay A= AFD A BAT 1 BT 75 ZE IR BN ]
* RTH AR R . XL ) N RENX_TOP 5 RENX_BOT 2 [A) ) B LB , AT N RRIR (Q )o

Renx_ToP(?) X RENx_BOT(®)
- R Q)= = = 12
TH ( > ReNx_ToP(®) + RENx_BoT(?) (12)

© Vo REAERESMCEE. XFEBLT , RSB Ven FHE | SARREE (V).
- Vg (v) -~ ( Ren Bor() ) x vm(v) (13)

ReNx_ToP (2) + Renx_BOT(®)

* Venx rising /2 RESFHI_ETH ENX BI1E

VIN o %VIN
PVIN

§ Renx_top

X ENx = Internal
TVENX_RISING _ﬂ— ‘ .
—_— Logic
¢ VEN)(_FALLING
PGND/GND/Thermal Pad

!

A 8-2. Fi|H ENx 5 HFH 4 38347 4N UVLO.

— — Cenx DELAY § RENxﬁBOT

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS7H4104-SEP TPS7H4102-SEP
English Data Sheet: SLVSH61


https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSY00
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY00C&partnum=TPS7H4104-SEP
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com/lit/pdf/SLVSH61

13 TEXAS

INSTRUMENTS TPS7H4104-SEP, TPS7H4102-SEP
www.ti.com.cn ZHCSY00C - MARCH 2025 - REVISED NOVEMBER 2025

8.3.4.2 F£%] L7/ T (EN_SEQ)

fEZBIER L8 R, % & EEE AT E e LR AR AR . TPS7TH4104 WHEEFF LA (A CH1 =
CH4 ) Fifzia e ( CH4 2= CH1 ) |, BAG [ i Sl R WM , METAEM . 7o LTS5 /75 IR A e
HOLETTIEN FE AR REWE |, SAEEEECH , DMETE S P8 BT 590 R B .

1

TPS7H4102 A5 _EFH R FEIhEE .

SE B IE RN Veeex ) 87.4% ( VSNSx 5y 524mV ) , <Wr BB W N Vereex M 15.4% ( VSNSx K
92.28mV ) .

#i
M Vrerx BTE 73 EL ( BRELH] ) Ron PR L | (B RBIA RN, Vourx & Vrerx BB
Ao B, ZHBS Vourk B9 E 7 LSS

JiEIEIE ( ENx=Z48 /T ) RSP s BT R K 8-3 Fiam. P EFH R, 2Bkl ENx ZHKH T
(EE . BT PNEFS R R R A ENX AL 13 5 R PR e I e 4 il B A) A2 75 A AR R iETE |, R
7t EN_SEQ 5| IR IX BT YA 200, 5Oz % 5 B G R0E 2 iEE. EN_SEQ MZH - F2MmAH
JE (VIN) (8%, W R R

*  VEN_seq RisiNG (V) >80% x VIN (V)
* VEN_seq_FALLING (V) <17% x VIN (V)
o P = AT R )
- XFERLT , CHx (T JE /2% B EAE b i) ENx 3248 H1 .

SEQ_EN 124 FAH R & 8-3 .

Bk
AR IERIZAT | V en seq LTI RIS T RER [ 20K T804 T 100ns. 4 A& M EN_SEQ
( EN_SEQ = JFi#% ) H SYNC Hi#MBIRzhN , 2 A4E EN_SEQ A1 GND [l F§ £/ 100pF H1% .
FEPNHE , EN_SEQ S FH 1> 200k Q@ ( JLAYAE ) 00 o BH 73 F 25 2047 O B T 3047 R B . % PHPL S LA 2
AFEIR , AT AT BEREIA RGE R BN E] . B XE 2 VEAIE R ESE 8-4. al LMEH 72 14 115 H
T ARG R REIR

SE 7 a B S AR A FE . ST 733K

1. JRdl bR - R el IE (X) SRR E S, Bl
* ENx
o I
o W
s RIE
2. & JRlklE o AN S0 A e TE R, il
* PVIN UVLO
* VIN UVLO

FAHIE (x) A B R ARG |, ZEE SRR RN, AR EAEMTEE. fla, DB Tt
AR, EIE 1R R R R ( BOdIR R ), XN, Vourr RFEERISTERIAL  HEREER UG, 2KE
N R . ZAT AN SRS TER S

A FHBI , FAEIESIA TAHPRE | JF0 S ARILIRE. SRR | JF FLEE EN_SEQ S5FA i
1 ENx B0 AR RS | W2 3 LT
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EN_SEQ

VEN_SEQ_FALLING

& 8-3. 75 LT &

A EZET, e K% EN_SEQ B4 LT , AT ENx 588 85 i (Veny > VENx_RISING(MAX))

% 8-3. EN_SEQ Efi#*

xpige | ENSEQ” | EN1® | EN2” | EN3® | EN4® FB TR 3 R
1 i ES) A EST) A T &
2 t@e 0 0 1 1 3—4 4-3
3 t 0o 0 1 0 1 2—4 4--2
4 'l @ © 0 1 1 0 2—3 32
5 t@e 0 1 1 1 234 432
6 t O 1 0 0 1 1—-4 41
7 @6 1 0 1 0 1—-3 3—1
8 t@e 1 0 1 1 1—-3—4 4—3—~1
9 t@e 1 1 0 0 12 2—1
10 by @0 1 1 0 1 1-2—4 4-2-1
11 ty 0O 1 1 1 0 1-2—3 3—-2—1
12 A 1 1 1 1 1-2—-3—4 4—-3—-2—1

(1) 0=Ven_seaq < VEN_sea_FALLING(MIN): T = VEN_seq > VEN_SEQ_RISING(MAX)

(2) 0= Venx < VeEnx_FaLLINGMINYG T = VENx > VENX_RISING(MAX)

(3) 4 EN_SEQ MNEFIFiH , BT A @G SARYE A M ENX B4R 5N f BT JE/5< .

(4)  NEMRIERIEAT , BIYE EN_SEQ 5l BRI Z 754 LAl , ENx AR E 1B HE.
(5)  ME Vseq en HILTHRIR RS R] =100ns.

38 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS7H4104-SEP TPS7H4102-SEP
English Data Sheet: SLVSH61


https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSY00
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY00C&partnum=TPS7H4104-SEP
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com/lit/pdf/SLVSH61

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS7H4104-SEP, TPS7H4102-SEP
ZHCSY00C - MARCH 2025 - REVISED NOVEMBER 2025

§ 200kQ
EN SEQ Window
— X Comparator
Cen_seQ 1 § 200K, + Logic
GND

& 8-4. EN_SEQ _EH A ¥ AnAREE DT

tpeLAy (s) & 100kQ X CEN_SEQ(F) x 1.61

(14)
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8.3.5 HJRIEE (PWRGDXx)

PWRGDx #& —ANMFmé 51, S50 IR (Vouty) & & LyaFr | %5 E NG . @il kb VSNSx 5] i
RS AR R E (VRery) » AT SEILIX — . PWRGDXx 5| 0 it v BH 25 M AR &6 _E 47 28 B B 75 32 4
(BH N Voutx ) WHEJR. PWRGDx 5| JIFI Kk Ed RN 7V S8 B AR |, 77K PWRGDx # A
R B AR R B UGS AT 20 TR B HIR 2mA. JE% , 10k Q Y Edr EFHRL RS T o B PEAR A FaL FEL 2%
R B K IR FE AR IR | (B2 , BT LR P “4059” , JFoRM A nl BER & 2] PWRGDX {55 .

PWRGDx 15 5 FIZ RGN
1. BANAN(SATEBEEERT ) 2 Vourx FUE AT (HUE ) HAE 7 AL T LR X IR
o R ETHIE ( AREBCERURESKE ) - 92% % 96%
o HURTTREE ( AL HCIRESKRE ) - 104% £ 108%
2. EONER (MRFHHTEGZARARET ) 27 Vourk IS b (BUE ) EIE 2 AT BUT XA
o HRTEERIE (BURISIRE ) : 89% £ 92%
o AR ETHIE ( M ERERE ) 107% 2 1%

PWRGDx %} UV_GOOD 5 UV_FAULT Kymitn & 8-5 fizs , 1%t OV_FAULT 5 OV_GOOD [ v 4
8-6 ffi/n. VIN I AHEKRT 1V I, PWRGDx &b T kA | (HUCH IRHEARE 15 ( & 8-7) « X VIN
ILF| 3V I, PWRGD SEHL T Ax IR AE /. In 1 ##A 9% VINMN pwrepx IR Z TEAIE R, W2 97 6.5 1)
“HIJRIE Y .
Fr 1 & PWRGDx Ut B A4 , PWRGDx £ HAth 2> S 20 1545 (h R 5% N BN Te, Bl
* VIN UVLO.
+ PVIN UVLO
o BT IORWRRAS .
o A ENx 5N (B3R ) .
* COMPx 5| Jili5 2] COMPxcavp BIME L (#8415 )y 1.9V)
- COMPxcawvp 5l Voutx EHIE )

E VouTx_NOMINAL

<

=

o
>

oV time

P VRerx 5
= PWRGDXuy_oop X Vaerx \

s PWRGDXyy paur* Vrerx 777777777 T T T T T T T2 [
(%]
=
(%]
>
. ov time
= VpwReDx_PULL_UP

x
()
O
[a's
E Vpwrabx_voL

oV time

A fEIZET, BUE VIN 4T 3V & 7V A RGER , JFH ENx 51 BMEIE R BT (F ) IEES.

