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TPS7H410x-SP A1 TPSTH410x-SEP Hi4@at. 3V E TV, FiliE 3A. ZiEE
[ 1 B IR e s
1 Kt 3 %

o HHEEST A E (TID) F5E

- IREEARHT 100krad(Si) 4R SN 45
(RHA)

o HiE T HORLT RN (SEE)

- BRI 8 (SEL). HUORLTREE (SEB) LKL T
Wiz (SEGR) Rk P B #4752 (LET) = 75MeV-
cm?/mg LA g% (AR Z& 1R 52 35 BB S L
TPS7H4104 SEE #1 TPS7H4102 SEE %514k
=

)

- ok T-Thigrhr (SEFI) Mk A (SET) B
7£ LET = 75MeV-cm2/mg LA &AL ( ik 21
e #(E B2 W, TPS7H4104 SEE Al
TPS7H4102 SEE #E5Hk & )

o FINHEVER 0 3V 2 7V

o PASETE KM A BA | 2 IE IR AT R
f FEL AL

o MURIRE 91.1% ((HLAUME ) , 41N VIN = 5V,
VOUT =1.8V. IOUT =1A. fSW = 500kHz

o K 62mQ (=M ) A1 55mQ (KMl ) MOSFET
(VN =5V LY )

o RIEMITFRITR
- 100kHz £ 1MHz K #i{k% 2%
- AMEES IhRE

« 599.48mV + 1% HIREff L R IEME | & T4k, &
FELL K TID

o R Bhdk N T

* R (CHx)

- AR AME (RSCx)

- BB S TE (SS_TRX)

- RIES I A EYE I i A (PWRGDX)

- HIN{ERE (ENX)

« FIH EN_SEQ B ETHFH 5 [ pm R BEP51 (A

TPS7H4104 A%k )

o BT E ASTM E595 Arifk i %8k}t 285 R < A
o ATHTHERMREEH (-55°C % 125°C)

2 N

o KF DRGSR
+ DEHTIRS (EPS)
o i FE G YR

TPS7H4104 A1 TPS7THA102 S 4% 4% ) S 7Y 37 FH 33t
PR 7V BEIEIE A (1) 2 10 18 4 (E i i p =X
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

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

(1) HREMEE , HER BRI,
() BRI, AR (K x 50) Jobaiiis , RasEsi.

R : EN_SEQ {U&EH T TPS7H4104

e A i B 2

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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g
T HFEE et 1 8.4 BEAEINBEIETR oo 52
2 BT ettt 1 O IR oo 53
B BB ettt eeenenes 1 IR I £ =0 S 53
A BBEELERZR oo 3 9.2 BT FH .ot 53
LRI 1 T i 4 9.3 FE T aB T et 62
B BT e 7 9.4 ARAFFHIBIE IR B oo 65

D OB N 5= = NN 7 9.5 BEYEAHICZE I oo 65
B.2 ESD ZEZ ettt 7 0.6 T A e 66
B.3 I IB AT 2 ettt 7 A0 BB A TR S e 71
B4 FUPEREIE B e 8 101 R T e 71
8.5 BT oottt 8 10.2 B STARY BT HTIE I v 71
B.6 ST B AT oo 12 10.3 ST YR oot 71
B.7 BLTEEIE oo 13 104 T R et 71
VS0 b3 S S 27 10.5 B HLTIUE S e 71
8 FEATBEI oo 30 106 RIE oot 71
B IR et 30 B T T IR oot 71
8.2 TBETTHEREL e 31 LPIR A i R AN = S 72
BB BRTEBEI oo 32
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4 B[R
R 41, BAER
BHBARS BEHE iEseEg () =348 EEp T SRR S
TID 3y 100krad(Si)
TPS7H4104-SP RLAT , QMLP-RHA 5962R2320801PYE
K& DSEE 1§
. N 75MeV-cm2/mg
TID 2y 50krad(Si)
RLAT , e T " TPS7H4104MPAPTS
TPS7H4104-SEP % DSEE g | MR IR Ep
N 43MeV-cm?2/mg
64 5|l HTQFP PAP
TID % 100krad(Si)
RLAT ,
TPS7H4102-SP % 1E DSEE {840 QMLP-RHA 5962R2320802PYE
) N 75MeV-cm?2/mg
TID 2y 50krad(Si)
RLAT, 5 TPS7H4102MPAPTS
TPS7H4102-SEP % DSEE iy | MERALR YR Ep
4 43MeV-cm?2/mg

(1) TID RS AERE , DSEE SRMIATERR TR . A4 hh ORI TID i35 Fl SEE i & 2t 7 #iSME .
(2) ARBMUEHMHAEE , HEE TI S1HER
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5 5| WECEMTIRE

> B >a

[

Z a a

mmmmmmmmmmmmmm

pwReDL[ T | 8 | PWRGDA4 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 | 3 $=0 $=180° i 5 | SS_TR4
E } ! 4 | compa E ! ! 44 | coMP4
CORNSE [e] | ! 3 | Rsca Co.:z [6 ] ! | 3 ] Rsca
GND [ 7| . T T TR eno[7 | Lo T T e
VN[ 8 | ' | 1 | EN_SE VN[ 8 | | | N
REFCAP [ 9 | i TPS7HA104 i 0 smz ¢ REFCAP [ 9 | i TPS7H4102 i ; stNc
GND | 10 ! ! 9 | GND GND | 10 ! ! 9 | GND
RSC2 11””}L 7777777777777 T 38 ] rses ne [11 ! ! 8 | NC
comp2 [ 12 i . | 7 | comp3 Ne[12 ! | 7] NC
ss TR2 (13 | \ $=90° ! $=270° i 36 | SS_TR3 Ne[ 13 ! | 36 | NC
vsns2 [ 14 i ! i [ 35 ] vsns3 c[14 i i [ 35 | NC
EN2 [ 15 ; 1 ! 4 ] EN3 c[15 i ! [ 34 ] NC
PWRGD2 [ 16 e 3 | PWRGD3 c[16|  ~TOTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT [33] NnC
5-1. TPS7H4104 K 5-2. TPS7H41 02
PAP $13 PAP &}35
64 5|} HTQFP 64 5| f{l HTQFP
(AR ) ( ALK )
* 5-1. 51 ThAe
El):: |
(1) WH
L FR TPS7H4104 | TPS7H4102 = L
comp1 5 yo I 1 MM ST, I 1 (B GO R 5 1 R B BB . IS 1
AT oA I R 2% 5
comP2 12 _ o [BE2 HESI, B 2 NS REFBALS ARSI LR, W 2
AR AME SO e B % 5
coMP3 57 B Vo |TEI 3 RS . I 3 085 B IR RO A H 5 0 F AR B OB A B 3
IR A o R 2% 5
compa i Vo I 4 MMM, I 4 MF5 S U HOCE L 5 14 b LR B LB I 4
AR AME SO B R %5
EJ‘H??M%lZ?/[HﬂE@%EEﬂZ [VENisEofRISING (MAX)] U\ﬁii)jzj]y\kl\_‘] Fi@iE 4 ) EF
EN SEQ 41 . | FAHl. BREN—/MNIEIE 4 ZEE 1 B FREFH, K% i 2K [<
- VEN_SEQ_FALLING (MIN)]° i—’lﬂi@iﬁﬂ?ﬂﬁi%‘ﬁ%ﬁ ( EN_SEQ = }:FE?} ) H SYNC Hﬂ&l‘%ﬁgﬂz
ZhE) , T E4E EN_SEQ Ml GND Z[alffif] 470nF H.%% .
P 1. K% IR BT [ Viens risivG vl o WA I 1. K i%5) %
KT
ENT 2 b IS Vens racine quing] » BMEASFIERS 1. 75 VIN 5 GND 2 6 FI4h 2 | LAGEARIR 7 5
AEE 1 1) TR .
A 2. K% IR BT [ Viens risivG ] - DA FIBIE 2. K i%5) IR %
B 1T
EN2 15 " |I< Vene racune quml - LB 2. 46 VIN 55 GND Z EFIAH A , LR 2
VHHEETE 2 (150 R
JA I 3. K% 5 IR 2 S T [> Venx risine (vax)] » BMERHIEIE 3. $51%5] i =
- ik~
EN3 34 bl VENy FALLING (MIN)] DUE S @ 3. 7€ VIN 15 GND 2 [ 1140 2% , DUE AR 7
VAR 3 F) S L P
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x 5-1. 5| IThEE (48)

51
Q) B
LZFK TPS7H4104 ’TPS7H4102 = L
JAHHIEIE 4. K% 5] IR 2 S R [> Venx RisiNG (vax)] - PMEJE HEIE 4. #5052
EN4 47 | e o E . P -
[< VEnx_FALLING (MIN)] DUMEEEF@IE 4. 78 VIN 5 GND Z [AMEE o0 IE4% | DB AR I 75 22
TAEEIEIE 4 (1) S8 R T,
GND 7. 10. 39 — |, BT TR BRI B . %S %R E PGND |, DMERRBERS B 24T
NG B 11-22, o %Jﬂﬁ XS] IARAE Y . R UUT PR IX S 5] R ZE GND AR I B L ;
27-38, 41 , IR LEH] AT LA RR T IT BE 3 2 GND A VIN 22 8] (AT T L
WiE 1 I 4 ThR L. Wi 1 FiWE 4 MRIThE MOSFET BUIE M F# . H4r
PGND 23-26. 55-58 | PGND 5 GND et ik,
PVIN 17. 18. 31. 32. 49, | [ 1 EEIE 4 RGN B 1 SIEIE 4 ORI, e PVIN 5]
50.63. 64 VTR SR N LA A o
WIE 1R CHRPEER 5. XA TR 5. A BAr PSS | K%
PWRGD1 1 o |EEFITEZEAT (STV). 2 Vours 4 THFLE 6% ( ﬂﬂzﬂ ) LA, PWRGD1 B M
A M Vourt BHGFEE 9% ( HRUY ) BiEkBasktE (Flan : JSchr ) At ,
PWRGD1 B N3
MWIE 2 [ CHEPRIER 5. X ANTFR S GRS R AR | %] N
PWRGD2 16 — o |BEEFFIZIRGT (STV). 2 Vours 4 THFEE 6% ( SUILE ) LA , PWRGD2 iy
B 2 Voure BHITEE 9% ( S BUE ) SRS (Flan - FSClr ) I
PWRGD2 & Jy k.
MWIE 3 PR 5. XA IR 5. —A BAr PSS | K%
PWRGD3 33 - o |EEFHEZHILT (STV). 2 Vours T4kl 6% ( Jfﬁ ) LA, PWRGD3 B My
A M Vours HHGFEE 9% ( #HY ) E‘cﬁ:ﬁﬁzl&f—ﬁ%ﬁ (fldm : et ) WiE
PWRGD3 & N3
I 4 1 CRIFIER” 5. XA TFRR S, @A BBy | K% e
PWRGD4 48 o [|EEPTEEZELT (STV). X Vours AL THFLH 6% (MLE ) UM, PWRGD4 By
B 2 Vours BHIFEE 9% ( HLRY ) SRS (Flan - FSElr ) I
PWRGD4 B Jy L3k
REFCAP 9 o | FEMEHLARSI. PIRH BRALER I ATONF (AN AR . 51 LA 1.235V (LA
) RIFFR . &0 NT% 5| % BT o] A1 FL
RSC1 6 /O |iHIE& 1 51 MR R, ATl RSC1 ) GND Z [P ES | B EIHIE 1 R AME.
RSC2 11 — /O |J@iE 2 51 R R AME . TET RSC2 £ GND Z [\ HIFH &Y , W B IRIE 2 MRtEAME.
RSC3 38 — /O |iHi& 3 IR A% . ATt RSC3 3| GND [ (P2 , ¥ EIIE 3 MRRAME.
RSC4 43 /O |J@iE 4 51 R 2 AME ., TET RSC4 £ GND Z [ HIFH A | W EIRIE 4 MRtEEaME.
it RT 5 GND 22 a3 1 r Lg% | Tuﬁﬁﬁ—%&%t}’ﬁ% PR . FFRAHEI A
RT 42 /O |100kHz & 1MHz. {fFAMEEI B , WA RT , DS {R5 E BT S0 5 41 i
PR A AT A — B0 ﬁﬂ%ﬂﬁ*l‘ﬁ’i %%4%%&%% D49 5 9 It
Ss TR 4 yo |BIE MBS E) SHRER. SRk NN LRSS S8R Voyrs M LTHI IR ( 5t
- IR ) o 1% 5| AT LA EREE S R .
ss TR2 13 o yo |[FEIE 2 MHURZE) SR, RS AR | MES R S0 Vourz I0-EFH I ( 52
- IR IR ) o 15| AR DL IR EE S R
ss TR3 36 o yo |[FEIE 3 IMHURZ SR, Mt S A A, MBS S0 Vours I EFH IR ( 52
- IRIFEIR ) o %51 A AT LA T EREE SN R
SS TR4 45 yo |FEIE 4 MBURZN SR, et A S A, MBS 200 Vours i1 EFH I ( 52
- IRIFHLIR ) o %51 BETT LA T BREE SN PR .
i TERAT B 1. B 1 BTF AL s . B EUIERE R Vour [0 LC B8RS .
Sw1 59-62 O cht stk 0°.
W2 19-22 B o |JPRTLAEIN 2, JHIE 2 (FF AT ettt K% 5 MIEREE Vours 11 LC IEBEE.
SW2 AN MG A 90°,
: - TFRAT B 3. JBIE 3 TR At . BB SRS Vours 1 LC B82S .
Sw3 27-30 O |swa kit 270°,
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% 5-1. 5IjITheE (&)

51

() Vi
LR TPS7H4104 ’TPS7H4102 = L
Swa 5154 o |FFKIIN 4. W 4 HITFSARGI itk . 5% ERES Voura 11 LC IEWERE
CH4 HIAHRHIfL 2 180°,
SYNC 40 || SYNC SRS G . ShESI A R 5 IS RT A GND - [] () B &5 B2 T A
EIRFF 4 KRR (fsyne = 4x faw)
VIN 8 | MOV . I 1 I 4 0574 A AR R G A B RELER 5 PVIN R
AR, SR BNSMBESS] PVIN. AR AT RS5O | B D E MRS
VSNS1 5 |10 gm RO S it AT, TERTT AR SO0 B B
S, DAGE e I 1 B e e s
VSNS2 14 _ | [ 2 10 gm ORI SR it — AN, 18R AR SO0 b B
S, DAE e 8 IE 2 B e L
VSNS3 35 _ || EIE 3 [ gm IRZEFURA M SARMA . LA AR, (R ARG ORI B e
S, DME e 3 it .
VSNS4 46 | [T 4 10 gm BSOS . A, (R AR SR BB %

SUR, DMEEEIE 4 B .