& 8-5. PWRGDx X JE (UV) BIfE
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Z y

x OUTX_NOMINAL

=)

[®)
>
— ov time
3 PWRGDXov_rautt X Vrerx 5% N

> PWRGDXov_goop X VRepx T~~~ ——~—~ -~ - - — oo - \
(%]
=2 VRerx
(%2l
>

ov time
>
\; VpwRGDx_PULL_UP
o
O
=
a VpwRreDx_voL (,(,
oV time

A fEiZEH, BUE VIN 4T 3V 2 7V 1H RGEH

&| 8-6. PWRGDx iT JE (OV) HIE

S v
~ REFx
> PWRGDxyy_goop * Vrerx |
2] PWRGDxyy_pautt X Vrerx t
=2 I |
v il |
> I
SSxsutw_pate !
0-v ! time
|
|
|
|
|
VIN |
VUVLORfVIN :
— VUIOF VNG — = — — e e e e e 2D
2
<
> VlNMlN PWRGDx
/i AN
0-V i L time
[ P
— v, ‘ ‘
Z PWRGDx_PULL_UP ; ;
I
S \ }
I I
(U] I I
< | *
I
I I
e Vpwrabx_voL } | | }
[ I
0V — — «—  time
| (.
Undefined Undefined
& 8-7. 7E VIN > VINyun_pwreDx /5 » &b T 20RZSH PWRGDx
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8.3.6 HHHFHHE, [@# (SYNC) S HH#E

TPS7H410x A5 P Fh it fr At = AT ki 4%
1. NEBES B
2. AR b

W TP FE I RT 5 SYNC 4544F , iE4Hui Bl W, % 8-4

R 8-4. BHHERA
g Rl NN
A SYNC INPUT RT
PIERET S Tol g (SR )
SRt oh BN fsv_v 4 fEH RT 5 GND 2 Ja] ft) B BH 2%
(fsync= 4 x fsw)

&t
IARRIERE RT S , PR 2 F IR,

8.3.6.1 &P &t

PRI BRI ( OFR “ Wk #1307 ) F , /£ RT 5115 GND Z[H3E#—/> RT fifHas , HI TR E s 1FrJT
KA fgwe JFRIFATLLLE 100kHZ % IMHz Z [8)if75 , BARRG T RT AR , rEd Jrfest 15 15
K 8-8 Sz 1 RT H FEAE AN AT C B T SR A0 1 [l ] ) 5 2 h 2

RT (kQ) = 54,462( 17 (15)

_J_ﬁ_
fsw(kHz)

Horr

RT LLkQ Jy#afy

o fsw ( BA kHz NHAL )
550

500 \

450 \

400 \

\\
300

250 \
200

150 S~

RT (kQ)

100 S—
—

50

0
100 200 300 400 500 600 700 800 900 1000

fsw (kHz)

& 8-8. #3FK RT 5T RMMA KRR
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8.3.6.2 AMIFAT A ER 51k

HRERI BRI (AR “HMIRG e ), FREAE RT 515 GND Z A — b, BUEBOE HARTT S
o, AT 16 tHRAARZEE. SYNCHARE - NEEHNT 40% 5 60% 2], MHFEET RT WE
M 4 R P#(E S (CLK) (fsyne = 4 X fsw)-

TPS7HA410x BA WIS P28 | fERI R tok g IPBF (W OVNEIRG A0 1 D] ) DUG |, S8 ad
PRSI SYNC I8P 2k | S 1E tork g ) (BHOASMERG A1 2 b 1) ) DL I 38 21 A 5
gk mrdd K 8-9 5 & 8-10 M FIX —xi. SYNC Wi s/ m B-F BT 24 A VIN BRI %L, i 45 6.5
e CTFRIF RN " T Veyne vin ZEITE . 0 THMBI BT B, BERS IEFMRMEST < 0.8V KM
JEo AN EP AT R & . FPGA BULAb R &1 F2 4t

<
|_
5 Voum NOMINAL “ AN ~\ ~\ NG
2 NSRS
/F' tow 1k
ov time
External sync
starts ~

O
=z
>
n

ov time

Switch to
/external clock

=
n

ov time

& 8-9. W EFESM I Bl ik
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SV
TN ——— S TN g
3 OUTX_NOMINAL  -lazpm sz sz R N i
>
ov time
External sync
4 stops
@)
=
>
(V)
ovi- time
€t e —> Switch to

internal clock

Hilll 1]

oV time
& 8-10. SMEBZ N ERA Bh LI

SWx

8.3.6.3 fHXH#

TPS7H410x BEUSAE A B AN EE (B SWx ) €% 90° HIARXT AL . XA BTS2l A B DU AN AR AL A2 4l TR
—/N12AGEIE. THEE (SW1 Al SW4 ) HJE#E ( SW2 Al SW3 ) iliiE BA 180° HIAHXTAIRS | A BTS2 li% %@ E
TEE, TEAS 6A IE . B SWx WE N 90° FAM B — MM A, BEREFRKE T4 € B IR (2 louTx)
FE N L2 ((BE rms BN HLIR ) o

FEANEE RN

1. J#IE 1 0° FUFEXTHEES (@),
2. HiE 2 : 90° IMHIXTHFE ().
3. Wi 3 : 270° KIMXAHFS (D).
4. JEIE 4 : 180° AHKAHFE (D).

BEANEIE AR I 5] BIC B AT DIRE PR
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8.3.7 BFrH

8.3.7.1 5 AR K Bk Bk ER

1SR E 3 511 VNS HLFE 25T SS_TRx 3 LI (VNS > Vs Tre) » $H i 23 A BKRE KR, ( BB
R ) o FERLIAIN , 7 VSNSX FUHE S (LT SS_TR Ab(VSNSX < Vss e fIHLIELLR , RiIFSMRFITRE |
IRITFH LRI FIBAR A

KRRy, it i AR T B/ NS ) (tonx min) SCIFRIENBAEL. PRI , I e bk 25 v 1 BRAR T BT 7
K. fEEMiSE VIN FErR , XM AERHE. WF THEZHEAER |, i35 SLVA866.

24 fr /NS K R T SR 4 T 4 S N RIS | 7 S SIS A 2 W B2 B ik b Bk ERAT N
8.3.7.2 %533 (SS_TRx)

JREIE |, AR Ves Tre fENERERIEHE . SS_TRx 5115 GND Z [RIZEHE Ces tre HIA AR HEWS L HE M —
A NS PRI ERERFEME | SEILEE BT A . RS 16 TR ARFREE S (] (tss_TRx_NOMINAL) HIAR. X2
Voutx & B ga e BT A6 75 TR . B 2R (VRerx) N 599.48mV (125 °C FRYMIE ) |, G 3h sm
(Iss_TRx) HH N 2.28 n A, THE S B tss TRx i, 1EEE Css Trx~ VRerx WL Iss TR« ZHIZN , KRR
NIZEZHT B P tss TRx NOMINAL T 8 S B B I U BUE (L . Al 7R 17 R SHUEME K RZE (W
Z£ ) o nldit Ji R 18 TS B A e

Vrppe(V) % C nF
tSS_TRx_NOMlNAL<m5> = REFX(ISZ TRX‘E’ISJSRX( ) (16)
Css_Tsz(nF) X VREFXZ(V) x (Css_TRx_TOL2 +155_TRx_ACC + VREFX_ACCZ)
tSs_TRx_ERROR| MS | = £ Iss TRalA) (17)
tss Trx(mS) = tss TRx NOMINAL(MS) * tss TRx ERROR(MS) (18)

o\

Css_Trx_ToL /2 ABUER IR Cos Tre A A Z. B0, BZEN 10% KA N 0.1,
* lss TRx Acc EHJABNHIAEE | IR 7 FE ZVEAIE R, W2 5 6.5 ) “£05 30 FIRES ™ -
VREFx Acc /EFE{ERGEE . M THEAERERGEEN 1% , BILAEA 0.01.