(1) I=%IN; 0=l ; VO =MABHH ; — = HAth
6 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated
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6 Fi
6.1 XTI KFUEE
TETAERETCE A ( BRIESA B ) (D)

B/ME BOAE | B
VIN. PVINx. ENx. PWRGDx. SYNC. EN_SEQ -0.3 75
LITPNGENES v
RT, RSCx, COMPx, VSNSx, SS_TRx -0.3 3.6
SWx -1 7.5
i th LR SWx , 10ns s -3 75| V
REFCAP -0.3 2
Vdiff GND Z 4 g i e i -0.2 0.2 \
SWx P B ]
- PVINx EE/,‘]LL'E%IJ A
PGNDx RV PR )
RT -200 200] pA
SWx FEL L PR 1 A
PGNDx FEL 7L PR 1
i COMPx -220 220 HA
PWRGDx -0.1 5 mA
TAESER -55 150 .
TR | Teg -65 150 ©

(1) Bl “AXRRBUEME” 1817 R X A G K SR . “ AR RORBUENE " AR R LI B Rl “ R ULSAT % LA
PR FTHAL A P RENS IERIEAT . R “BRVUBAT /A" (BFE “AXHRRBUEE” JHEAEN , S RASZEEIERWIET , KA
BESAIR 251 R AT SEPE . O REANE BE JF A0 A 4% A A i o

(2) i EEEEIEL GND Sy,

6.2 ESD &4
i AL
NARTH EAERS (HBM) |, %4 ANSI/ESDA/JEDEC JS-001 74k , Firf 51 i) +1000
Vesp | #prLiAR —— \%
75 HL B REAY (CDM) |, 744 ANSI/ESDA/JEDEC JS-002 47t , B 51 @ +250

(1) JEDEC 3C#% JEP155 51, : 500V HBM I it e ki ESD R F 44tk e,
(2) JEDEC #% JEP157 f5ili : 250V CDM it i 7EbnifE ESD 5 #RAE N 24477,

6.3 BIUBT&M
ETHERBETEREN (BIESGHH ) O

B/ME  WRRME BOKME| Bfr

VIN, PVINx(2) 3 7
ENx. PWRGDx. SYNC. EN_SEQ 0 7

HAHLE v
RSCx, COMPx, RTx, SS_TRx 0 3.3
VSNSx 0 0.6 1
SWx 0 7

it R SS_TRx 0 1.5 1.7 \
COMPx 0 2.1
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6.3 BUUBIT&ME (&)
TETARRIEESEE A (B A el ) )

B/ME  ARRME BOAE| BAL
HSXAVG 0 2.18
LSXAVG 0 2.5 A
7 hrey
i HR ERL SWxave 0 3
RT -100 100 pA
LPNG M PWRGD 0 2] mA
TAELS R T, -55 125 °C
(1)  BrEHEEBILL GND ik,
(2)  VIN &Z0i%%F PVIN JEFEIR S0 @ , KRl e A ER R A — BEHR I
6.4 AMHREER
TPS7H410x
AR QFP PAP s
64 3|
Roua 4 BRI IAGH 19
Rouc_top giZ A (TR ) #BH 6.2
R yc BoT i Z A (JRIB ) #H 0.27 oW
Rous 453 FL R AR BH 4.6
byt 45 B TRAES 2L 0.1
LN 45 2 AR IE S 4L 45
(1) AXHERIERMEZ(E R | B R LGERIC H L8758 NAFH .

6.5 B4
E3V<VIN<7V,PVIN=VIN BT , FAIHEE. TIEREERE Ta=-55°C £ 125°C [HH T , WAEN Ty =

25°C , M T AINL , BRAE AWM R fAAE TS |, WAHE Ta = 25°C I RLAT.

SR R A ’ FHM ’ B/ME BEUME BONE| B
FYRAI IR
VUVLOR_VIN VIN /3 UVLO L T7HE{E loutx = 0A, Veny = 1V, PVIN = 5V . 2.3 2.63 27 283 v
VUVLOF VIN VIN P8 UVLO FBFIE loutx = OA, Venk = 1V, PVIN = 5V 2.3 2.47 2.52 2.6
VUVLOR PVIN PVIN A#f UVLO _EF+BIME louTx = 0A, Veng = 1V, VIN = 5V . 2.3 237 244 258 v
VUvLOF PVIN PVIN A #} UVLO K P& B4 loutx = 0A, Veny = 1V, VIN = 5V . 2.3 1.96 2 2.1
ISHDN_VIN VIN 5 W7 HL 5 R i Venx = OV . 2.3 6 8.5
ISHDN_PVIN PVIN S B ) B VEnx = 0V . 2.3 23 43 A
lo_vin VIN #s TR (AR ) VEnx = 7V, VSNSx = 1V 2.3 6.7 15
lo_pviN PVIN #& TAEER (EFK ) |Venx =7V, VSNSx = 1V . 2.3 2.1 3.7
#1885 EN_SEQ
VENX_RISING ffife b RME (5 ) PVINx = VIN = 5V . 2.3 | 0573 0.606 0.645 v
VENX_FALLING {HRE T FEBME (95T ) PVINx = VIN = 5V 2.3 0.473 0.5 0.532
Ven_seq RisNG | TEREFSI EFFIME ( FF5) ETt) | EFHISTE = 100ns@) EeEEes - 2.3 71% 80% VI
Ven_sea FaLLiNg | TEREFFHI T IEBIE (/550 TR ) | FHERSE = 100ns@ . 2.3 17%  25%
VcHx_oN F?»?UJ:%%%?‘?E%‘%E #5830 87.4% Veens
VCHx_OFF Fe 8 T B LR 15.4%
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6.5 S (42)

E3V<VIN<7V,PVIN=VINEWLT , RAKREE. TIEEEER Ta=-55°C £ 125°C {5 T , WREN Ty =
25°C , SEHTHTE AL, BRAERSA U Wi A THG S |, WASE Ta = 25°C I RLAT.

TPS7H4104-SP, TPS7H4104-SEP, TPS7H4102-SEP
ZHCSY00D - MARCH 2025 - REVISED SEPTEMBER 2026

S WRFK A FAO | B/ME BEME BRME| B
ENx 5 VIN JE#E — ik VIN = ENx HHTFE |, N
tENX_VIN_RISING_PD ﬂ??%gﬂi FERRAE T, i SW %Fﬂ%m%T EZEET7-2 |1, 2. 3 0.85 1.7] ms
2 VIN > VyyLor viN
. A, fs . N
tenx RISING PO | FIHEHRAEIR 2%%;’; stvv’ g:é‘ HHHET7-3 1. 2. 3 50 100
F HS
teENx_FALLING_PD 2 AL R AR IBEE,:I‘; AT 5 SW 5 EZEE 74 1. 2. 3 9.5 35
lenx_LkG A8 % N\ LI Venx = 7V 1. 2.3 0.05 154| nA
B R v
———. R
VREFx g\;\gkm) SEE (R RERR s 1. 2.3 | 5915 59948 603.5| mV
10x
VREFCAP REFCAP 1% 1. 2.3 12 1235 1.248] V
REAA
lvsnsx_LKG VSNSx %t A it B VSNSx = 600mV, Veomp = 1V 1. 2.3 30| nA
Ta=-55C 11 1257 1913 2630
VO St e 710UA<ICOMP< _ N
gMEeax R ZE TR 2515 S 10 1A, Veoyp = 1V Ta=25T 9 1153 1672 2191 usS
Tao=125C 10 1029 1343 1657
EA«_bc-caiN R TR A B A VSNSx = 600mV 16000 VIV
EAxisrc BREEBOR A AL L 88 137 200
- N - - VCOMP =1V, 100mV iﬁu]\ﬁfiﬂz 1. 2. 3 HA
EA« isnk PR TR A L 87 135 200
EAx_ro 5 2 TR A4 EL P 10.8 MQ
EAx Bw TR ZE TR AR5 9.57 MHz
gMpsx THER L s 5 Veompx = 500mV 1. 2.3 578 835 1046| S
gMpsy MATCHING | T AL T & 2 i S UT I Vcowmpx = 500mV 1%
loc_Hsx ren I G 3 IAL R 1. 2.3 5.0 5.6 6.3 A
loc_Ls_sourciNGx | IEMUIFF I dii hr L 3t B4R 1. 2.3 4.2 6 78 A
— JEEE = 25mA/us
loc_Ls_siNkiNGx | AT e it 8 FlL 3t BRI AL 1. 2.3 15 255 39| A
COMPxcLaMP COMP HLJEHH 7 1. 2.3 1.7 19 213] V
KB B IR R
Iss_TRx HBFHTT R Vss TRy = 90mV 1. 2. 3 14 228 283 pA
R N N
 SSTRUDISCHARG | g gy e L Vss TRy = 110mV .23 230 364 5131 0
SS_TRxgtarT_UP |SS L/EFHTHIBA HBIE® 1. 2.3 22 50| mVv
M
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6.5 S (42)

E3V<VIN<7V,PVIN=VINEWLT , RAKREE. TIEEEER Ta=-55°C £ 125°C {5 T , WREN Ty =
25°C , SEHTHTE AL, BRAERSA U Wi A THG S |, WASE Ta = 25°C I RLAT.

e 2l TR KA TFHOD | BAME BEME BoRE| B
_ Rscx =
fsw = 100kHz o0 0.26 Alus
Rscx =
634k Q -0.36 Alus
SCx LM fow = 500kHz Rscx = -1.26 Alus
» = W 213k Q '
Rscx =
147K 0 -1.81 Alus
fow = 1000kHz Rsox = 238 Alus
S 97.6k Q :
B SHE. RN 5P X R
viN=av |3 10 163 260
Vswx ETHE 10%
fonx MIN 5 S 7] Es VIN = 5V 9. 10 182 270| ns
- - TR 90% 11
IOUT =400mA 9. 10
VIN = 7V PR 216 320
toFFx_MIN i 45 5 W st 1] Vawx FFEAHT 90% & LA 10% 216 ns
toeADx B X B [a] 33 ns
FERIMER D
Rgt = 511k Q 4. 5.6 97 103 120
fsw RT S ) HF 4% Rgr = 90.9k © 4. 5.6 446 502  564| kHz
Rgt = 37.4k O 4. 5, 812 1040 1280
Vin = 3V ol 221 314
. _ . 9. 10.
tSYNC_DLY SYNC % SwW ﬁﬁ V|N =5V = Z;‘Lﬁ’] P\ZI 7-5 1 194 240 ns
V=7V ?1‘ 10 184 238
Viy = 3V 1, 2.3 1.4
VsyNC_VIH SYNC #i A\ = H P Vin= 5V 1. 2. 3 1.8 \Y;
ViN=T7V 1. 2.3 2
Vsync_viL SYNC i N % HF 1. 2.3 08| V
fsyne SYNC it NI Y 4. 5.6 400 4000| kHz
Dsync SYNC Hi N 5 2 ey AR RIS 2 Ll 4. 5.6 40% 60%
tek 1 e P B EU SNSRI B ORI ) | RT B wznEes | 1O 1 3| x Tew
few e SR B E AT BPI RN ) | RT 2% wznEeo |0 10 2 6xTenc
YR IEY
PWRGDXU\/ FAULT VSNSx TB&I@{E ( E&Kﬁ ) 1. 2. 3 89% 91% 92%
- : - S 84
PWRGDXxyy coop | VSNSx - THIf ( 1% ) 1. 2.3 92%  94%  96%
PWRGDXOV FAULT | VSNSx L F B ( A ) N 1. 2. 3 107% 109% 111%
- : - i 8-5
PWRGDXov_oop | VSNSx T I ( 1E%4 ) 1.2.3 | 103% 106% 109%
IPWRGDx_LKG iy HH 6 v RSP LR Vsensex = VRerx s VPwreD = 7V 1. 2.3 2 520 nA
10 TR 7 Copyright © 2026 Texas Instruments Incorporated
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6.5 S (42)

E3V<VIN<7V,PVIN=VINEWLT , RAKREE. TIEEEER Ta=-55°C £ 125°C {5 T , WREN Ty =
25°C , SEHTHTE AL, BRAERSA U Wi A THG S |, WASE Ta = 25°C I RLAT.

SH MR FAHY | BME REE BAME| B
VpPWRGDx_VOL FELYR IE IR A iy A HR IpwRGD_sINK < 2MA 1. 2.3 310 400 mv
< 0.5V B3l
% PWRGD it i tgih |Gy 0 A T Vewrep < 05V
VINmIN_PWRGDx VIN =, 1. 2.3 0.6 1 \Y
ZE 8-6
AR
Tsp_enTeR ST NI louTtx = 0A 163
Tsp_exiT FOCIHTIE R loutx = 0A 134 °C
Tsp_Hys FOKCWTIR i loutx = 0A 29
MOSFET
Ta=-55°C 3 54 71
PVIN = VIN = 3V, ~ oro
louTs = 500mA Ta=25°C 1 70 88
Ta=125°C |2 89 103
Ta =-55°C 3 49 63
o N PVIN = VIN =5V, S
Ros_on_Hsx = T 2% F B louty = 500mA Ta=25°C 1 62 80| moQ
Ta=125°C 2 78 92
Tp=-55°C 3 47 60
PVIN=VIN =7V, P
loues = 500MA Ta=25°C |1 59 76
Ta=125°C 2 74 88
Tp=-55°C 3 44 55
PVIN = VIN = 3V, — oo
louTs = 500mA Ta=25°C 1 58 68
Ta=125C |2 75 85
Ta=-55°C 3 42 51
N PVIN = VIN =5V, P
Rbs_oN_Lsx I e b lours = 500MA Ta=25°C |1 55 64| mo
Ta=125C |2 71 80
Ta=-55°C 3 41 50
PVIN =VIN =7V, — oo
o = 500mA Ta=25C |1 54 63
Ta=125°C |2 69 79
(1) FHEHAT QML #4. R THFHE S, TSR “FREaHEaR” XK.
(2) WX} TPS7TH4104 B3
(3)  FIHiZ Vrerx B , BB HEE, FIEFREEPNE , W 7-1 Fix,
(4) AL A B IhREIE 21T , £ SS LR E SS_TRXS'rART_Up PLUR AR , 28 EAR ST G R 3
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6.6 B ALK
MIL-STD-883 , 7772 5005 - 41 A
T4 BLH R (°C)
1 ESTINES 25
2 A 125
3 S -55
4 M 25
5 EIESUEY 125
6 BIESUER -55
7 ThAEIR 25
8A ThRe it 125
8B T -55
9 FEORMA 25
10 FFIMR 125
" FEIRMA -55
12 TR KR 15 Copyright © 2026 Texas Instruments Incorporated
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TPS7H4104-SP, TPS7H4104-SEP, TPS7H4102-SEP
ZHCSY00D - MARCH 2025 - REVISED SEPTEMBER 2026

6.7 SLAVREE

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

100% 100%
90% 90%
— === ——
— T ——— T— [ ——
5 80% — z 80% ~
2 n T 3
kS ~— K
g 70% — G 70%
60% || = CH4=-55°C —— CH;=25°C —— CH;=125°C 60% || — CH4=-55°C —— CH;=25°C —— CH;=125°C
o —— CH,=-55°C —— CHp=25°C —— CHp=125°C o —— CH,=-55°C —— CHp=25°C —— CHp=125°C
|| — CH3=-55°C — CHy=25°C — CH;=125°C || — CHjy=-55°C — CH3=25°C — CH,=125°C
—— CHy=-55°C —— CH4=25°C —— CH4=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)
&l 6-1. VIN = 3.3V , Vourx = 0.8V , fsw = 100kHz B , B 552 | & 6-2. VIN=3.3V , Vourc = 1.2V , fsw = 100kHz i , BERS5HE
HRRER FRAR
100% | 100%
90% — 90% ~ — [
o [ = —] (]
L T—— | — S ——
i ~
0, \ 0/
2 80% 2 80%
C C
2 K}
Qo Q
= =
o 70% o 70%
60% HI — CHi =-55°C — CH; =25°C — CH = 125°C 60% H| — CHi =-55"C — CHy=25°C — CH = 125°C
°[f| — CH,=-55°C — CH,=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 , Voure = 1.5V , fgw = 100kHz I} , 33543 | & 6-4. VIN = 3.3V, Vours = 1.8V , fsw = 100kHz it , AR5 HR
IS EiFSA
100% 100%
— — —— T ?:\__\\5\_ —1 |
90% T — 90% — ——
— \\__\\\
— ]
> 80% 3 80% = e
k5 3
° E /
= f
—_ o 70% ]
/ e VOUT =0.8v
. = o5o = 1050 Vour = 1.2V
60% L] — CH1=-55C — CH =25°)C — CH; = 125°C 60% ] Vet =15V
—— CH,p=-55°C —— CH, = 25°C —— CH, = 125°C | Vour = 1.8V
| — CHj=-55°C — CHa = 25°C — CHa = 125°C — Vour = 2.5V
—— 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 . . \
& 6-5.VIN = 3.3V, V, 2 5VOUTfX( ) 100kHz B , R 5/ BIG-6.ZEVIN=3.3V , fow = 100kHz , B =25C ZATF , WE A
A - o2t Youtx _|‘Eﬁm9é§sw B Z0 7 FEARE Vour FTHRIZERS REBEIKIKR
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
90% 90%
- —
/ s S e =
> 80% [— \% 2 80%
8 / B — 8
2 o o
& —) &
w - 70% w 70%
60% —— CH4=-55°C —— CH4=25°C —— CH4=125°C 60% — CH¢=-55°C —— CHy=25°C —— CH;=125°C
° —— CHy=-55°C —— CH,=25°C —— CH,=125°C 0 —— 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 —— CHy=25°C —— CH4=125°C —— CHy=-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 0.5 1 1.5 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 ] ﬁ$—l§ﬁﬁrﬁj E 6-8. VIN = 5V y VOUTX =1.2V ’ fsw = 100kHz HVJ‘ y ﬁ*—'ﬁﬁlﬁrﬁ]
HIRFR HIREF
100% | 100%
——
90% — 90%
g\\\\ — \\\\\
I NN I NN S \\ — - P ——
<\\ —
3z 80% 3z 80%
C C
L K}
2 °
& &
w 70% w 70%
60% Hl — CH¢ =-55°C —— CH; =25°C — CH;=125°C s0% Hl — CHq =-55°C =—— CHq =25°C —— CHq =125°C
| — CH, = -55°C — CH, = 25°C — CH, = 125°C | — cH, =-55°C — CH, = 25°C — CH, = 125°C
—— CH3=-55°C —— CH3=25°C — CH3=125°C —— CH3=-55°C —— CH3=25°C — CH3=125°C
—— CHy =-55°C —— CHy =25°C — CHy=125°C —— CH4 =-55°C —— CH4=25°C — CH4=125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-9. VIN = 5V y VOUTX =1.5V ) fSW =100kHz N y 3&$'—3ﬁﬁl’ﬁ] E 6-10. VIN = 5V f VOUTX =1.8V f fSW =100kHz EVJ‘ y 3\&$—lﬁﬁﬁrﬁj
HIRFR HIRE
100% 100%
e — — —] . Ny e —
90% 90%
—
3z 80% 3z 80%
C C
k] K}
2 o
& &
w 70% w - 70%
60% Hl — CH¢ =-55°C —— CH; =25°C — CH;=125°C 60% Hl — CHq =-55°C —— CHq =25°C —— CHq =125°C
°[| — CHz=-55°C — CH,=25°C — CH, =125°C 6 If| — CHy = -55°C —— CHyp = 25°C —— CHj = 125°C
—— CH3=-55°C —— CH3=25°C — CH3=125°C /| — CH3=-55°C —— CH3=25°C —— CH3=125°C
—— CHy =-55°C —— CHy4 =25°C —— CHy=125°C —— CH4 =-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 0.5 1 15 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
B 6-11. VIN = 5V , Voyrx = 2.5V , fsw = 100kHz B} , 3R 557 %0E | B 6-12. VIN = 5V , Voyry = 3.3V, fsw = 100kHz B} , 3R 5 HEkE
HIRFR HIRE
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
—T — ——
T — L
T T—— LI —
90% T T 90%
3 80% - — > 80% g —=
5 —~ 2 /7 ~
2 / g
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 =25V —— 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 15 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
TEATF Vour THIBESHEEIRER HIRHR
100% 100%
| |
L= L =
90% = 90% —_———
o §- ° \\\ -i“~
— T
T —
> 80% — > 80%
c c
2 2
L Q
E k=
w - 70% w 70%
0% I — CHj =-55°C —— CHq = 25°C — CHq =125°C 60% | — CHj = -55°C —— CHj = 25°C —— CH; =125°C
°I'll — CHz=-55°C —— CH,=25°C — CH, =125°C ° —— CHy=-55°C —— CH, =25°C —— CH, = 125°C
| ll — CHj =-55°C — CHj=25°C —— CHj = 125°C —— CHj =-55°C — CHg3=25°C — CHj = 125°C
—— CH, = -55°C — CHjy = 25°C —— CH, = 125°C L —— CHy = -55°C —— CHy = 25°C —— CHj, = 125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-15.VIN=7V , VOUTx =1.5V , fsw = 100kHz H‘J‘ , m*-l—?ﬁﬁm E 6-16. VIN =7V , vOUTx =1.8V , fsw =100kHz BTJ' , m$—l§ﬁﬁnﬂ
HIRR IR R
100% 100%
—= /f — B——
90% 90%
0 ‘ 0 (
3 80% 3 80%
c c
2 2
£ g
w - 70% w 70%
60% Hl — CHj =-55°C —— CHj = 25°C — CHq =125°C 60% | — CHj = -55°C —— CHj = 25°C — CH; =125°C
°I'll — CHy=-55°C —— CH, =25°C — CH, = 125°C ° —— CHy =-55°C —— CH, =25°C —— CH, = 125°C
—— CHj3=-55°C —— CHj =25°C —— CH3=125°C —— CH3 =-55°C —— CH3 =25°C —— CHj = 125°C
—— CHy =-55°C —— CHy4 =25°C —— CHy4=125°C —— CHy =-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0.5 1 1.5 2 25 3 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-17.VIN =7V , VOUTx =2.5V , fsw =100kHz H‘J‘ , m*-l—?ﬁﬁm E 6-18. VIN =7V , VOUTX =3.3V , fSW = 100kHz BTJ' , m$—l§ﬁ§nﬂ
HIRR RIRR
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
900 |y == B -~ - 90% —
—T 1 .
T ] = — S
> 80% // —— > 80% ~ _: =
§ g " e~
: ~15
0 70% / 70% —
f — Vour=1.2v 60% Ll — ot =-55°C — cHy =25°C — cHy = 125°C
60% Vour = 1.5V | — CH = -55°C — CHp = 25°C — CH, = 125°C
/ — Vour = 1.8V L/l — CHj =-55°C — CHj3=25°C —— CHj3 = 125°C
Vour = 2.5V —— CHy =-55°C —— CHy=25°C —— CHy = 125°C
[ — Vour =3.3V 50%
50% 0 0.5 1 15 2 25 3
0 05 1 15 2 25 3 louTs (A)
lout (A) &
; 6-20. VIN = 3.3V, Voury = 0.8V , fw = 500kHz i} , ZE 55 %,
&l 6-19. 7E VIN = 7V , fgy = 100kHz , {58 = 25C &4 , &iE 1 X AR
AN
TEARE Vour THIRR S HBAEMRER
100% 100% |
90% = 90% r—
—— — I —
— T——— \\ :
5 80% —~ 5 80%
c T—) c
kS o
L ©
= =
o 70% w 70%
60% H| — CH1=-65°C — CH; =25°C — CH = 125°C 60% H| — CHi=-65°C — CH; =25°C — CH = 125°C
°IJ| — CHz=-55°C — CHj =25°C — CH, = 125°C °If| — CHz=-55°C — CHjy=25°C — CH, = 125°C
—— CHj =-55°C — CH3=25°C — CHs = 125°C —— CHj =-55°C — CHg3=25°C — CHj = 125°C
—— CHyg =-55°C —— CH4=25°C — CHg = 125°C —— CHy =-55°C —— CHy=25°C — CH, = 125°C
50% 50%
0 05 1 15 2 25 3 0 0.5 1 15 2 25 3
loutx (A) loutx (A)
E 6-21. VIN = 3.3V B vOUTx =1.2V . fsw = 500kHz Hﬂ‘ B ﬁ$'—3ﬁﬁ E 6-22. VIN = 3.3V . vOUTx =1.5V , fsw = 500kHz H‘J‘ . &i%—'ﬁﬁ&
BIRRR Ef:nE
100% | | | | | 100%
Pr——— ]
90% — = 90% -
\\\\\ =~ [ ———
T —)
5 80% 5 80%
f = c
kS o
L k3]
= =
o 70% w 70%
60% H| — CH1=-55°C — CH; =25°C — CH = 125°C 60% H| — CHi=-65°C — CH; =25°C — CH = 125°C
]| — CHz=-55°C — CHj,=25°C — CHy = 125°C °I[| — CHg=-55°C — CHy=25°C — CH, = 125°C
—— CHj=-55°C — CH3=25°C — CHs = 125°C || — CHj3=-55°C — CHj =25°C — CHy = 125°C
—— CHg =-55°C —— CH4=25°C — CHg = 125°C —— CHy =-55°C —— CHy=25°C —— CH, = 125°C
50% 50%
05 1 15 2 25 3 0.5 1 15 2 25 3
loux (A) loux (A)
E 6-23. VIN = 3.3V B vOUTx =1.8V , fsw = 500kHz Hﬂ‘ B ﬁ$'—3ﬁﬁ E 6-24. VIN = 3.3V , vOUTx =25V . fsw = 500kHz H‘J‘ , &i%—'ﬁﬁﬁ
IR R IR A
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
11 |
0% 7 e S T — 90%
V +— +—
— - —
> 80% / B — > 80% e —
c [$)
3 ——— H ~ —
= 2 —
W 70% E 70% \‘
— Vour = 0.8V
Vour = 1.2V
60% — Veor=15V 60% LIl — CHi=-55°C — CH=25"C — CHi=125°C
Vour = 1.8V ° —— CH,=-55°C —— CH,=25°C —— CH,=125°C
— Vour =25V ||| — CHy=-55°C — CHy=25°C — CHy=125°C
50% —— CHy=-55°C —— CH4=25°C —— CH4=125°C
0 05 1 15 2 25 3 50%
lout (A) 0 05 1 15 2 25 3
3 . loutx (A
P 6:25. 42 VIN =33V , fou = 500KHz , JfE =25C fHT i | oo 08V "f““( ) S00KHz i 30k G
-26. = =0. = v 5 H
1 ZEAF Vour TIIZE S MBRIIIXR + Vourx : Tsw zH R
HIRF
100% 100%
0% 90%
— L ‘ﬁ
——
o e \\\
3z 80% ~~—— 3z 80%
c — c
L K}
2 °
= =
o 70% u o 70%
60% || — CHi=-55°C — CH; =25°C — CHy = 125°C 60% |l — Chi=-55"C — CHy=25°C — CHy =125:C
° | — CH,=-55°C — CHj = 25°C — CH, = 125°C ° Il — cH,=-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 — CHy=125°C —— CH4 =-55°C —— CH4=25°C — CH4=125°C
50% 50%
0 0.5 1 15 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
& 6-27. VIN = 5V , Vourx = 1.2V, fgy = 500kHz i , R 5% E | B 6-28. VIN = 5V, Vourk = 1.5V, fgyw = 500kHz i} , 3R 5 fE
HIRFR HIRE
100% | 100% | | |
90% |—7# 90% —
. . —
T ——)
3z 80% 3z 80%
C C
] K}
2 o
= =
o 70% o 70%
60% Il — CHi=-55°C — CH; =25°C — CHy = 125°C 60% || — Chi=-55"C — CHy=25°C — CHy =125:C
°I'll — CH,=-55°C — CHj = 25°C — CH, = 125°C °[| — CH,=-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 —— CHy=125°C —— CH4 =-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 05 1 15 2 25 3 0 05 1 15 2 25 3
loutx (A) loutx (A)
B 6-29. VIN = 5V , Voury = 1.8V , fsw = 500kHz it , 2R 5530 | B 6-30. VIN = 5V , Voury = 2.5V , fgw = 500kHz Bt , 3R 5 116
HIRFR HIRE
Copyright © 2026 Texas Instruments Incorporated TR 15 17