JRBhHIE AR O, B AN ROK AR AN A PR T L P ROR RERE 1 A LR R AR S
WML T, AR DI RERZ M, T RE tH BLARZRME L B . QR G NS € (N i Y B A AR I R B L
&, st AR e 19 5 R 20,

Coutx(F)
tSS_TRx_NOMlNAL(S> = #OETX(A) X Vourx (V) (19)

Horr

* Coutx & LAVEHL (F) AL M RS | BALAESL (F)o

o TEARFIH |, 4.39A &h R IRE R B /ME , Bl : loc_Ls_SOURCINGx 1/ IME -

* louTx /2 LAZeEE (A) AN 4 e B TE B KT A . BN (1 B KT Re Ak (B EFR ) A 3A.
* Voutx 7& AMREF (V) A5 AR FRE H HLE

tSs_TRx NOMINAL(MS) X Iss TRy (1A)
C nF | = S5-TRX. = 20
SS_TRX_NOMINAL< > VeeraY) (20)

Hrp
* tss TRx NOMINAL 7& LAZEFD (ms) Jy 5L BB FRBE S [A] .
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* lss TRx (2.28 1 A) ZLIRE (1w A) AL RIARFRER R B L -
- W TR Iss TR MEZVEAER , IS 11 6.5 1 “EOHSIRIRES " T3 -
- PR EE RO PR R R AR RS NI FE VE Y O BOR Bl AR R IR T LIRS LA EDRT E L

ISS_TRx(MIN) + ISS_TRx(MAX)
2

Iss TRx = = 2.115pA (21)

* loutx & LAEE (A) 9 AL 45 R JEIE SR T S 3. BRIl (1 i K mT BE f gk (B ERR ) v 3A.
* Vourx & EMREE (V) 5L EBRAR S H T

HIL R A 2 —/F , SS_TRx 5| JEliE it P 34 Rss_TRx_DISCHARGE TR AEBHES (EHE N 364Q ) A -
fil R4 UVLO (VIN < VyyLor vin)e

ENx 51 Jl H3 S 2 AR T (Venx < VENx FALLING)-

4 T FEIE , NEE EN_SEQ #5545 CHXx.

COMPx ﬁlﬂiﬂﬁﬂ COMPXCLAMP IEE”EO

KA WA

SS_TR SIS , NSEBLIER BRE04T 8 , FE %51 B 28T SS_TRxgtarT up (1% 22mV ) LLAT
el E IR B R 3

8.3.7.3 ZEAIETRE K H

Zas HRENE DT IR0 MOSFET X T fii & 4t A FF S8 o WIE I DUR 7 sASEBlZThBE « 2R ahf B, i iRas 1
iz i E i (PMOS) LLE R ST RahAE | Rl 45 Gk ofBkER (ki ) Bzl

8.3.7.4 FREFAIN FF &M (SS_TRx)

B 7 PRI BT R EE (A EN_SEQ ) A4Sk, IERTDURIF SS_TRx. ENx PLK PWRGDx 5| il , SZEL T ik i 74
I T

&E
NIRE A A SRR ], B RGE E IA R 2 N P T B R R AR . RSN
M5y N, afE/ F51 ETH R % (EN_SEQ) #4rFrikd EN_SEQ #iy N\ . ZES2H 5 4 1 1 i 3%
O, W A RAEH 3V & 14V B E 72 TPS7H3014.

FealJrikmn B 8-11 frzr. Al KA TPS7TH4104 il 1 S5iliE 2. REFMPRIE |, 2B REFE
CHx ( B A S8 e gt ), EONTIL U], B 2 NEIE (A, 8 CH1 5 CH2) o 55— MiliE
1 PWRGD1 5| 155 —/NMEIER) EN2 5IIFS & , X, REBSAE ERPIARIREE ( Vourx HE ETHIE , JEH N
94% ) LUJRJA FHEE = ANl IR EAE S —ANEIE 55 AN EIE Z M NER |, & A BLE PWRGD1T %k —
MR Cpwropt AT X FBRC SER |, FARNEOLAULIT I RS IE W _E 4y Fi BE 255 LA 2 (O BB T E

TPS7H4104 L
VIN PVIN CH#1 swi1 —f“f“]"*“T—Clvoun
TPS7H4104
Ren ror T CH#2 v -
SS_TR1 sw2 —NMT vouT2
VIN - — é ReuL_upt
Css1 9 Courz
EN GND { SS_TR2 — I §R
J_ - PULL_UP2
Ceni_peLay - ____ oo
§REUOT DNRGM : l 1 EN2 GND {
| —
1 J : Crwrao1 | PWRGD2 _
< L J
- | — .
| = I+ Optional J :

A 8-11. L[z 75
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K 8-12 Eon Tl BNl IE (AR oiEE 1 5818 2 ) 19 SS_TR1 5 SS_TR2 5| JHIESAE — i )7 s B
ELB U PP 5. R st (Vourt 5 Vourz ) IR I HIk 2158 K16

TPS7H4104
CH#1 SW1

EN Signal > EN1

SS_TR1

ESSW
} GND mVRGm
TPS7H4104

L 1EN2 CH#2 Sw2

SS_TR2 I ReuLL_up2

I B

K 8-12. LB s3I 51

WA Ry 5 Ry HIFHARRIZE (40 LBl (S R0 Rl 51 Bos ) e 2 5 2R ER 00 f P o B0 — A HL e 2 vfE
U5, ATLASEL L 2 F 0 B s ezl . FIA 52 22 5 5 23, wib R ERERHUE , DAME BT VouTs
B M T EFD T Vourt Hal. J7EE 24 & Vourt 5 Voure Z RIS Z

R E et — MR 2075 50 (%530, WRIRLE Vour IREIRREAER , Voure BB T Vour B

&), A iR 22 5 7R 28 Xt AV lUE . IR T EAE Voure EEIFEEAEN |, Voyre BUERRKT
Voutt , 23 24 FTLLBUIEAE

FbHEF R, AV ZEN V. A TRAREEEE B EHEFPKESA SS_TRx % VSNSx k2
( SS_TRXSTART_UP = 22mV( Jﬁi‘ﬂ'fﬁ ) ) E,:J$ZU@ y U\&J:J’EEE?%EYE ( ISS_TRX =228u1A EE‘&ME ) EEEE/%%BE%&F
IR, TR SS_TRXS-rART_Up 5 |SS_TRx YE RN BN A

NAESSAFIES TAE |, 7K 22 i Ry tHEE L AUR T JiREa 25 i BLE.

Vourz + AV SS_TRXSTART_UP
Ry = 42 ; _ (22)
X SS_TRx
VREFx X Ry

Ro =

2~ Voutz + AV=VREFx (23)
AV =Vouyr1 — Vout2 (24)
R > (2800 X VOUTl) - (180 X AV) (25)
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TPS7H4104
EN Signal > EN1 CH#1 Swi
f SS_TR1
GND ’P_V)VRGDI
TPS7H4104 . Vour
N2 CH#2 SW2 -
Ry
SS_TR2 PWRGD2
Ro ’_)
GND J :1

& 8-13. bl 5 R R 3 F5
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8.3.8 (R HER

JeE SRR K VEAN A AR DL R R
o IR 1 8.3.8.1
- ARG s I AR (|OC_HSx)
- M R R S RS AR b FR S R F L R
o Hid AR (OVP) @ 17 8.3.8.2
o Fheclr - 15 8.3.8.3
8.3.8.1 iR Y"

TPS7H410x #34FKH Z Fhad iR ML . a8 3 2l DU et im AR dr
1. E A W IRE (loc_Hsx)-

2. &M A ARME (loc Ls_sourcingx)

3. COMPXCLAMP 9‘%%}?0

4. AR E H PR A -

XTI SE LRI ALE] | 5 F TSN 4.
8.3.8.1.1 BIZEFHELIRRY (loc_Hsx)

s T LR, WIH A COMPx 5l |, 32 % = i) MOSFET Sl S51ifll MOSFET Sl .

TERA N, #BEETF RIS COMPx 5 i HL 77 A= 1) rL R ik EAT L

e T 5 FELIA 32K 281 23 2 A1 v 1) L

Tt loc_msx i BTG ST EIOCHT (R il 28 /b S AE B Sl 1) tone min IR FFFIEDIRES ) ©

loc_nsx 27 COMPx HESEII . AL loc psx M, COMPX K, S8 gmpsy HIE % . B, 24
COMPx {H AL W =, oy ) P LS A A AE N RBBRAE LAY i ZhREdn B 8-14 fa b B TR

Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: TPS7H4104-SEP TPS7H4102-SEP

HRXXFIRE 49

English Data Sheet: SLVSH61


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSY00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY00C&partnum=TPS7H4104-SEP
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com/lit/pdf/SLVSH61

13 TEXAS

TPS7H4104-SEP, TPS7H4102-SEP INSTRUMENTS
ZHCSY00C - MARCH 2025 - REVISED NOVEMBER 2025 www.ti.com.cn
A
x
=
(%]
A

Vourx
Rourx

\/

[
Short / \ /‘g
Applied Removed
A
loc_Hsx

\/

1/fsw

\/

Regulation loc_nsx Overcurrent Limit Regulation

& 8-14. F{UZ AL RARY (loc_Hsx)

8.3.8.1.2 XM H; BRI RY (loc_Ls_SOURCINGX)

AW, loc nex FLRFRAEA Z CAORAF 8545 . Bl , FLEgAE oL rT REARH ™ 5, B e A AE B S8 I 1) (tonk, miN)
WIFRE |, IR AT RE 4k Ek Tt RRMX — KU, TPS7THA10x KRB IR FRIE (loc s sourcinex) TEZRI
RGL AR AL . 28 =0 MOSFET LA B 8l loc s sourcinex I, BEILE] loc s sourciNGx
I ARAE . By IE R EEA K, R R FET AHEFIRE 2 loc s _sourcinex BIME LR BLHT , 2515kl
. &l 8-15 J@7r 1 HLERAE M B Ik TE o
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SWx