Product Folder Links: TPS7H4104-SP TPS7H4104-SEP TPS7H4102-SEP

English Data Sheet: SLVSH61


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h4104-sp?qgpn=tps7h4104-sp
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=ZHCSY00D&partnum=TPS7H4104-SP
https://www.ti.com.cn/product/cn/tps7h4104-sp?qgpn=tps7h4104-sp
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

TPS7H4104-SP, TPS7H4104-SEP, TPS7H4102-SEP
ZHCSY00D - MARCH 2025 - REVISED SEPTEMBER 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
——— — T — I el — -
90% — 90% / B — — T
| B S o —
2 80% > 80% /[ | ——— -
c c / \\
0 2
° Q
E E
w 70% w - 70%
/ — VOUT =0.8V
VOUT =1.2V
|| — CH4 =-55°C =—— CH; =25°C —— CH;=125°C —— Vour = 1.5V
60% M| — CH, = -55°C — CH, = 25°C — CHy = 125°C 60% Vour = 1.8V
—— CH3=-55°C —— CH3=25°C — CH3=125°C — Vour =2.5V
—— CHy =-55°C —— CHy4 =25°C —— CHy=125°C — Vour =3.3V
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) lout (A)
& 6-31. VIN = 5V , Vourx = 3.3V, fgyw = 500kHz i , 3R 5% E | B 6-32. 7E VIN = 5V , fgyy = 500kHz , )& = 25°C &4+ F , BiE1
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%
60% || = CH4=-55°C —— CH;=25°C —— CH;=125°C 60% L1l — CH4=-55°C —— CH=25°C —— CH=125°C
° —— CHy=-55°C —— CH,=25°C —— CH,=125°C ° —— CH,=-55°C —— CH,=25°C —— CH,=125°C
|| — CH3=-55°C — CH4=25°C — CH,=125°C ||| — CHy=-55°C — CH;3=25°C — CH;=125°C
—— CHy4=-55°C —— CH4=25°C —— CH4=125°C —— CHy=-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loux (A) loutx (A)
E 6-33.VIN=7V , VOUTx =1.2V , fsw = 500kHz H‘J‘ , m*-l—?ﬁﬁm E 6-34.VIN=7V , vOUTx =1.5V , fsw = 500kHz BTJ' y m$—l§ﬁﬁnﬂ
BIRFR IR R
100% 100% | |
90% i 90% =
/ =5
—
> 80% 5 80%
f = c
2 Ko}
o (5]
&= E
w 70% w 70%
60% I — CH¢ =-55°C —— CH{=25°C — CH{=125°C 60% Il — CHq =-55°C —— CHq =25°C —— CH;{=125°C
° —— CHy=-55°C —— CH;=25°C — CH;=125°C ° —— CH, =-55°C —— CH;=25°C —— CH;=125°C
—— CHz=-55°C — CHy =25°C — CHy = 125°C — CHz=-55°C — CHz =25°C — CHy = 125°C
—— CHy =-55°C —— CHy4 =25°C —— CHy=125°C —— CHy =-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-35.VIN=7V , VOUTx =1.8V , fsw = 500kHz H‘J‘ , mx-l—?ﬁ&m E 6-36. VIN =7V , vOUTx = 2.5V , fSW = 500kHz BTJ' , m$—l§ﬁﬁnﬂ
HIRFR IR R
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% | | | | | | | 100%
90% 90% 7 ==
V/ 5 e I e B S N gy e
3 80% 2 80% 1 L
5 s Y/
o o
w 70% w - 70% /
— Vour=1.2V
| — CH4 =-55°C =—— CH; =25°C —— CH;=125°C Vour = 1.5V
B0% | — CH, = 55°C — CH, = 25°C — CHy = 125°C 60% —— Vour=18V
| — CH3=-55°C —— CH3=25°C — CH3=125°C Vour = 2.5V
—— CHy =-55°C —— CHy =25°C —— CHy=125°C — Vour =3.3V
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) lout (A)
& 6-37. VIN = 7V, Vourx = 3.3V, fgyw = 500kHz i , R 5% 8 | B 6-38. 7E VIN = 7V , fg = 500kHz , #)&F = 25°C &4+ F |, BiE 1
HIRFR EAFE Vour THIZE S HEBMMKER
100% 100%
90% 90%
/ — ——— \I—-\ —
> 80% = — > 80% [ ————
S T— [ ] g [ —)
K] ] o
E E
w 70% w 70%
60% I — CH¢ =-55°C —— CH{=25°C — CH;{=125°C 60% Ml — CHy =-55°C —— CHq =25°C —— CH{=125°C
—— CHy = -55°C — CH, = 25°C — CHy = 125°C —— CHy=-55°C —— CH, = 25°C — CH, = 125°C
||| — CHj =-55°C — CHj = 25°C —— CHy = 125°C —— CH3=-55°C —— CHj = 25°C — CHjy = 125°C
—— CHy =-55°C —— CHy = 25°C —— CH, = 125°C —— CHy =-55°C —— CHy = 25°C —— CHy = 125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-39. VIN = 3.3V , vOUTx =1.2V , fSW =1MHz H‘J‘ , m*-l—?ﬁﬁm E 6-40. VIN = 3.3V , vOUTx =1.5V , fsw =1MHz BTJ' , m$—l§ﬁﬁnﬂ
BIRFR IR R
100% 100% |
/]
90% 90%
— e — [ t———
e S o
> 80% —— > 80%
f = c
2 2
Qo Q
E E
w 70% w 70%
60% Ml — CH¢ =-55°C —— CH{=25°C — CH{=125°C 60% Hl — CHy =-55°C —— CHq =25°C —— CH;{=125°C
—— CHy=-55°C —— CH;=25°C — CH;=125°C —— CH, =-55°C —— CH;=25°C — CH;=125°C
—— CH3 = -55°C —— CHy = 25°C —— CHy = 125°C || — CHy =-55°C — CHj3 = 25°C —— CH3 = 125°C
—— CHy =-55°C —— CHy4 =25°C —— CHy=125°C —— CHy =-55°C —— CH4=25°C —— CH4=125°C
50% 50%
0.5 1 1.5 2 25 3 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
E 6-41. VIN = 3.3V , VOUTX =1.8V , fsw =1MHz H‘J‘ , mx-l—?ﬁ&m E 6-42. VIN = 3.3V , vOUTx =2.5V , fsw =1MHz BTJ' , m$—l§ﬁ§nﬂ
HIRFR IR R
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
90% |— i e — 90%
//——\—\\\ —\\\\__\\
> 80% / — [ | 3 80% ——
5 — c T ———
) o
g ]
=
o 70% ' 5 0%
— Vour = 1.2V
60% | Vour =15V 60% || — Ch1=-55"C — CHy=25°C — CHy =125:C
‘ —— Vour=1.8V °I'} — CH,=-55°C — CH,=25°C — CH, = 125°C
' Vour = 2.5V | | — CH;=-55°C — CH3=25°C — CHj = 125°C
50% —— CHy=-55°C —— CHy = 25°C — CHj4=125°C
0 05 1 15 2 25 3 50%
lout (A) 0 0.5 1 | 1.5(A) 2 25 3
& 6-43. 7£ VIN = 3.3V , fgw = 1MHz , J5 = 25°C & F , @i 1 B 644, VIN = 5V . Vourr = 1.5V ‘;““ — AMMZ B . B SR i
FERF Vour FHIRE 5 SR 1 R - Voure = 1.0 fsw ' B
A
100% 100%
90% 90%
——
\\
z 80% = 5 80%
C C
L K}
2 °
= =
o 70% W 70%
60% || — CHi1=-55"C — CH; =25°C — CH = 125°C 60% | — CHi=-55"C — CH; =25°C — CH; = 125°"C
—— CHy=-55°C — CHy = 25°C — CHj, = 125°C —— CHy=-55°C —— CHyp = 25°C —— CHj = 125°C
—— CH3=-55°C — CHj =25°C — CHj3 = 125°C —— CH3=-55°C — CHj=25°C — CH3=125°C
—— CHy=-55°C —— CHy =25°C — CH,=125°C —— CHy=-55°C —— CHy =25°C — CHy=125°C
50% 50%
0 05 1 1.5 2 25 3 0 05 1 1.5 2 25 3
loutx (A) loutx (A)
& 6-45. VIN = 5V , Voyrx = 1.8V , fsw = 1IMHz B , AR 50 | B 6-46. VIN = 5V , Voyrx = 2.5V, fsyw = IMHz B} , (E 5 A FA K
RE RER
100% | | | 100%
90% = 90% — — T
] | ]
—T
> 80% 5 80% /r /] I B
C C
k] K}
o o
o 70% W 70% /
60% | — CH1=-55"C — CH; =25°C — CH = 125°C 60% J — Vour = 1.5V
° | — CHz=-55°C — CHy=25°C — CH, = 125°C ° ’ Vour = 1.8V
—— CH3=-55°C — CHj =25°C — CHj3 = 125°C i —— Vour = 2.5V
—— CHy = -55°C —— CHjy = 25°C —— CHy = 125°C [ Vour = 3.3V
50% 50%
0 05 1 1.5 2 25 3 0 05 1 1.5 2 25 3
loutx (A) lout (A)
Bl 6-47. VIN = 5V , Vourx = 3.3V, fgw = IMHz I} , SR E5H AN | Bl 6-48. ZEVIN =5V , fgyw=1MHz , {8)¥ = 25C 44T , BiEg1 7
RE A Vour FTHIRESHREMRR
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

100% 100%
90% 90%
— =
Z  80% [— 3z 80%
C C
2 Ko}
L L
E E
w 70% w 70%
60% || = CH4=-55°C —— CH;=25°C — CH;=125°C 60% Il — CHq =-55°C —— CHq =25°C —— CHq =125°C
° —— CHy=-55°C —— CH,=25°C —— CH,=125°C 0 —— 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
—— CH4=-55°C —— CH4=25°C —— CH4=25°C —— CHy4 =-55°C —— CH4=25°C — CH4=125°C
50% 50%
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
loutx (A) loutx (A)
B 6-49. VIN = 7V , Vourx = 2.5V , fsw = IMHz B} , 3R 50 3RIAK | B 6-50. VIN =7V, Vourx = 3.3V, fsw = 1MHz B} , R S5 AR
RFE RER
100% 29
== VUVLOR_VIN
2.85 = VUuvLOF_VIN
90% 2.8
S 2.75
3 80% A z 27
g : 2  ——
o o
L%) %' 2.65
0,
70% / > 26
2.55
60% /
[ _— VOUT =25V 25
' Vour =3.3V 245
50% 55 35 15 5 25 45 65 85 105 125
0 0.5 1 | 1 >5(A) 2 25 3 Temperature (°C)
out . N >
' . B 6-52. L7+ 5T VIN UVLO BIE SR M KX A
& 6-51. ZEVIN=7V , fgyw=1MHz , {R)¥ = 25°C &4 TF , BiEg1 7%
AFE Vour TR sl HRR
2.6 8
2.55 == VUVLOR_PVIN
25 = VuvLoF_PVIN 75 —
2242 7 | l/
S 235 2 65 s
z 23 = /
g 225 £ s
3 22 z —
S 215 3 55 //,4
226; 5 /’4/
4 2 //
4.5 = VIN =3V
1.95 = VIN =7V
1.9 4
55 -35 -15 5 25 45 65 85 105 125 -85 -35 -15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
& 6-53. 175 T[4 PVIN UVLO 5REZ [EIH% 5 l 6-54. VIN X7 UL SR ] (K50 R
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6.7 HLAVERME: (22)
PVIN = VIN , REFCAP =470nF , L=3.3 1 H ( 45 : MPX1D1250L3R3 ) , KAk S E U .

3.25 8
///
3 75 |_——
] [~
2.75
< 7
£ / <
= 25 = 13
z ] E
g / 1 z 65
5‘ 2.25 ~ 2
K — el 6
2 L
e 5.5 —
175 b — VIN=3V ‘
= | — — VIN=3V
15 VNN — — VIN=7V
- 5
%6 8 5 5 25 45 65 85 105 125 55 35 15 5 25 45 65 8 105 125
Temperature (°C) Temperature (°C)
3 M=) §
B 6-55. PVIN S&Hi iR SRR R l 6-56. VIN F Lt 5 R BE I ISR R
4 636
632 = Ven1_rising at VIN = 3V
= VEenz_Rising at VIN = 3V
> 628 —— Vens_rising at VIN = 3V
= VEng_RisING at VIN = 3V
3 / S 624 = Ven1_rising at VIN =7V
z = Venz_rising at VIN = 7V
£ // £ 620 — Vena RisiG at VIN =7V
- (0] — _
=z 1 z = VEng RisiNG at VIN =7V
z 25 — Z 616
['4
J 7 // = 612
- / = u —
2 L T > 608 % \\2
/ /
15 " 604 [— - e
// — VIN=3V 600
= VIN=7V
1 596
55 -35 -15 5 25 45 65 85 105 125 -5 -35 -15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
B 6-57. PVIN KW R SRERIRR &l 6-58. EN -FBMESREZ HKREA
515 3
514 = Ven1_raLLinG at VIN = 3V = ten1_vin_risiNg_pp at VIN =3V
513 = Venz_raLLing at VIN =3V 26| = tenz_vin_RisiNG_pp at VIN = 3V
512 = VEn3_FaLLING at VIN = 3V — tena viN_RisING_pD at VIN = 3V
511 = Ven4_raLLING at VIN = 3V I = tensa_viN_RisiNG_pD at VIN =3V
S 510 — VentFaumcatVIN=7v E 22| = tent_vn RismG_ppat VIN =7V
E 5o = Venz_raLLnG at VIN = 7V o = tenz_viN_RrisiNG_pp at VIN = 7V
o = VEng FaLLING @t VIN =7V Zw 1.8| = tens_vin_rising_pp at VIN = 7V
Z 508 —— Ven4_raLLinG at VIN =7V 4 — tena_vIN_RisING_PD at VIN = 7V
< 507 2
% 506 % 14
k] 505 _ S‘
> T~ x!
504 = — A
503 f ™
502 |, 06
. "1
501 | ~
500 0.2
%5 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 8 105 125
Temperature (°C) Temperature (°C)
&l 6-59. EN T ERMESEE 2 MKXA /& 6-60. EN 2 VIN i , EN LFHei RAEIBIER SIRE L AR R
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PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF 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
80 = tens_risiNG_pp at VIN = 3V = tens_FaLLING_Pp at VIN = 3V
— tens_Rrising_pp at VIN =3V 28 — teng_FALLING PD @t VIN =3V
I = ten1_rising_pp at VIN = 7V '@ = ten1_FaLLING_PD at VIN = 7V
> 70 — tenz_rising_pp at VIN =7V Z 24 — tenz2_FaLLING D @t VIN = 7V
E. = tens_rising_pp at VIN = 7V [ = tens_FaLLnG_Pp at VIN =7V
2 = teng_RrisiNG_pp at VIN =7V 2 2 = tena_FaLLING_PD @t VIN =7V
7] 3
5 60 £ 16
& i
12
50
8 =¥F —
40 4
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 65 85 105 125
Temperature (°C) Temperature (°C)
& 6-61. EN L7+ EAARESEIR 5B MIKIK R & 6-62. EN T (& m EAMRIER SEE L RIKX A
35 40% L L L L L L I I L L L
= len1_tkc @t VIN =7V /
3| — lenz ke at VIN=7v 36%
- = leng ke @t VIN =7V / / 309
25| =" lena_kg at VIN = 7V ! °
/; > 28%
g ? / 7 T 24%
2 . s
5" / 5 2
i 1 ] ¢ S 16%
A /, 7 ’. g
— 1T - — ® 12%
0.5 L —= = = 7
~—| — P I e e 8%
o T on o e o wle Bl - -
4%
-0.5 0
-55 35 -15 5 25 45 65 85 105 125 ™ <
Temperature (°C) 3 838 8 8 8 8
> ey Vrerx (MV)
Bl 6-63. EN ¥ LI SiE A RI IR R
Bl 6-64. IBEN - 55°C B ¥ VREFx FBESAT
40% | | | | | | | | | | | 40% | | | | | | | | | | | | |
36% 36%
32% 32%
> 28% > 28%
B 24% Ol g 2%
<] <]
o 20% o 20%
<2 <
‘El 16% g' 16%
© [
9D 12% — D 12%
8% _ [ 8%
4% 4%
0 ! | | | ! 0
(52} < Lb (b ~ @ é’ o - N (J'J < Yo} - N (s} < N~ © -~ N <
[} D D D D [} D o o o o o o D D (o] (o] (o] D D D O D o o o o o
n w w v v n w © © © © © © v w w w v (') v wn w w © © © © ©
VRrerx (MV) VRerx (MV)
& 6-65. IREN 25°C B} K VREFx B E4AG & 6-66. IR~ 125°C K VREFx HL R4
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

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 —— CHy; VIN =7V
— 25°C;CH2 25 °C;CH4 1900
— — 125°C;CH2 — 125 °C;CH4 _
% 603 2 §§§
= < 1700
S 599 Qa% o 1500 § =
\\
595 1300
501 1100
55 35 15 5 25 45 65 85 105 125
0 0.5 1 | HEA) 2 25 3 Temperature (°C)
ouT
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 ) —— CHjy;VIN=3V = CHg;VIN=7V
5.9 =—— CH3VIN=3V =— CHgz;VIN=7V
9 5.85 —— CHyVIN=3V —— CHyVIN=7V
L= | 58
~ 85 — % =
D Lt < 575
& 8 Z_’ 7] 57
a — I‘ . / \
1 /= 9} I
5 .5 8 585
. 56|/ L~ L P~
— /l S~
7 —— CHy; VIN =3V = CHy; VIN =7V 5.55 - N~
—— CHy: VIN =3V — CHy VIN = 7V 55 — -~ ~
6.5 — CH3; VIN = 3V = CHz; VIN = 7V 545 /
—— CHy; VIN =3V = CHy; VIN= 7V 4
6 5.4
55 -3 15 5 25 45 65 8 105 125 55 35 15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
Kl 6-69. IR LB H5EEMFIRR & 6-70. FUFF T RESEE KX R
6.6 3.4
6.2 3
\ \
< 58 — — - 26 —
2 = | /// -
g e % oo P——
%54 L— ? 22 =
3 L~ a
9\ 0\
8\ 5 2 1.8
- —— CH{;VIN=3V = CHy;VIN=5V =—— CHy;VIN=7V —— CHy;VIN=3V = CHy;VIN=5V =—— CHy;VIN=7V
4.6 H = CH2VIN=3V —— CHy;VIN=5V =—— CHy;VIN=7V 14 H = CHyVIN=3V —— CHyVIN=5V =—— CHy;VIN=7V
—— CHj3;VIN=3V —— CHzVIN=5V —— CH3z;VIN=7V —— CHj3;VIN=3V —— CH3;VIN=5V —— CH3;VIN=7V
—— CHy;VIN=3V CHg;VIN=5V =—— CHy;VIN=7V —— CHy;VIN=3V CHg;VIN=5V —— CHyVIN=7V
42 1
55 35 15 5 25 45 65 8 105 125 5 35 15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
& 6-71. fRMIB: BRI SRR E SEE IR R & 6-72. KM BB RIT SR BME SEE R ARR
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

Temperature (°C)

Bl 6-75. BOS BBCE T e FRLAR- S IR E | B SS &

2.05 25
2 2.4 /’
h—
\ 23 /4/4’
1.95 : — ——
- —
% 19 \ < 22 /;éf/
S K E! "
3 \\\ = é% ==
2 N g 21 = =
o TN = //
1.85 — n //
g \ 8 5 ~
© s Ny =4
=== CH4; VIN =3V === CHj; VIN =7V N 19 —— CHy; VIN =3V == CHy; VIN =7V
4.75| = CHzi VIN =3V —— CHy VIN =7V = CHp; VIN =3V === CHy; VIN =7V
: = CHg; VIN =3V == CHg; VIN =7V 1.8 —— CHg; VIN =3V = CHg; VIN =7V
e = CHg VIN=3V = CHy; VIN=7V —— CHg; VIN =3V =—— CHy; VIN =7V
. 1.7
55 3% 15 5 25 45 65 8 105 125 55 -35 15 5 25 45 65 85 105 125
Temperature (°C) Temperature (°C)
E 6-73. COMPx Hi F IR iR B 1K 5 B 6-74. HE BT AR S WA R IR R
420 360
L1 340 ] — CHuVIN=3V — CH;VIN=5V — CHy; VIN=7V
P L~ P = CHy;VIN=3V == CHy;VIN=5V === CHy; VIN=7V
400 = // 320 | = CHg;VIN=3V == CHj3;VIN=5V == CHz;VIN=7V
g L1 / 300 | — CHaVIN=3V CHg; VIN=5V == CH4;VIN=7V
w 380
) = L~ - 280
g L~ L~ 2 N
5 L 2 260 kN
3 360 g
) | /? 240
& = 35 200 -
;\ 340 i ‘ — }
& 200 |
= CHy; VIN =3V == CHy; VIN=7V ——
320 = CHy; VIN =3V == CHy; VIN =7V 180 —
—— CHg VIN =3V — CHy; VIN = 7V |
"IN = "IN = 160 =
—— CHg; VIN =3V =—— CHy; VIN =7V ‘ ‘
300 140
55 -35 15 5 25 45 65 8 105 125 55 -3 15 5 25 45 65 8 105 125

Temperature (°C)

&l 6-76. & S H] 5 R EH IR R

fsw (kHz)

2200

— Ry=511KQ VIN = 3V

2000 — Ry=511kQ; VIN = 7V

1800 — R=90.9k; VIN = 3V

Rr=90.9kQ: VIN = 7V

1600 — Ry=37.4kQ VIN = 3V

1400 —— Ry=37.4kQ; VIN = 7V
1200
1000
800
600
400
200
0

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

B 6-77. RT TR

91.3%
. — CHy; VIN=3V = CHy; VIN=7V

91.2% — CHy; VIN=3V — CHy; VIN=7V
91.1% — CHyg; VIN =3V = CHz: VIN =7V

o —— CHy; VIN =3V = CH,: VIN = 7V

£ 9%

5 ||

> 90.9%

£

' 90.8% K E—

x

8 90.7% <—

£ 06

o o -
90.5% —
90.4% — ]
90.3%

& 6-78. PWRGD #BIR#A T VSNSx THEFH SIEERIAR

-55 -35 -15 5 25 45 65 85 105 125
Temperature (°C)
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6.7 AR (42)