-
|

Short M
Applied

A loc_Ls_sourcinG [t /\
o—

Vourx
Routx

\J

\/

1/fsw

\J

Regulation loc_nsx Overcurrent Limit loc_is_sourcing Overcurrent Limit Regulation

& 8-15. fiRMUHz A FARY (loc_Ls_souRrciNGx)

8.3.8.1.3 COMPx #{r 87 ( COMPxciamp )

T COMPx 5| Bl i 5 s kg v b b, DRI ) COMPx B WIS BRL 5 — AR 28 44 e 2 ik Vi S 2
M 5. BAROkYL , W COMPx 7t & COMPxciavp ((JBH A 1.9V ) |, Mo kWi ZIhRgext
loc_Hsx A loc_Ls_souRCINGx L BRAE AR 78 . HH T COMPX [ 4% 46 22 52 B BEAR IR P 7 B8 5 150 22 UK o SR Bl 5 B 1Y)
BRI, Pk, XFF COMPx {E# &AL 2] COMPxcamp FT s Z2HIIT 8], HOR T IRREAMaE S5 48 E Ol R A . 7
RZHH WA, COMPx fEiA#| COMPxcavp LAHT A H| loc psx. —MUIEM T , /£ COMPx ik %
COMPx¢camp PART2IEF |OC_LS_SOURCINGx A, IRIERR SRS | COMPX Rl g EiL 3 IOC_LS_SOURClNGX LA
HIIEE] COMPxcavp JFAEF #8515, I, TPE COMPxcLavmp MR #7255 . COMPX i£%] COMPxcLamp BA
Ja , sFSEIRI G, HIF @ N R i A Rss TRx_DISCHARGE ( HH N 364Q ) XF SS_TRx 5| . 1&
SS_TRx JH1Z SS_TRxstarT up 130 (K 22mV ) LLAT , 8 A2 ER H 3. X458 TPSTH410x 1
PEA A E - X TR A BB T HOR B A Cgs TRy HIME - 8-16 LI TE B~ T COMP i iR
FENIE

H 5 Vi1
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x
=
(%}

o
-

VOUTX
ROUT)(

Short /V
Applied g
\ / .-
A loc_Ls_sourciNG [ \/\
A
1/fsw
COMPXCLAMP.-erererererree s

5

SS_TRXsart_up

\/

Regulation loc_nsx Overcurrent Limit loc_is_sourcing Overcurrent Limit  SS_TR Discharge Startup

& 8-16. COMPx £/l ( COMPxcLamp )

BEAL G SRk i B N 58 K S BB B, JF AU R 98, COMPx BEfZ 15 3] COMPxXcLamp. X2 R
N, ZEEREDLT , COMPx JT #0536 FE ] e R T 07 380 SIE BE o TX T DAIE L — AN X e R 15 0 7 BB RS o £ A
28R A o

8.3.8.1.4 EL AL IR -SE I RY

KM MOSFET w R M AR HEN IR (Bl - fERMESITHAN ) » ERMEEIR (Flhn, &R n o R gk
B VOUT Fha B E AL L) IROE R T R e it . BRIl , BRAE AN S 7 B FE IR A 4 o SRS 8 A 0]
JEPRAE , WEM MOSFET £ 37 B 5% P JF 75 Z i B A ) X i R) N AR R IX — RS . ERXMIER T , B
MOSFET #8450 , HEI N —NETFIE A S0 MOSFET SCWrit | FF ¢35 o5 B K T v 9 1E 1) ff B v )
MOSFET FEBAR — M ( FEHEBYBE , Ml MOSFET {/54bF K WriRAs ) »

8.3.8.2 #Hy T KA~ (OVP)

A A AN s R (OVP) LBk, DAESE R E R Dt ik, 2 VSNSx =
(PWRGDxoy FauLT% * VREFx ) B, #26 OVP Wi, — BT , IXEWE Y Vourx LT EFRFRER 109% UL L
i), OVP MUk # . 24 OVP BuEn |, il FET fREFSCHDIRZS |, KON FET fRFEFFEIRE , DMEAE Voyuryk Pk
G

A HE T B0 R G B0 ) — A B A — BORREE R I TR N . BRI | R ZE OR 28 2K S PR Hh HL R 5 N
B R AT U, 2R VSNSX 5 I H A I I T~ B AE L, 1R 22 TEOR 8 1R HH 4 75 S d K H FB . 1%
KAEEBRIG , RS B RERCRSE MR R RS, £ AR/ A AR H
Ry S B AT AR TR ZE TBOR A%« X2 3 80 g v v REME . OVP T g mT 5 KRR B2 Mg/ i e

U5 VSNSx 5| il fE 5 = T OVP HIME |, &l MOSFET 43¢ | 84 By i N it DA R B K PR RE P8 Ayt i vk
VSNSx HE[FZ OVP BELL FULE |, &0 MOSFET A LATE T~ — i 4 & i S .
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8.3.8.3 sl

IR EGIRE 163°C ((MLARE ) |, PYERIACRINT HLB 2 SR R SR PH AT AR TFOC . T M S5 IR PR A 134°C (LAY ) AR
I, st B R s LR CREFBUR ARSI s S S BOR MG | 5 72 0 DRES 1F RE 06 72 S 25 A I R R R
A REAR A AL o

8.3.9 REM K AFFIH B Wi

K 8-17 SR 1 S AHZHIPAB  fa AURE R o A R AT Y 75 I e o T A T 45 28 8 R A3 i S AT S i o i TR
R e s R IR ZORES (OTA). ThR . SNSRI AMEE AL AR e 3K AR o I R B R R R AN AR
W T IFREIRAS SR BIE LA RIEL , WS JREEET (2525 8.3.10.1 155 8.3.102 77 ) .

Power Stage SWx - Lour . Voun
8Mpsy

ESRy

g RF_topx Coutx Rourx

dl X VSNSx
COMPx x BMEax —
VREFX

+ — -
EA, ro § Rs_gotx

— CPx

RSx

——

|ﬁ

&l 8-17. PAZF0E B fej 4/ ME SRR

8.3.9.1 REM KRR

TPS7H410x #$1FF) 5 SR 22K 8% . R ZERR &% VSNSX HLE 5 N #B Veery FE1E LB AT L. R ZEHUOK
PSRN 1,672 S (WA ) o BIRAMETCERAE COMPX 5] B 5t 2 (A E MR AN 2% . 1R K28 .
I 2EIE %A 16,000V/V (5 84dB). % UK #sf I HPH N 9.57M Q (L 7AE ) .

8.3.9.2 IRLES

TPS7H410x M) H %5 S (gmpsy) B A 8.35S (B AV ) . N T ARE 2 TE4IE R |, /&1 %5 6.5 ) “RE
K87 oy gmpsy SHMEHIMERILK R XEWE gmpsy B & 01 GIE N . 77 LAEE 8-18 EW
ZRIX— M,

| It VNP

lourx (A)

&l 8-18. PVIN = VIN = 5V H. T, =25°C i gmpsx 5 loutx A< &R

8.3.9.3 A4

AT AR RSCx 5|15 GND Z [al () B AS , e B T R M2 SCx. TPSTHA10x #3FERTA & 2= L2k - T #i 1Al
FFRHGE SN T AMERIE . 76 17 6.5 ) “FIFAALE7 T, F1%5 T ANFIR RSCx SRR DL KX B (I REZ4h
i, AR 26 $24E T H Tl S SLELT 7 AR AME (SCx) BT E A RSCx fH.
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- _ . 1 1
RSCx (kA2) = — 20245 - s +4285cX( % ) 51.1 (26)

Hr e

« RSCx ESLBUFTHRAZEAME (SCx , Al : Alus ) Bk EIMEI P (85 ke ) .

o fow WIFIHE | bh kHz A HpL.

o SCx RFTHIRIZAME (AR, 00t Alus) . (TE: 78 5 6.5 ) “ALFEALE” W4y | UAETKRL th
S

AR AMEE IR PR UUELE SO LR BR UM, 40 5 #EaK 27 P

Vout
SCIpEAL = —T_ = (27)

8.3.9.4 FFEAME

TPS7HA10x 5 AR M . 0] DL 2 Pk 5 vk fME: B B AR E 8% . X F TPS7TH410x |, J8H B UCR
F 2A AURME | (B = A 5 R T DL ) . 5 S EARIR B |, 15 S I SRR A T 9.2.2.9.