PVIN = VIN , REFCAP =470nF , L=3.3 0 H ( #{5 : MPX1D1250L3R3 ) , BRIEF A WL,

95.1%

94.8% |
94.5%
94.2%
93.9%

1
93.6% —
o

PWRGDuyv_coop

93.3% 7

93% =

o
92.7% = CHj; VIN =3V == CHjy; VIN =7V
92.4% = CHy; VIN =3V == CHg; VIN =7V
92.1% = CHg; VIN =3V == CHg; VIN =7V
. = CHg; VIN =3V == CHg; VIN =7V
91.8%
-55 -35 -15 5 25 45 65 85 105 125
Temperature (°C)

E] 6-79. PWRGD IE#MRAT VSNSx HT B SR ERIEIX R

110%
5 —— CHy; VIN = 3V == CHy; VIN = 7V
109.8% — CHy VIN=3V — CHy VIN=7V
— CHs; VIN =3V = CHz; VIN =7V
109.6% 3; 3;
09.6% = CHg; VIN = 3V === CH; VIN = 7V
~ 109.4%
3
£ 109.2%
>
S 109%
Q I
L 1088%
& 108.6%
108.4%
108.2%
108%

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

& 6-80. PWRGD #{IRA T VSNSx L7+ 5 ER< R

107%

106.4%

105.8%
| \
— §

105.2% ~~— N
I~

i

PWRGDov_coop

— CHy VIN=3V — CHy; VIN=7V
104.6% | — CH,: VIN =3V == CHy; VIN =7V
— CHy VIN=3V — CHa VIN=7V
— CHg VIN=3V — CHg VIN=7V

104%
55 365 -15 5 25 45 65 85 105 125
Temperature (°C)

E] 6-81. PWRGD IE#4R4A T VSNSx TR 5B ENRKXE

400
380
360
-
S 340
£ 50 e L
§ /’ /’
> 300 -
8 /4//
g 280
> 260
—— CHy; VIN=3V == CHy; VIN =7V
240 —— CHy VIN=3V = CHy; VIN =7V
220 —— CHa; VIN =3V — CHy; VIN=7V
—— CHy VIN=3V — CHy VIN=7V
200

55 -35 -15 5 25 45 65 8 105 125
Temperature (°C)

&l 6-82. HLJRIEH i R U SRS R B SR 7
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7 SHNERER
1 COMPx VRerx
L1
g 1 VSNSx
L1
+
+
VRer
}—@—0 p—
ISS_TRX SS TRX
L

—— Css_ Trx

A R ETREE R R REZBORS RIS & Viox. MHNZER B . WAL 2R PYASEE BT %00

7-1. FAERENE (Vrerx)

A 3v viNs7v

____________________ .
____________________ |
VUVLOR_VIN { ! t
Vevin=VIN=Veny : ﬁ/’ ENx_VIN_RISING_PD
|
|
| |
| : //V 1ffsw
oV I ! I I time
|
b . N
Lo i :
I ] i i
I ] i i
Vswx (V) | : | |
o L
i i
| : i I
- ! — — S | S— | S S —
ovl time »>
& 7-2. ENx E# PVIN = VIN i i) ETMERRAEIEER (tenx_viN_RISING_PD)
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A
3V=sVIN 7V
|
|
VIN=Vpyin (V) :
l—>»!
|
ov | time >
A |
|
|
1 _\iEﬂxflflrie __________________ _:_ o tenx_RISING_PD
Venx :
|
: /V 1/fsw
ov —>
! / ! time
A —»!
Vpevin =VIN 1 - : :
________________________________ [ 1 1
| | | |
| | | |
| | | |
Vswx (V) | | | |
| | | |
| | | |
| | | |
] L >
ov time
& 7-3. ENx #3ZF PVIN = VIN IR ¥ B RREHEIER (tenx RrisING_PD)
A
3V=sVIN 7V
VIN=Vpyi (V)
ov time
A
_ _\iEﬁx;FAl‘Lﬂ\‘G_ ______________________ tENx_FALLING_PD
VENx | /’
| |
) |
> fsw | ! -
T »
OVA Veun ! / ! : i time
=VIN | | | |
- S . . o -
\ \ |
\ \ |
Vews (V) | | |
l l |
\ \ |
| | ! »
ov time g
Bl 7-4. T FEAERRALHERIEIR (tenx FALLING_PD)
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A
3V=sVIN 7V
VIN=Vpyi (V)
ov time >
A
Veme NMomow _______
|
|
:/ /> tsync_pLy -~
oV 7 time
Vpvin =VIN ! :
e
|
Vswx (V) :
|
)
ov time

&l 7-5. SYNC %] SWITCH 3EiR (tsync_pLy)

e
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8 VR4t He
8.1 Mk

TPS7H4104 A1 TPS7TH4102 #3f4:J2 : 3V & 7V, &HidiE 3A , VUi iE/XOEE [F) 55 F R i s . AN miEEm 7
A~ MOSFET , —4~ 4 PMOS , HF&fll , —/~ v NMOS |, H AR M@ iE e F Marm

« HJRIEERE (PWRGDX)

o HFERIEAME (RSCx)

o AIYRFEFUS B (SSX)

o REHIFAMEERAN (ENX)

A EES MR, WA, DUEW 2 KT 3A AT R , TPSTH4104 & mnlik 12A
TPS7H4102 f =TIk 6A. FEAMAHALTE P EBII LA 90 FBE AR XS [l #HFZ IS 4T . TS5 IS HT s iE 2 (A 180 11
AHRS , DAESZHL 6A FrOOUE T8/ 5 18 22 .

#E
FEASRE T, F S BHRAREM x TGS RIrA TR HUE |, x RIUETEEDY 1 2 4 (I THEN®
(FEIE ) o WR—AMESHRERA x RACH (184 208) , WiZESETHa Em I (s
J ) 55 . Bl F{ES - VIND PVIN. RT. SYNC. EN_SEQ ( {i& T TPS7H4104 ) , GND.
PGND LA J: REFCAP il AES.

T PR S RS IR RS | iR R I ARG A A S ], ETAL T AN SRR M . e R g
BT (L A Courye) B, TEIF AR TLE ( 100kHz £ 1MHz ) 8BS SRR 5 R~k . MOSFET HIR 4
AR, AT b 2 S A s B R

ZAsE L e 4 O R S PR B B . BRAE BhIRE DN VIN KT 2.7V (L RME ) B . AANEE A — Ml
SLHERETS 5 (ENX). %51 IR 2 B ( JL7UE 106mV ) 11 H R bh s 28 i 3E SO B N . TPS7H4104 1 i
KA4E (VIN + PVIN) TAEHR A 12mA ( Z5H A EIE ) F1 18.7mA ( J& A i BT % ) .

LA R T — AN L T E Y FEL YR IE Y A 2% (PWRGDX) |, Al VSNSx (B i ) 51 AN W il HY F T .

PWRGDx 5| il /& — M IF % NMOS MOSFET |, 24 VSNSx 5| fifl Bt JEAR T P #53E#E HL S (Vrery) 0 91% ( # 7Y
) BT PR SEHE L R 109% ( SL7UAE ) B, iZ 5] BIgd 2K P ; 24 VSNSxX 5] I E N Vrery ( HL24H )
1 94% % 106% I} , PWRGDx 5| Jii#k & A - F.

SS_TRx ( HRh/ERER ) 51 RIAT T e K IR BE B ARTRAM FRI (R 3IUIIE] , Coury BUHRI ) BRAE _F e ST 1A] S 43t s i
I PP P AR IR P A A R L T AR R R S, DL O B B B RN 2K . R S R
VSNSx T SS_TRx AL , dsfFat et Akt kiR . X e Hr e S (] (VIN = BV I, tons min =
182ns ( S7MH ) ) FEH.

g F B I s B OISR ORI D RE o %A AT M A IR LA A TR L, KPR R IR
e g O RS . IR BB EOE IR, A2 VSNSX Sl IHRAR T Veerx H 106% LAY , 2ok FIJF HAE I Sl
il MOSFET. iZ#sfFrl Bl mifll MOSFET i A4 XL AR MOSFET i 8 AR 4 , A7 Bl T4 i v &% LI
B RS . I R AT IE A A5 IR e T ATk R 5 (%Y 163°C ), MR RHIAMRIE . At R IRAE b
ORWTEE T UK 29°C ((MLAUE ) I, SRPFSAERUR Sh AL IR N BB E 3.
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8.2 ThEE T HEIE

PVIN +
T Vovior pun | [
¢ Vuvior_pviN
VIN [} +
t Voworww | T
¢ Vuvior_vin
Tri-State
EN_sEQ[ ] Detector J
Il i
| ] !’—\Lr‘ rT\T‘
[ T T !
| erH V’“\Lr‘ I
T L] L]
Sequencer
Logic
ENx[ ] E Shutd
[} ? Vewcrisng | [T >—— cidownx
L Venx FALLNG - |
Thermal {]
Shutd
Shutdownx UCH?(W” {j[] PWRGDx
] ]
4+ PWRDGxuy_coon
| PWRDGxuy rauir
?E]
4 PWRDGxov prurr = ]'i? PVIN
| PWRDGxov 000 PN =
Minimum Clamp Pulse
Skip
L SS_TRx VSNSx VIN
= PVIN
Hysteretic
Control - {]
—
] SW;
VIN VIN {] X
Vier — L
& JF Power Stage &
VSNSx [} _ Viol Deadtime
Control & Logic PVIN —
ss_TRx [} + e
—
Iss_Trx
Slope Compesation
coMPxene AR T

LS MOSFET
CurrentLimit [ #] PGND
b
—{

COMPx Ea
RSCx [} B

‘\H

I I
L]
VIN
‘ Oscillator ;;—s
Vrer ‘
Voltage
REFCAP [ |——— ——="1
Reference SYNC
% Control
L é L
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
HH X E B RO S S| A (AR ) RSP

VIN A1 PVIN 2% B BA ML) UVLO ( RIE8E ) ETHBIME , 205108 Vuvior vin ( SE8RUE 2.7V ) HT Vyyior_pyin
(UMY 2.44V ) o XN T BRSSP B2 LMRIEIE R 1847 . b4h , VIN A1 PVIN % H BA M7 UVLO
TEERE , 0N VuvLor vin ( HLARME 2V ) A VuvLor puiN ( HAME 2.52V ) o WREE FREIERIIXLEAE | 2%
. MRS PVIN 5 VIN E8E—& , B (501.C. ) ®FEZE UVLO N VIN UVLO |, K ATEH &
FFHSTRRESAE , VIN UVLO I BI1E 5 & .

MRFHE , FPAH VIN 5 ENx 2 [F]3E 3 48 r B 7 5 25 A 2 UVLO. il T E 2 V1G |, iS5
8.3.4.1.

#IE
fE TPS7H4102 ', PVIN 5 17, 18, 31 LK% 32 [ @HIRAK , J|KME N 2.27TmA. L, I
TS MR T, U TR AR

8.3.2 HJEHE N

st A AN W EBRRR 1.235V 1A BREEHERLS VRercap. XA IZITHIA] REFCAP 5| il A7 7E I HL % o
REFCAP 5|5 22 470nF #3588, DU ORASF I 0S8 AT IR H L& SET PhRERa . iz B I i T =ik
ZTRRAR IS HE R, 5 IYMRZERCRER I

PN RZEBOR S B S AE s T BB fr th i s SR, IR ZTOR & BA A R, R0 B iR 72
VRerx FE 573G i F I8 R 2 O S AT, BB AR A R %2 . 25°C W, Veerx HTHLELE 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 S A T R PE A PR AR BCE . S HUE T R (Vourx) B VSNSX Gl (8], HfE— DN TES A% , /£ VSNSx
#| GND Z [ — MR A S . W T 2 RN E |, W25 K 8-1. FEMALES (TI) WA %N 0.1%
{1 FL FELES o

M 10k Q 1) Re topx JT46 , JEHAA 7520 1, THERAUR IR (Re_goty). /9 T HRMEEREIN AR | AT At
MEAERER RS IR, 8R4 5 5 2 B0 A F1 VSNSX fit A R i H A 45 22 O 2

R _ ( VREFx ) y
F_BOTx = \ VouTx_TARGET — VREFx

Horr s
* VRery = 599.48mV ( 25°C g fufy )
- T TIEA % VRerx WEZWANE R, ATS 0 15 6.5 0 “HIEHEME” o
= DR T KB AR RN L VO TR Y RO A R R R 22, T DK SR T e L

VREFx(MIN) + VREFx(MAX)
2

RE_TOPx (1)

VREFX = =597.5mV (2)
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* VouTx TARGET 7T it (K180 E i tH vh
* Re Topx #& FLBE S i 25 (1 Ffr 6 T30 HLBE 2%

[
SW, = DCR, ‘ ‘ Vourx
L VY
lou
Courx
+
Internal Logic & Power Stage Rourx
ESRy
PGND
] ‘
L
GND
VSNSx r74
SS_TRx ::l::
L]
CSS,TRX

COMPx

& 8-1. F| F B R4 FE 243847 Vourtx HfE

8.3.3.1 HiRZEM Voutx

— EH SRR AL, AR LA st 3 S SERUNMBFRR LR . o T EHERAN el LA S5 AR (77 B
% (SURGERE ), B ASTAV 7R 4 TS AR IR R 4 R SR SR |
b, SRR RN , BB (Re topx 5 Re orc ) FURMFEE, SClk h R T il 777
R 5 HATH -

RF TOPX)
V =(1+53———— )XV 3
OUTx_NOMINAL ( RE BOTx REFx (3)

(4)

2 2 2 2 z
VREFx” * |(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 o

* Re Topx &N MM EAE BT P A , SO (Q ) .

* Re gorx &N P I 48 B S A S F B, AR (Q ) .

* VRerx = 599.48mV ( 25°C FHJL7(E ) Bk 598.39mV (il 5 a1 A ) -

* VRerx acc /2 ABUE (0.01) FoRMIEHERS B . R SIREEVEEI NS N £ 1% , F THELFaER | vl
Z) 11 6.5 W CHEFESET HAY

* RyoL 2UEUER RIS AZ ( TS AR A ZAR ) o il , XTFAEZERN 0.1% 1 paa , nrfl
1 0.001.

8.3.3.2 B/MNaIH K

FE T 7 P 30 0 0 WL D 0 L A D B A B MM L E (Vige) o 7 7E 95 ST S /1N 1 18 B
(Voura)e BMHTHLIEIFE AT -
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VIN X tonx_MIN X fsw, if = VREFx
VREFw Otherwise

(6)

Vourx_MIN = {

i

Lrp:
VouTtx MiN #& 55 /IN T S Bl H LS
Vin 72 L.C. AL (5 PVIN AHTH )
* tonx MIN FE L SE I A
- WMFBTHEZEAEE , WS8R 6.5 1) “EHEEE. KBS 5.
o fow NI R
- T TMEZVEMEE , WIS N 6.5 [ “HRIERFL” H oy
*  VRerx #& AR R
- WHRTHEZHASE , 0TS R T 6.5 B “ailgm iy gy

42 8-1 WIRTEILE ViN 5 fow THUL NS/ U0 /i i LU«
R 8-1. THHEAR H KR/ N HH L

o\

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

100t i Vrerx ©
3

500 (@ 5 0.761
7 1.263
3 0.983

1000 ®) 5 1.701
7 2.822

(1) HEEH T Rgr =511k Q M5 KFF S .
(2)  HWEMEH T Rer=90.9kQ [5 kIT SR qH .
(3)  HEAER T Rey = 37.4kQ KIE RIT S8 %RA4.
@) S TR E IR T tone i FIEKE.
(5)  Vrerx 2 M EBIERE .

8.3.3.3 R AHIH HE

B2 B RWTIN T) topme v FTPR , TPSTHA10x 2% 1 FL AT Bkt i A i o 1285 8 DG BTG ) 9k /2 NMOS/NMOS %
SRR H AR AR RN M, RF RN )2y 7R ORI 5S8R 8 L B AT A 3 Bud
K= tedlsh. JrfEs 7 35T oK L

Vouts_max = Vin X [1 = (topryy % fsw)] (7)

Horr s
® VOUTx_MAX %ﬁ%@%ﬁﬁﬁ’]%kiﬁﬁﬂj &
* VN2 LC. WAL (5 PVIN HHIF )
* torrx MIN FEER ALK T 7]

- MFTHREZVEAMEE , TS0 Y 6.5 ) “REZE. KBrS5IEXRTE H5 .
° fSW ﬁﬁ%*ﬁﬁ%

- W VAEZ VG R WIS 5 6.5 W “IFKRIEFTL T Y

*® 8-2 WoRAE Vin 5 fow AUIERENE I T TF SEAF 2R i Kt HL
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% 8-2. iHEA/HKR R BE
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

100 (1

500 @

1000 @)

N Ol WwWIN|O|w|N|Oo

(1) WM T Ry =511k Q MR AT RBIHE .
(2)  WEAEM T Rry=90.9kQ HEKIFHRAARIE .
(3) IEAEM T Rer=37.4kQ (B AFFXHH .
(4) l‘l’ﬁ1§)ﬂ T tOFFx_MIN =216ns E‘]ﬁﬂﬂ{ﬁ

8.3.4 f£F5 EN_SEQ
8.3.4.1 ENx 5415 UVLO

ENx 51 IREEE A5 CHx (8L VouTy ) $RHEH I ], ENx 5l HERE 2 A HA ( JL8E 106mV ) 1 LHLEL
AR B A S . 2448 BE S| IIAL TR HEF [Venx < Venx FaLuing (ving] B, 88 FF S HE AN SRR 3G, A aeid ik g i
H (x) MEHEHEE Voury) HATHT . MAFEF B e @l , FomflH s ME NS [Ven >
VENx_RISING (MAX)] ¢ % ENx 5] B B MST AR € 1 CHX (8% VouTx)-

WA FE , Al AE VIN 5 GND Z A — A eds | KRN ENx UL (( nf&l 8-2 P ) #7730,
SO A A TR . P IR A AR R/, DA DR BE 5 7R I8 B B A TR L I SIS

&iE
PP AT DL B _ETHELE UVLO |, TR B T e ge i . ke b JFea [ UVLO A2k T 2.83V
K Vuvior vin B

MR FE NPT IBIE (CHx) BEE NS UVLO | 5% 8 R 2D R AE

1. GEFEPT LJHH K UVLO (Vyvio cHx TARGET)

2. MR EPH S AR I TG F P 2% (Renx ToP)-

© 10k Q SEANAEEIERLAE . A T ERORIRFERRACIIRE , M R Al R B . (H2 , XS SRS
UREE BT, 5 ENx R HUR (lenx ke) A IR 25 23 5 i .

FIH 508, TR 2 (Renx_sot) MRS HLFE.

P IE , DME KR FER/INR 2% .

5 FIFA s 95 HRER 10 HE AR EENSE LTS R UVLO.

B ow

R _ ( VENx_RISING ) % R ®)
ENx_BOT_CALCULATED ™ \ VyyL,0_CHx_TARGET — VENx_RISING ENxz_TOP
RENx TOP)
v = (14 X TOP) oy
UVLO_CHx_RISING < RENx BOT ENx_RISING 9)
RENx_TOP
VUVLO_CHx_FALLING = (1 + Reng BoT) X VENX_FALLING (10)

Hrr:

¢ RENx_BOT_CALCULATED %TI’E?%?”E@E%B%BE%& , %?&EE VUVLO_CHX_TARGET TE@;’I‘%B UVLO.
* VuviLo_cHx RisING 7ERFRHIAMBSFE_ETHm A BLE UVLO.
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INSTRUMENTS

www.ti.com.cn

* VeEnx Rising = 0.606V ( J7U{F )

* VUVLO_CHx_FALLING R TSN A2 T P4 A B & UVLO.
* VEnx_FALLING = 0.5V ( SE71E )

* Renx Top 2 VIN HEH: ENx T T5THS B B 2% .

* Renx ot M ENx 5z GND I it i & L P25 -

AN hn] DLE I s il 2R B FPGA B3 ENx 5. #5851 I 09 i BRE A B T 3CFF 1.1V, 1.8V, 2.5V

1 3.3V &5 T

o KPR A ENX B R P e s
o IR A BORIE P 0 R
* MEIRIEIE (CHx) JF)H .

AR, Bt NRATA R0 1, tHRONSERAS EEIE (x)JT 5 I i A R A A

tpELAY(S)

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

Hrp
* tpeLay A& LARR Y FRLAL AR P 7 A IR N 1]
* Ryy AR SRR |, s Renx_Top 5 Renx_sot A | ARG (Q)

R <Q> _ Renx_Top(®) X ReNx_BoT(®)
TH =
ReNx_TOP(®?) + RENx_BOT(2)

© Vg NEBAERERCRE |, A AR TAEWIR) Veng R HBE |, SBACARER (V)

Y <V) B (RENx_TO};EE\g)_EO;E(Sz_BOT(Q)) g VIN<V)

* Venx RisiNg NTEREASFFRT ENx _LETHBI{E

VIN
* VIN
PVIN

Renx_Top

_ F‘I ENx .
L] T VENx_RISING % Internal Logic
RENxﬁBOT ¢ VEN><7FALLING ~

_ CENxﬁDELAY

PGND/GND/Thermal Pad
1

=

& 8-2. FI M ENx 5 sFH A R #T4MEE UVLO

(11)

(12)

(13)
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8.3.4.2 F£%] L7/ T (EN_SEQ)

TE2EIER LA R, W T EXNETE AT E P LA S A N B, TPS7TH4104 G5 EFF L (AW CHT1 =
CH4 ) M)z allire ( CH4 2 CH1 ) |, BATEE R @Rl , UME T .. FALLTH5 /575 FEE R T/ 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 = 2 m T ) a8 5] B R K 8-3 k. 74 BT R, 2Bkl ENx ZHKHE
SPGB . TR A B R BRI AR ENX Ab ¥ I8 R H R ST SR A 5 IR ) T 7 A R E
I, 75 EN_SEQ 5|k &2 4 7o & 2 8, Uiz s5 5| R A fa e 1@ H. EN_SEQ 24 -1 &4
ANHLE (VIN) BIsREL, 0 R Fos

*  VEN_seq RisiNG (V) >80% x VIN (V)
* VEN_seq_FALLING (V) <17% x VIN (V)
o P = AT R )
- XFERLT , CHx [T 5 /2% B EAE b i) ENx 3245 B,

%*% 8-3 J&/n T SEQ_EN K HIEE.

B/
AR IERIZAT | V en seq LTI IR S T RER [ 20K T 8% T 100ns. 4 A& M EN_SEQ
( EN_SEQ = JFi#% ) H SYNC H#MEBRzh , 2 /E EN_SEQ A1 GND [l F§ £/ 100pF H1% .
FEPNHE , EN_SEQ S FH 1> 200k @ ( SLAYAE ) 10 o BH 70 F 28 2047 O B O 04T R B % PHPT S LA &
AFEIR |, TG AT RERCIA R G0 Ja S (). AR B2 LG R, S IK 8-4. aTLMEH 2 14 iHHH
T ARG R REIR

SE 7 A B S AR A FD . SRR 733K

1. JRdBEkE - SR el IE (X) SRR E S, Bl
* ENx
o i
. W
s RIE
2. & JRlklE o [E]IN S0 A e TE R,
* PVIN UVLO
* VIN UVLO

FAHIE (x) A B R G |, ZEE SRR , AR AR MTEE. fla, £ DB T
AR, EIE 1R R R R ( BOdIR R ), XN, Vourr RFEERISTERISL , HEREER UG, 2KE
N RN . ZAT AN SRS ER S .

A FHMBI | BB TAHPRE | JF0 M ARILITRE. SRS | JF FLEE EN_SEQ S5 FA i
i ENx B ARG RS | W2 R 3 LT
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TTTTTTT ""'VEN_SEQ_RISING

8-3. ¥ ETH T %

A. E@EF' , 'T&EEE% EN_SEQ ﬁiﬁﬁé\l&ﬁﬁ s BT ENx i@%ﬁiﬁ%[ﬁqz (VENX > VENxﬁRISING(MAX)) o

% 8-3. EN_SEQ Ef&&

%S | ENSEQ®) | EN1? EN2?) EN3() EN4® R LTI R30I T R
1 TG A Ay ES EN] T T
2 t | @) 0 0 1 1 3—4 4-3
3 t | (46 0 1 0 1 2—4 4—2
4 t | @) 0 1 1 0 2—3 3—2
5 t 4 @) 0 1 1 1 2—3—4 4—-3—2
6 t | @) 1 0 0 1 1—4 4-1
7 t | @) 1 0 1 0 1-3 31
8 t i @® 1 0 1 1 1-3—4 4—-3—1
9 t 4@ 1 1 0 0 1—2 2—1
10 t i @® 1 1 0 1 1—-2—4 4—-2—1
1 t | 406 1 1 1 0 1-2—3 3—>2—>1
12 t i @® 1 1 1 1 1-2—-3—4 4—-3—2—1

(1) 0=Ven_sea < Ven_seq_FaLLING(MING T = VEN_sEQ > VEN_SEQ_RISING(MAX)

(2)  0=Venx < VEnx FALLINGMINYG T = VENX > VENX_RISING(MAX)

(3) 4 EN_SEQ MFMHFiH , P @iE S ARIE A ENX JBH8 N\ R R/ .

(4) NWRLRIERIZIT , @UE EN_SEQ 5|z i% 2875 a4 LAaT , ENx AR e g HE(E.
(5) ME Vseq EN ) FHFA R BT [E] =100ns .
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VIN

L

g 200kQ

VIN H
EN_SEQ Window
[} Comparator
+ Logic
Cen sta —— 200kQ
GND
& 8-4. EN_SEQ [fJ A #BHRFRFEHT
tDELAY (S) ~ 100kQ % CEN_SEQ(F) x 1.61 (14)

8.3.5 AYEIE# (PWRGDx)

PWRGDx #&— M4t 511, A5t s (Voury) IEFE HVE RN , 5B A 2. Wil b VSNSx 5| il
FREES AR (VRery) » P SEILIX — . PWRGDx 5 Jlid i H B 28 A AR b 28 B BT 75 32 48 1
(N Vourx ) FIHEE. PWRGDx 51l K LR fL sy 7V, b B4 B, AlRe PWRGDx A
R R R R AE UGB AT 264 T I BROR R 2mA. J8H , 10kQ 1 B Bt 268 1 KA BORBHAE IR L FH 2§
REN i KPR ERRARIIRE | (B2 , T LhrsapE “Be85” , JFPRME Al Refl & 2 PWRGDx {5 5.