8.4 B ThEEAE

g SR FH ] 5 ARR W {E FR A 03 . VENRID B IR s | 2 a8 W 75 BT 0325 DAESE s A =0 T
fE. SR AN BEAS | S B A R0 s, IF HAE R 2O RS K VSNSX 5 A E v B B BE T X B, AT K
5y COMPx 5| JHl. W IR #s T8 M F o0 o R Z O gs4 H AL HON RS ME | 5 O H YR T D% B R iR AT b
B Y YETTOC HTIA R COMPX Hi & BT 77 A A FE e FA i | 2o mn ) BT ¢ | S B 526 .
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9 L ALt
#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1

EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

TPS7H410x & — K46 5 R0 BRI e el o 1288 F ] T SAGEITE MR |, R B BTN F R 4y

BUARKE R s . AP AAE 3V 2 7V A ETEE A
9.2 RN

Vin .
L.

Renx_sot

10kQ

PVIN
VIN

PWRGDx

SWx

ENx
EN_SEQ
SYNC
RT

VOUTx

VSNSx
SS_TRx

RSCx
THERMAL PAD

REFCAP
COMPx

T G%D PGND
& L 4 _;L L g & &
GND

9-1. JuZ N ] R FL ]
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9.2.1 &l ER
% 91. Wit
BitSHK e

LEPNGENES 5V £10%

I 1 EFRRRIH BE (VouT1) 0.8V

IE 2 [FRFREH HBIE (Vour2) 1.2V

IE 3 MFRFRIH HBE (Vours) 1.5V

WIE 4 HFRFRE IR (Voura) 1.8V

B IR (NI ) 3A

B (BA) FOBI IR IR A 7 *Voune=

A Y <VOUTx i)

A oL FE 400 Ayt

RBEHRIE (Vi ETF) 3V

ﬂ:yt’/‘:ﬁi (fsw) 500kHz

&iE
AR TR A DY & B NEUS S 3 fr.

9.2.2 EH & WU
9.2.2.1 iIZ1THR

D R B RS R A T R . 7 AR O i A AR B TT SRR 2 (A AT AU . 5 DA AR V) e () YR AR LL | %%
1R [P A2 ] DA FH B 3K 110 L JBR 2 AN /S (0B o S 48 SE BN RS o A, 8w T 8 2 S B84k
PITFRARFE | M s L e 2 R S AMERE . FEARWIT | IEBRMIITF AR A 500kHz. HH 7720 15, 115
i RT MBI 92.42k Q o ARELEER O 90.9k Q HEFHZS .

9.2.2.2 HyiH RS R

TS A Y R RS BRI TR RS 28 Ky s — N ERAE A RS SO L IRE 5 oK HE AT louTx 2 EE
FH0, n JrRE 29 Frn . T Y LA AR A S0 A TRAIUE (H A UK T ERAE T R R AR AU BT L PRI g e R K
WOUPE R A SR . RS, B A DT DRI R E R G R A AT U RSO . K
RUETEEN 10% % 50%. X Tk th i , Aok Ky 2l , DR E R IR R (SWx) £3l BLE /N
LUK AR

VIN_MAX — VOUTX) ( VouTx )
L> = X
( Ioutx X Kix VIN_MAX X fsw (28)

Adpg
Kix = Tours (29)

FEARBL ARG, R Kix = 40% 5 ViN_max = 5.5V (BV + 10%). #i5E ( BiiksE ) HEMES , "0 A Ji et
30. N 31 LA R 32, iFESERRIISUE IR (AiL). RMS DLA UM L. MRS SIS B %
9-2 7R
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. VIN_MAX — VouT VourT
Ay = ( Lx X) % (VIN_MAX % fsw) (30)
, v x (V -V 2
i,_RMsx = \/ louts + 13 X ( OUS;N_&,I [I\I:;M&Xx fSV(\),UTX)> (31)
, Ai
it, peAK = louTx + —3=> (32)
% 9-2. BT
Voutx (v) HHADMHRE | EFARHEBME (rH) | HRRILHER (A) | HEZR RMS B (A) | HRSIEMEHER (A)
(1 H)
08 1.14 1.8 0.76 3.01 3.38
1.2 1.56 1.8 1.04 3.02 3.52
15 1.82 1.8 1.21 3.02 3.61
1.8 2.02 2.2 1.10 3.02 3.55

TR H BB (1) L IR A H RS FEL R A A Y AT . R B R R RS IR T, R R T AR S i B
AT S AR rR B FHIRKCP DL B . EBRSA T, R A T E 8 e R IR E . it , BONRSTFRIT
R B AT e A R IR (T AR R ) K T T B A B KT SR B IR BRAE

$tF TPSTH410x , HIRBRAE I H R ME H loc_Ls sourciNgx 5 , N 7.6A. FHE RS | AR L RMS
n® 9-2 Fis.

* 9-3. Fris BB EHER

EBME (1 H) HR AR AR R = BRI Isar BUEE (A) HLRER Irms AUETE (A)
1.8 XGL6030-182MEC 9.4 9.5
2.2 XGL6030-222MEC 8.7 8.5
9.2.2.3 #yiH ARSI A

B E A R AEIY , R B IE =R - it A AR R B LU R AR
1. DIERGERIT KRB DN 1 19 22 i ) L IS 23008
2. SUECHRRAIRRAL (MEBTER ) FE R VR R E -

R AR R IRHE AR AE R B AR B — A (20 2 33 ) HHTIE R EFHASE |, I REEA
R s e R SEUEIRZ B AR |, F H N % e B E SN SR AT A A, FEEENL , il
FEL 2 1)L L 0 M e e A 3 ) I P 8 i B Al s, 1 9.2.2.9 R .
Courx(F) = max(Courx_r.0ap_steP(F), Courx_rippLE(F)) (33)
B RS — N PRUE AL T TR O GO B BRI D . 2R B 7E B B FRL A 7R SR R R n 3 1R T B e R SR AL 2 8 I
R, B SRR FE . AP ARSI A RN S AR N A, TR B — L. R A
BN RERE DL RV B TN N 5 B3 [ - 4 P2 8 42 A B i o7 7 A8 AR A B 75 8 ) SR s M Rt R . R AR
34 WHSAEER T ZIZ B MR RN BEE., XD —iEAME , HFAREEMABAERNK ESR 5
ESL. X TH&HES , H ESR B4/ , fEiHE Rl LS AT (HA2 | SR N AR A A 38
A A AR LRI ESR [HANE R

2 x Algyrx(A)

Coutx_LoaD_sTEP(F) = (34)
- fsw(Hz) x AVoutx_LoAD_sTEP(V)
Hr
Copyright © 2025 Texas Instruments Incorporated TR 7 57

Product Folder Links: TPS7H4104-SEP TPS7H4102-SEP
English Data Sheet: SLVSH61


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSY00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY00C&partnum=TPS7H4104-SEP
https://www.ti.com.cn/product/cn/tps7h4104-sep?qgpn=tps7h4104-sep
https://www.ti.com.cn/product/cn/tps7h4102-sep?qgpn=tps7h4102-sep
https://www.ti.com/lit/pdf/SLVSH61

13 TEXAS

TPS7H4104-SEP, TPS7H4102-SEP INSTRUMENTS
ZHCSY00C - MARCH 2025 - REVISED NOVEMBER 2025 www.ti.com.cn

Aloutx NP AEEHR ( AEMTER ) EINEOAL , DLZE: (A) AN, TEARFIF |, S 5 8B ik
NEEAE 3A

o fow EHAER T IRE (AL s Hz ) o TEABIT | BTk o4 ly 500kHz.

* AVoutx LoaD sTep & IR R E stk i s R VPR . fEARGI , HAR A ORETE fin th i AR A AN
3.5%.

TR R 5 RE 35 THEATR A, DU L g R SORCE SR . AEASBETE A, B ORI A R R B0
N VOUTX #J 0.8%.

A iLx(A) (35)

Cours_rippLe(F) = 5= fsw(Hz) x AVoyTx_ripPLE(V)

Horr e

1. Ny LR (AL 1 2215 (A)) « INE T A BIERE , "SR % 9-3.

2. fow RIEHRBL T AR (A7 Hz ) « fEABIT | FrikIFSe8i#% A 500kHZ.

3. AVourx RIPPLE #& ¥ OCRHVE S U H AR LRS00 . FEARB TR, H AR & AN A e it L 1
0.8%.

BeJa, PR L R S SO ORI AR AR AR ESR WA F BE . Al Ui 36 , it ESR /I L
PR BRANIEIE R SR S i A B 5 s

AVouTx_RIPPLE(Y)
ESRx < A ) (36)
x 9-4. Kt AR RIHTHE
Vourx (V) Courtx_Loap_step (1 F) Courtx_ripPLE (1 F) A ESR (mQ)
0.8 428.57 29.67 8.43
1.2 285.71 27.15 9.21
1.5 228.57 25.25 9.90
1.8 190.48 19.11 13.08

DA R R L M B 7 2 P BRI P A P S N 2 By i R B B IMELAE R UL T 2 iR
Tt LR AR MO S LU B PR A AL B RN A & T SO R B IV P . T i A AR AL,
REfE AbEE T T 30 TR VS R . 6F T i BURES SAUE it Bk, S AR OL T IS0 RN 3R 9-2
Fs o

XTI, BER LA ITA R, NRENEIEE S A 4700 F ) TS5 HAE A . FrikmAES MRk
ESR Jy 7mQ , £k RMS HIRAUEE )y 5.66A. LAk , LI T —MH T Mg 0.1 u F MR A ds. XM
FIAR RS Y 4701 wF. I JrREs 37, EATREWS THE I RN EIE USRS | SR R 9-5 i

A iLx(A)

8 x fgw(Hz) % CoyTx(F) +[ESR(Q) X Aijx(A)] (37)

AVoUTx_RIPPLE =
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R 9-5. T i F RS0

Vourx (V) AVoutx_RIPPLE (MV) AVourx rippLE & Voutx RIE S H
0.8 5.72 0.72
1.2 7.85 0.65
1.5 9.13 0.61
1.8 8.29 0.46
9.2.2.4 N\ ARG

WA I 2 8 1) P AR 55 B O TPSTHA10x (S A HUEHEAT R AF IR, DLSEBLE L < PERE . BARERAE PVIN
A VIN F BT — N N AR08 4.7 u F B A | (R F 2 AN A B AR &
BN S AR IR R A | TR N AR | T ROE B R R WA i RN AT E TR R AR
75 RS T B B OB T S B AR T R AR . AR 4% 0 S0 R A (B s 0K T U R X 38 15 As
SRR S PN YNGR KA

iCIN_RMSx( A) — louT ( A) % \/(VOUTX (V) x [Vin_min(V) = VOUTX(V)]) (38)

2
ViN_miN (V)

SRJE , AIER A R 39 DLk R T R B oK H N SO L AV|N_RIPPLE F7s, HERANEMANEE .. EAK
Thh AR BN EEE VIN (4.5V) 1 0.1% MHIANSUE I (A ViN ripPLE = 4.5MV).

0.25 x IgyTx(A)
AViN_rippLE(V) X fsw(Hz)

Cinx(F) = (39)

N HL R A BT TSN 4R 9-6 TR .
& 9-6. MAHRERIIHE

Vourx (V) icin_Rmsx (A) Cinx BT FR{E (1 F)
0.8 1.15
1.2 1.33
333.33
1.5 1.41
1.8 1.47

HIFER , T 39 AUfE ESR M ASUM B HIFENT . Rt , FIH] T #SMNK A . BRI , 7K 330 uF
R A S 22uF MR AR S 0.1 uF MR R AG AT | L8l 3521 u F SN A . 1K AR
A (BGEIE ) ERERMA A S . A R A IR SSE S ML PVIN 56 & .

9.2.2.5 HjE B AR

BIR B g Css TRy PRE L A 1A a0 ) L S8 BUARAR G A (BT AE RIS TR] o A0 R R ZE AR R B3R, X
RAT A R AR AR K (IR R IR e e as R SR RS B2 dn st ), B L A 8, X 7R ZAR K I LAt
7 RE RIS LA A% T B e b R T VLA SR FE LT B K LR AT BE B TPSTHA10x & B i BR1E , M
AN HIRREGE 2 B, BB R ST . BR A e e 42R A< RT DA pax e e . W] DA 5 R 20
A RER 19 THEHOR S AE . tFRE LT R 9-7 . X T Veerx 5 lss tre TS, RIIRES
RO E N RO, Bkt rfEs 2, kel 21,
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R 9-7. WA AR/ IHTE

Vourx (V) tss_TRx_NOMINAL (MS) Css_TRx_NoMmiINAL (nF) Css_TrRx_seLECTED (NF)
0.8 0.31 1.1 1.2
1.2 0.47 1.66 1.8
1.5 0.59 2.08 2.2
1.8 0.71 2.5 2.7

9.2.2.6 R4 (UVLO) & )R

2K BIPTRG A BB A BURRE, ATAER VIN AT GND 2 8] B4 B 93 R A5 R J5 F TPS7HA10x. Sbs B, XA #)
THMAT UVLO MIfE . B, @E# 3V MENPT® T HIE (Vuvio_chx TaRGeT). PAJE , EFH 10kQ 1
Renx Top » ZFHEREWETE (& AR BREE AR TIRERY ) B KA S (& LA i = A il A 2 m BT 5 ) 10
SRR HL P2 TR SE IR A ER AT . SRS, FIA O RER 8, THHE Reny por , THE1FHI 2.53kQ . 3E#(E N 2.61kQ .

FIA TR 9 5 Ut 10, AT BUG Rl i SESEBR i) ETHS R UVLO. Vuvio_chx rising TSR DY 2,93V,
Vuvio cHx FALLING HITHERAE Y 2.42V.

9.2.2.7 #yH o SR FR BB i R

FHL B 70 s 7 9 2% RrB_TOPX 5 Rre_BOTX AF&REwmEHE. £+, RFB_ToPX P 10k Q HFHES . Bbak | ¥
—~20Q S re Topx K, WRENEATIEHIMAENE. FIH 10.02kQ KWAEHES A1, ATRAHE L
JRE P AME . FIH B HAE (FIH 0.1% MAZE ) FHBFEE | E8Hsehr ( Boke ) L. N TR KRER
AR (VRery) SIANRZE |, R RAHBE RN FOE (maEREE ) |, w 78R 2 Fros.

T sEbr (ske ) E, FIH 7R3 5 pREA 4 (HEEENSEME S IRE. SR £ 9-8 Fin.

% 9-8. R ERARENME Vourx

VOUTx (V) Reg_porx THEAE (kQ) Rrg_gotx EEME (kQ) Vourx SEFME (V) Vourx IRZ (mV)
0.8 29.57 29.4 0.802 8.02
1.2 9.94 9.88 1.204 12.07
1.5 6.63 6.57 1.509 15.15
1.8 4.98 4.93 1.812 18.2

FIRE , AT O TR i Hedls . C A8l vl M T FEBEEAT Bt 5. X T RXASREI , e 5 HAB R IR |, 77
Ciaz 20 NST e S7YI IR

9.2.2.8 Rl FAMEER

IR P AT DL AN [ B B2 30 B AN ) (0 2R A A, (B0 8 2 UL R SR MR A R S i e PR o DA r R RS
Wy RE 27 . UFEHVRIBAMEBLE | BT DRI D5 AR 26, TSR ZEK) RSC HLH.

& 9-9. FEAMEBIHHH

VOUTx (V) SCipeaL (A/us) RSC i+#H (kQ) RSC i #1H (kQ)
0.8 0.44 871.41 499
1.2 0.67 550.41 360
15 0.83 422.01 294
1.8 0.82 431.52 294

FEIX—HFE R R Bl SR T PO WU SRR R A XA RO SR AL AR B AN &

B, Bt RSC A FHAS I THA B 5 I P 2 [0 f7 A 22 57

9.2.2.9 *METLERE

i AN [ P L

95 8.3.9 A T TPSTHA10x HIFEHIFAEE . JH T HMESLE AT TR T PR 38 A4 32 HoAt ] T4 Mz ( F
TR A2 1) o R s 8 P ol 5388 P 7795
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Power Stage AESWX A2 o Voun
8Mpsx
ESR«
§ Re_topx Courx Roumx

o X VSNSx
COMPx 5 e 1
¥ — —
EA« ro VRerx g Re_gotx

RSx

——Crx
=2
B 9-2. BAALIREE M I BLxMz

1. BERTT (BUHAR ) XA foox targeTe — AN AIAIAGBEE J5E R S AR BOE AT RAE T 10%
(1/10) 2 20% (1/5) Z[A] . IR H 2> St R 17 (A I 2 o [0 0 DR e ) 2 WM A S PR L R B o AEAS LT
25kHz 72 FITik i) H AR SO

2. TR 40 B MR ZE TBOR AR B i A3 2

2m X fcox_TARGET X CoUuTx (40)
gMmpgSyx

Aymx =

Hrh | gmpgy NTHEREE S . (25°C I, #AY{E )y 8.359)
3. mdid R 41, BiE Ry :

AyM  _ VOUTx
Rgy = VM VOUTX 41
Sx = gmpax © VREFx (41)

Hrr, gmeax RIRZEBORE ST (25°C i, #AEY 16720 S ) |, Vrer MR (79 0.597.5V , 41 J5
B2 PR ) .
4. WHINRFEE W (R TR 42 e ) -

_ TouTx
fP_PSX T 2m X CoyTx X VOUTx (42)

5. JHILIEFE Coy , AEPWAUME —MMET L (IRETT 2 43 #iE )

_ 1
CSx = 2w X Fp_psx X Rox (43)

6. ML 44 THE A A SR ESR T4
f7_ESRx = ZrRESRAR o (44)

7. Cpx MM H A Cour HIAEAURIRHFL (ESR) 1% M. BERTLMEM T 45 THEAGH -

_ 1
CPx = Ry X 2w X T7_Fsr (45)

R, R ESR F i TIFRPRM —F |, WA —FRIFF |, MR 45 ) ESR % xi.
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INSTRUMENTS
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* 9-10. tMETLMTHHE

Vourtx (V) Aymx (VIV) Rsx (kQ) fp_psx(kHz) Csx (nF) fz_esrx (kHz) Csx (pF)
0.8 7.08 1.27 464.67
1.2 10.62 0.85 309.78

8.84 17.7 48.37
1.5 13.28 0.68 247.83
1.8 15.93 0.56 206.52
F 9-11. FrixME ot
Voutx (v) Rsx (k) Csx(nF) Cpx (PF)

0.8 6.98 470

1.2 10.5 18 330

1.5 13.3 220

1.8 16.2 220

R, i, MR A G T8 R OO IR . AT ARSI S IS HEAT AL | DAt — P 2
R0 W S DU DR BT i 28 OB B0
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9.2.3 W HIZE

TPS7H4104 PP EEH A T REW TRk, MREHR -

* VIN=PVIN =5V
o HFRAIFE (fsw) = 500kHz

® VOUT1 =0.8V , VOUT2 =12V , VOUT3 =1.5V Ll& VOUT4 =1.8V

louTx=3A

VOUT1
1 e e s
W, W“W%W\W»W*WMMUMM‘MW

1Jul 2024

VOuT1
e N

I i o
T L TR SRR ey

1 Jul 2024)

& 9-4. Vours WHAMEKTH

VOuT2 e e
1 e e e
"\‘z\,vq‘n'k‘\'.‘wWV@MV\N\":WNW\"\W’\\M\W“‘\M%W"

17ul 2024)

VOouT2

] i L U IR TOTER
L s L

17ul 2024)

IoUT
D AV AN Y A A R,

RV
VOouT3

1Jul 2024

A 9-7. Vouts B REH K EFH

VOouT3

oo i A s !w'www»wmwmwmww
1 R e ’

ouT

1Jul 2024)

K 9-8. Vours T ERMER T F&
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VOouT4

| Jrm— : ANV A
DAY A —————— ——— ] : S

AN AV

VouT4

fl ) 1Tul 2024) — (1 Jul 2024)
Y e
B 9-9. Vours W HEMTER BT &l 9-10. Voytq W EMER T B
Measurement: Gain / Phase Measurement: Gain / Phase
100 100
_. 80 150 80 150
3 3
s 100 & = 60 100 &
ERL 2 E ]
é 20 02 :é_n £
8 < 3 c
= 0 5 > 0 3
5 20 a = b
£ . . & &
f - 50 % f - 50 %
g 60 -100— % 60 -100=
i 150 = 80 150
-100 -100,
100 1k 10k 100k 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
— Trace 1 — Trace 2 — Trace 1 — Trace 2
MRHIAE SHAZ N 22.5kHz , MINIHEIE A 61.4 . M 22 RN 24.5kHz , HALARE N 63.3 JF.
—q i 4 R = i 4
& 9-11. Vour1 SBEH BRI & 9-12. Voyr, TBEEIF BB AR A
Measurement: Gain / Phase Measurement: Gain / Phase
100
= 150 o ® 150
2 100 © 2 e 100 &
g 8 T 40 3
£ 50 & = 50 8
=4 - S 20 a
L o £ s c
© 5o N T -20 sg QN
f 0 50 % f Y 50 %
g - -100— g 60 -100—
= 80 150 F 80 150
100, -100,
100 1k 10k 100k 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
— Trace 1 — Trace 2 — Trace 1 — Trace 2
M 2E SRZ AN 23.9kHz , AHALARE N 68.2 JF . A28 SAF A 23kHz , MM EEA 61.4 o

[l 9-13. Vours Se I BB A & 9-14. Voyrg SEEFRBAE B

@ 200y A ”'-umn-:

5-++0.00000!

&l 9-15. Voury B H B RS0k

64

&
)
)q.
5
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9.3 FATIEAT

TPS7H410x Al FHIFEECE . LMEET TPS7TH4104 FL 532 4E 12A g K iR . il TPS7H4102 A5
FRAE 6A BIBOH L . OB A AR & 9-12 B . THES ( CH1 Al CH4 ) FIJE#S ( CH2 #1 CH3 ) &
TEHA 180 LA ARES | DA IEE 5 2 52 FF 8.

JEIE 1 AUEE 4 0 FBGERE IR 9-16 Fias , BEAMECR B AN I8 IE L LR Bt Ek 6A IHLIR. [Hi | SR YR
B 2 ANLLER BN, IR n ADNIRBEARAE TP R 2R B AR AR 1N, o N2 IR 1 8 .
EFFBAL U | RORAR ZE TR 4% (COMPX) % H AR B E B AE — &S |, AT DU KPR b el /D 1 DRR 22 T8OK 2% gmeax

ZFM S RAURR. Bt , MR EZHEDIIRL gmpgy HRIRELRE . HSHAE B U IER R
JE. M TID 455E .

# 9-12. TPSTH410x HIAHNT LB B
B B S XA (°)
TPS7H4104 0
90
270
180

TPS7H4102

B I B VR \C R

180

TEIATHUR |, AR 7T DLAMS: TPS7H410x ¢

1. A EHHEE Courx XM (loutx) IMEEAN RS . HHEK 9-16 1 AZ% |, Coutx= Coutt + CouT2 H
H loutx = louT1 + loute. ™Y 9.2.2.9 FHF/RIAHFIERE |, (H4 FH 5 FE20 46 THE Ry B4k

2. %A 9.2.2.9 HFP IR AAMEREANEE . EXFMEIT |, Coutx M louTx 4% 1N 47 , - H Rex A3
BAEAA . XA SR ORI, B SR T AT LD BT 2 I M E SR A AME e T
7EN COMP 3| B e

1, A Vo
Rsx_PARALLEL = 17 X % ng: (46)
B 7 AME R R AR AL | BRI R OR S A, BUONBIE B SRFN © Iss_Trx PARALLEL=lss TRx X No fi
FZAE 572016 TR B A .

#1E
FEASARAL B AR AME f B SR AT AR R E , JF HAE AL A7 £ 7% F B
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VIN Rewren1
PWRGD1 [ PWRGD
PVIN L vouT
lours lounx
VIN SW1 T

C
L I o Rr_top1 %ROUTX
L R;

VSNs1p—VYSNS

{ENST ENY
TPS7H410x Re aom
Re (CH#1)
RSC1
YN
SYNC REFCAP
SS_TR SS_TR1 PGND
- 1470 nF
GND - RSC
COMP COMP1 THERMAL PAD
Css_TR1== R
Ce1 °
T —Ce1 RT
1

EN4 PWRGD4
S TRLg ss TR4 sw4
COMP o . o1ipa TPS7H410x

(CH #4)

VSNS4
RSC4

st | L& T TPSTH410x T A liE I3 E , SYNC 2 rl ki .

& 9-16. H BB S 7 B4 TPSTH410x 224 ERiEE 1 X 4

TPS7H410x N AR R0 T -
o AN BN RUBINES ) SEEDE T VSNS T S ERAAE — Rl B B i H L .
o TEFTH SSx FlMEER: (8UERE: ) RN T , AFE-ANYEIEELR.
- A IR AR (N) 638 .
o AH AN IS R 2SR B AN UVLO |, I BT ENx 5 i EAE —i.
« ¥ PWRGD 5| IERAE— I H A Eh s , DMERIS “ZRek” (wired-OR) L IEH (55 .
o W EFTIA | KT COMPx 5| JIERE — I AH N A ME IR 4

9.3.1 A FIH H} BB FENG
5 MR RS SO LE | JFER N ARAL P03 22— AT AR S A AN g 4 A 28 DA R R A 2K

#iE
MFALZ [ FIAHAZ 46T 360/N FE (( Hor N ZAHALEL ) I, A% ehihig i A . % EliE I iTis
A7 (BIEsE 1 f 4, JEIE 2 A0 3 BTAEIE 1 B 4 ) I, XBGEH . BBAh , ARATREIC AR R AGAE

FREFKMETRAEKN , BEET | G 7 2 i 0 S R e .
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9.3.1.1 Hr AR/

AAAL I IS AT I, EATT AR AR AL S SRS LEAS R I [E) 6]y ) H A AT FE R . X S USRI (T A
A ) ARG . T A IR S R A A (Courx) I, BRI/ 80 FL I
B BRR A I RS0 A RIEER MR | S E 9-17,

IOUT4 \/\/\/\
IOUTl /\/\/\

Sw4

SW1

&l 9-17. SW1 1 SW4 H-IER i) BB 23S S80Ik B

IS B ST Y LU R BT DA T R 47 5. 7RI 9-18 TR IR E 2 AT 4 ASJFICIEIE ( BUAL ) A
o RrEPRIER N AT T2 30 BATHEL loyry S0 R -

A}, pPARALLEL_FACTOR = ﬁ x (D-g) % (1 = D) (47)
o
s DRUHER R LT (058 1) .
© N NFATHIOIEL
* m = floor (N X D)
BN 7
08 \ \\ // /
ol NN A/

0.6 \

\ N /

» \ AN /

7 \ N\ / /
y N AN

0.1 \ \ / /

—
—_ N=2
0 Y V1 [==
0 0.1 02 0.3 04 05 06 07 08 0.9 1
Duty Cycle
B 9-18. Ai__parALLEL_FACTOR 5 B T HIAIHIK R
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9.3.1.2 A BBAWR/D

EZ MR , SEREAMALAE (loutx) FHAMRGAHLL |, AN RMS B EAK. X P/ v A BN
HLZY (A B 2 AR R N SO R . 5 — MR BASE TIb 7 T A A 4 S5 R0 BRHLBE (ESR) B LUK T
FE A KA 9-19 BoR T HHAM ( BL ) MHEL , CH1 Al CH4 FELA R4 N IR . S N FEIR RMS P&
ISP DA 77 #2500 48 AT HE . 1 REGEH TR 7220 38 i EAH A RMS iR, & 9-20 B/r T
iCIN_RMS_PARALLEL_FACTOR 3 i 25 FLI] IR &

T
LT

A
|
|

7

L7
(
|

Anfnf

&l 9-19. SW1 K SW4 FEBE %I BV I T

7 '

7|
|

ICIN_RMS_PARALLEL_FACTOR = \/ (D- %) x (1 - D) (48)

Hrp

* DRUBEFRIEZ (05 1) .
o« N OTFATAIRLEL.

* m =floor (N X D)

0.25 |

zz
[0
BN

0.225

o
[N

o
J
a

\
\

0.125

ICIN_RMS_PARALLEL_FACTOR
o
o -
3 @
—
\\
\\

\
_I 0.075 \\
/i \/ \ \/
\ V \
: | |

0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
Duty Cycle

Bl 9-20. icin_rMS_PARALLEL_FACTOR 3 B ZEHLZ IR R

T
N \\
LT
T [

—
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9.4 >R fi BB K T

BN AR (B EE ) BT B, RN T i i 12 R o P A ) A DA St A
1. ENx = 10kQ FH:% GND.
2. N VENX < VEN_FALLING ( gl ENx = {KHLFP ) i) , COMPx FEWNH T Hi % GND

o WERTFEAME AR W = 10k Q .

3. RSCx = 10kQ ~$i% GND.

4. SS_TRxi#it 364Q ( #LHYH ) fEN B NHLE GND.

5. VSNSx = 10kQ THi% GND.

6. SWx = 10kQ T#Hi% GND.

7. PWRGDx = 10kQ T#7% GND.
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9.5 HJRMREIN

TPS7H410x Bt N7E 3V 2 7V [P N B IE RSB N IS8T . 12 N\ BRI RAF AT . B YR 204 B 5%
B, LSRR IE M AR . IXAFEM PVIN 2] GND FI2/D— 4.7 0F (BFHUG ) (85X PVIN 5] E—4,
A SWx 53— ) , LM VIN | GND fJ—/ 10 F &R A | X7TR BeiEif. PVIN Al VIN 00U A
FFHE , @ 7 MWAMRIER: PVIN F1 VIN. 752 BN N SUR I 11 2 500 i) e 75 ELAI 4 M A Hh b %5 55 1
A, WA TPS7THA10x #3FE B a8 fH 4 N IR I JLoe~T |, WA RE e 5 AN KA R A . A2 I
JRTRESEIL M NS IECE. | 7T EE %) GND (R IHPTER S . i om B S0 K55 s B A, AT LG o 4a e 51 1)
M 2% PR ) 1

9.6 fi)F
9.6.1 /758

BT JR R R RO — AN E B . A5 PCB AR, 1S5 17 9.6.2.

o BRI RIRTTEE L DS, T2 Heth X3 r] (s I R N 55 B AL 2 s i EE DB AL A 5 DAL TPST7H410x
afEIE TR ALER BN AR |, DUESR A R B R A B 3 thdi ) FRAR TR Bt [X g 5 A i3t
ST A 2B A 08 R T T AR

o U P AALS AL TPSTHA10x T 7 I BUAVR AL IE L B N FIEHLZE 1) GND. T ifs B THUZ A B IR A 3%
M DAAE R B AR ANTH A PGND 2 [ SR AEME A IR, X AT e A e

o ZAE T AR R AR Y RO B R T RE - A B R R A R A LR, T 7 A R P A R A
e N7 hBiEER BRI, ALEER A X7R A S ESR B %55 B AL A de A8 PVIN 51 BRI 4 b

o VERRATRELE /D 55 A AR E R F S . PVIN G BAUNTEE I R 10 [m] 3 T A

o A, ERIUERA XTR AR ESR MRS LA AR VIN SIS B 0. B RIS il R R IR BT %
BRI AT £ (WRAER ), A2 PVIN 5505 B2 45 A FL IR AT 26

o HIT SWOEHRIF RN AL, Finth USSR E ST SW S| SCE |, PCB SAATIA B R T RELi IR , 8k G Fi 25
ARG .

o R R A AR P T AR TS PVIN N 55 6 A SR R B FR e . SRR/ INMZ SR KT, RN R KR 2
15 (198 1

o AR RABAT At B LGRS EMI AT AR A YR . RO S AT A B LR AR . TR (SW) T NI AR LR AT 2.
RATHE , MO8 G2 AT 2 LA B AR S T IR R, ISR B S R, IR
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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 ©)
@ ©)

TPS7H4102MPAPTSEP Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 TPS7H4102M
PAPSEP

TPS7H4104MPAPTSEP Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 TPS7H4104M
PAPSEP

V62/25661-01XE Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 TPS7H4104M
PAPSEP

V62/25661-02XE Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 TPS7H4102M
PAPSEP

@ 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 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.

® 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.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 8-Dec-2025
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 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)
TPS7H4102MPAPTSEP | HTQFP PAP 64 250 330.0 24.4 13.0 | 13.0 1.5 16.0 | 24.0 Q2
TPS7H4104MPAPTSEP | HTQFP PAP 64 250 330.0 24.4 13.0 | 13.0 1.5 16.0 | 24.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 8-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS7H4102MPAPTSEP HTQFP PAP 64 250 367.0 367.0 55.0
TPS7H4104MPAPTSEP HTQFP PAP 64 250 367.0 367.0 55.0
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GENERIC PACKAGE VIEW
PAP 64 HTQFP - 1.2 mm max height

10 x 10, 0.5 mm pitch QUAD FLATPACK

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226442/A
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PACKAGE OUTLINE

PAPO064R PowerPAD™ TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK
Y N AL
PIN 11D 64 NOTE 3 49
INilmhhhhhhey
15/\0 §48
P2 = = i
NOTE3 —] —
= =t
\_ L )%
R ]
! eox !« 64X 0,17
] — [ [0.080 [c|A[B]

% W awealilalalalalalalalalalalalal T
(0.127) - &

TYP

6.79
H2s

innnnmnannnnn

— 1.2 MAX

SEATING PLANE

0.15
[ ]o0s[c] —o0s

DETAIL A
TYPICAL

4230159/B 08/2024

NOTES:

PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs.
4. Strap features may not be present.
5. Reference JEDEC registration MS-026.

i
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EXAMPLE BOARD LAYOUT
PAPO064R PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

SOLDER MASK

won—-—1 TORGROREERAR

(R0.05)
§1 I R /48 TYP
64X(03)r%

SYMM % b o oo N RS
—L— = - P EE = (1.3TYP)
| o o o o -
| -t
60X(O.5)T§ i p o o i °
== § . %pgﬁy
e | ‘ 777777777777 33

o @@ %HH%@BH +++++ :

METAL COVERED

SEE DETAILS BY SOLDER MASK

(1 3 TYP)

r (11.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X
0.05 MAX —=
0.05 MIN ﬁ

ALL AROUND ALL AROUND V

SOLDER MASK

/METAL : OPENING
EXPOSED METAL w
—J_|
I
\METAL UNDER

EXPOSED METAL

|
|
!
|
!
|
|
!
|
|
|
\

\SOLDER MASK | SOLDER MASK
OPENING —
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4230159/B 08/2024

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.
8. This package is designed to be soldered to a thermal pad on the board. See technical brief, Powerpad thermally enhanced package,
Texas Instruments Literature No. SLMA002 (www.ti.com/lit/sima002) and SLMAQ04 (www.ti.com/lit/sima004).
9. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled,
plugged or tented.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
PAPO064R PowerPAD™ TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

6.79)
BASED ON 0.125
THICK STENCIL

SYMM SEE TABLE FOR

DIFFERENT OPENINGS
64 ‘ 49 FOR OTHER STENCIL

e4x<1_5)ﬁ ﬂ}HHH HHHHH{ /[ _THeKNESSES

,,,,,,,,,,,,, ‘,,,,,,,,,,,7,,
LC‘: —
x09 =

| I
T = ‘
(ROOS) TYP % i .l O O ! O O O

|

o N N ‘ O N O
|
|

) o O O O O R %
16 . . 1133

| [ [

METAL COVERED/ | |
el

|

! 17 ‘ 32 [

< (11.4) -

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:6X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 7.59 X 7.59
0.125 6.79 X 6.79 (SHOWN)
0.15 6.20 X 6.20
0.175 5.74 X 5.74

4230159/B 08/2024

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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