PWRGDx &5 2 HIRE R :
1. BNAM(SPPIEGZHE T ) 2 Vourk BB & (BUE ) EH A2 AT BUT XA
o HJE EFHRERE ( WRIESK EHUIRERE ) 92% F 96%.
o R RNREIE (I RRESRE ) 0 104% % 108%.
2. EANE (EMHPEGE KT ) 25 Voury HE A5 (F5E ) MR 4 EAb T LUR X H] i
o HUETRENE ( BURERE ) 1 89% %= 92%.
o MR EFHRERE (WS EIREWRE ) 1 107% & 1%,

PWRGDx %} UV_GOOD 5 UV_FAULT Kymian & 8-5 iz~ , 1idxt OV_FAULT 5 OV_GOOD i v 4

8-6 fin. VIN fIANHE KT 1V i, PWRGDx 4 T R4S | (HUCH EHENGE /1855 ( ZRE 8-7) « 4 VIN

L) 3V i, PWRGD 28 /A HURMIEE /1. W 1A K VINMIN pwrepx (T Z TEANEE , ATZ 5 47 6.5 1
CHIJRIE T Y .

Bk 7 ik PWRGDx i LAST , PWRGDx £ Ath 2 T BORTHT LR AF N E VTR, filtn
VIN UVLO

PVIN UVLO

ar AT IR SCITIRES

arfE ENx 52 AR AT (B8R )
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* COMPx 5| Jili5 2] COMPxcavp BIE L (#7415 )y 1.9V)
- COMPXCLAMP ‘ﬁ%ﬂ VOUTX E%ﬁ)ﬁ ijJ

VouTx_NOMINAL

£
P

Vourx (V)

ov time

I
P

PWRGDxuyv_rauLt* VRrerx

VSNSx (V)

ov time

VPWRGDx_PULL_UP

D)

PWRGDx (V)

VPWRGDxﬁVOL

v

ov time
A, TEZET, BE VIN 2T 3V £ 7V A RGER |, I H ENx 5IECEE 800 EA (t ) HEES.

& 8-5. PWRGDx X JE (UV) BIE

VOUTx (V)

ov time

_APWRGDXOV FauLT X VRi

|

|

|

|

|

|

|

i

5 !
VSNSx (V) b oo ) )
. ! 1
|

|

|

T

|

|

|

|

I

|

|

|

|

[

[

|

1

VRerx

v

ov time

|
|
1
|
A |
Vewrepx_PULL_UP :
PWRGDXx (V)

Vewrebx_voL
t-—-————————— f 5

ov time
A TEIZEY  BE VIN &F 3V £ 7V A BGEHE .

&l 8-6. PWRGDx it /& (OV) H{E
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A
VREFX
| PWRGDXuy_soon * ViRgrs — __ _______________
VSNSx(™V) | |
PWRGDxyv_rauLt * Vrerx :
|
SSXSLEW,R%T .
ov : time -
|
|
A |
N !
VUvLoR VIN :
_______________________ |
N L
VuvLoF_viN :
VIN (V) ,
|
|
VINmIN_PwWRGDx !
| s S B
! l .
ov I | : time -
P |
‘} VPwRGDx_PULL_UP : : :
|
|
PWRGDx (V) E
|
| Vewrooxvor _H
ol j |
| | | .
ov > :< — > le—  tme
1 | |
Undefined Undefined
B 8-7. 7E VIN > VINmN_pwrepx /& - 2 FHZCRZH PWRGDX
8.3.6 HIHHKRIE. [ (SYNC) SHExI15E
TPS7H410x A P e ] ki %
1. IS b
2. HMEBEF B
XTI A CH) RT 5 SYNC 444, WE4NUEA L % 8-4 .
& 8-4. BFFHRA
o N R ATE TN TN
SYNC INPUT RT
P ERET 4 JoREh (SRR )
SRR BE N fsvzv 4 £ RT 5 GND  [a]ff) B #%
(fsync= 4 * fsw)
#E
WIRRER: RT ®HES | 84S F 10T,
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8.3.6.1 ARSI B

PRI B ( SORR “ WA IR e B0 ) R, /£ RT 51115 GND Z[ali&E#—4> RT HH# , JHTRESFIT
RIF fgwe JTRINFATLALE 100kHZ % IMHz 28], BARBGR T RT BEESRE , mhEe 75 15 5.
8-8 W7 I RT HL FEARANT AT HE B SR Bl 2 18] 14 9% 2R T 2k

RT (kQ) = 54,462(%‘/\/(#2)) -17 (15)

Horpr
« RT BLkQ HHfL
« fow ( L kHz AL )

550

500 \\

450 \

400

350 \\
& 300
E 250 \\

200 \

150 e

100 \\\

50 —
0
100 200 300 400 500 600 700 800 900 1000
fSW (kHZ)
Kl 8-8. irfX RT 5FFRAR AR R

8.3.6.2 SR SRR S T4

AP BB CR (PR “AMIBIRG ES AR ), FREAE RT 515 GND ZIAER:— AN, DUEBE B ARS8
2 AR 15 THREARZ A . SYNC AT EZE M TN T 40% 5 60% I8, SiZEET RT wE
?F?%ﬁi 4 1%5‘]@]?5%1%% (CLK) (fSYNC =4x fSW)o

TPS7H4A10x B A AR SRS | FERIN R topk | g BT BF GBS NAEIRG 2 1 RS ) UG |, #8aid
PERAMRET B IR SYNC BHEh R | BFSTE tork g (BHE NAMBIRG A1 2 ASEHeh ) BUG I i 310 4 35
. wTE K 8-9 5 [ 8-10 MEEH|IX— i, SYNC B B ity die /I i P LR BN VIN FLUE IR R, i 77 6.5
e “TFRATF NG 7 T Veyne vin ZETE . 0 THMBI B AR oLk | BE9% IEF R ST < 0.8V K
JEo AN BT iR 4. FPGA Al 3e 44t
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Vourx

ov

SYNC

ov

SWx

VOUTX

ov

SYNC

ov

SWx

ov

1
|
|
|
|
|
|
| /} tek e
| |
[P >
| |
: ! A »
| | « '
| | time
| |
A External sync | |
starts \I |
|
|
|
|
|
|
|
|
|
1 1 Ll
|
! ! time
| |
! ! Switch to external
A ' '
| | clock
|
1 1
qLI P ITTT SN S N A S S
time

| 1
1
1 1
1 1
| | »
T T Ll
: : time
1 1
1 1
! External sync !
A :A/ stops :
| i
1
1
1
1
1
1
1
|
| b
T T Ll
| | .
time
[l t | Switch to internal
| CLK_E_I |
A \ | clock
| /
| [
| |
| |
| |
| |
| |
| |
| |
| |
| |
| | »
T T Ll
! ! time
& 8-10. SN2 P BRI B i e
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8.3.6.3 fHXTHHEE

TPS7H410x BEUSAE N B AN IEE (B SWx ) €% 90° HIARNTFERS . X5 BTS2l A 3 DU AN AE AL A2 4l TR
—N12A EIE. THES ( SWA1 1 SW4 ) HJE#E ( SW2 1 SW3 ) iliE BA 180° HIAEXI MM | A Bh T seili%25imiE
THEE, TERRIBS 6A JHIE . K SWx BN 90° FAHM A — ML AE |, BB RRIGE R T4 e 8 1T (X louTx)
FIANFEZE (BE rms BN IR ) .

FAMEIE AN

1. JEIE 1 0° AR (D).

TG 2 0 90° XS AHAS (D).

JWIE 3 : 270° (AT AHARS (@),

JHIE 4 180° [IAHXAHRS (D).

PN

BEANIEIE AR 5] BIEC B AT DI RE PR

8.3.7 ZiF{TH
8.3.7.1 Ja 3l e ¥ ik gk K

ARTE S B A VSNSx HiE B T SS_TRx 5l HLE (VSNSX > Vs try) , #r b o HE Nk BRI 20 (i 455
A ) o FESLHIN , 7E VSNSX FXFEZART SS_TR A (VSNSX < Vsg 1re)MIHLE ARG , il FF & REFSCIHIRAS
RMTFR R T FIHRES -

A, B A AR T e BT (tonx vin) SCRFRVERRAE . DAL, Wi f Hh kot & T BUIR T P i B
JE. EmEAE S VIN TR, IMATNAER IR, i 7 E 2 EgE S, iT 25 SLVA866.

2 fe /N T K OK T B AT A% SN (RN, 7 S Bl E A 2 B ki Bk ERAT A
8.3.7.2 H/53) (SS_TRx)

RN, R Ves Tre fENERERIEHE. SS_TRx 51155 GND Z[RIEHE Ces trRe FAA#F AL IS IR —
A ST HIRIER IR UE | SEIUBUR BN ] . 7R 16 SR T RARAR R NI ) (tss TR NominaL) FIA T X2
VouTx 1& 2 g% F2 H R BT A6 75 BRI 8] . FLRFEE (VRerx) N 599.48mV ( 25°C T HRIMLANME ) |, BH sh 78 B LR
(Iss_Trx) BTN 2.28 L Ao THEHHBIS ] tsg TRy B , 15 HE Css Tres VRERx PAK lss TR} ZEIIEA | IX 2
NZEZHTHEF B tss TR NomINAL T B 5L BRI I BUEE . il 7R 17 RS HUEERRE (W
%) . ALl R 18 T RELEOE B S

V] V) x C nF
tss_TRx_NOMINAL<mS> = REFX(Isg TRX?ﬁ‘AT)RX( ) (16)
Css_Tsz(nF) X VREFXZ(V) X (CSS_TRX_TOL2 +Is5_TRx_ACC+ VREFx_ACCZ)
tsS_TRx_ERROR| Ms | = * Iss TRaliA) (17)
tss_TRx(MS) = tss_TRx_NOMINAL(mMS) % tss_TRx_ERROR(MS) (18)

Hr

* Css Trx ToOL 2 HUERIR I Cos TRy AR A Z . BT, B2 10% HIHEAEL 0.1,

* lss TRx Acc A BNHIAERE | WIS 2 VEAIE S , WT 20 75 6.5 1) “BUH 30 FIRES ™
VREFx Acc AEFEMERGE . BT UE R IR RS BE 0N 1% , RIEAEA 0.01.

JREIIE, AT RO, B AN ROR AR BN A AR T B ITROR RERE X F LR R L
TR AT, AR DIRERZ M, AT RE N BLARER LI B . R 75 NS € (K i ) B A AR I R R B L
&, Wk NEEEH iR 19 5 iR 20.

Coutx(F)
tss_TRx_NOMlNAL(S) = 228 - lourm = Vourx (V) (19)
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ﬁEF

Coutx 7 LMERL (F) NHAL M A |, S0 kR (F).

TEAI R | 4.39A &7 L BR{E 1 B /ME | BI - loc_Ls_SOURCINGx H i /ME

loutx /& BAZe 8% (A) AL 25 58 I8 T8 e K TIUI A k. BRIl Tl 1) d KT R ARk (B BRR ) S 3A.
VouTx & EMREF (V) 9507 B FR PR H

tss_TRx_NOMINAL(mS) X Iss TRy (1A)
C nF | = 22— = 20
SS_TRX_NOMINAL( > Veera) (20)

Horr
* tss_TRx NOMINAL 7& EAZZRP (ms) 9 S Ar AR RS SIS [A] .
- WFETRA R lss tre WEZTEAIEE |, WIS 5 6.5 10 “EH 50 FIERER " H57 o
= 0 R KRR B PR MR R VR N s R AR 22, T LUK R E R e AN

ISS_TRx(MIN) + ISS_TRx(MAX)
2

I$s TRx =2.115pA (21)

* louTx /2 L8 (A) AN 4G e T8 f o K TR A 3. BN laE () s KT s fak (B EFR ) A 3A.
* VouTx F& UAREE V) A A AR BB Y L

HIL IR DRSS — i, SS_TRx 5] JilHid A #5 Rss Trx DiscHAre P HzALFHAES (% 364 Q ) A
© R4 UVLO (VIN < VyyioF viN)-

* ENx 51 EZ AR (Venx < VENx FALLING)-

o FHIRFEMIE , P93 EN_SEQ #4845 1] CHx.

+ COMPx 3| 115 %] COMPxc amp I8 -

o RAEBSEHTF.

SS_TR Sl BN | JASEHLIER PR SIAT 4, %51 BUE 8T SS_TRxgtarT up (%4 22mV ) BLAT ,
aFLiEE R R B

8.3.7.3 ZE B ETMME K H

Zas HRERE BT LA MOSFET X Tl fii B 4t A FR S8 o PIE R DR 77 AASEBLZThBE « 72 /R BB , RS
g M (PMOS) LM R T Kafl | RN 45 & RkerBbik ( T ) il

8.3.7.4 FREFAEY 754 (SS_TRX)

&7 WERIBY EFH IR (A EN_SEQ ) LAk, IERTLURIH SS_TRx. ENx LK PWRGDx 5|l , SEEL ik #i 7y
I T i

&iE
IR A O VE SR B H RS E TR 2 N AR T B N A e . B L
M5 NE, A 4 BT R (EN_SEQ) #% Frid EN_SEQ %\ . BB 5 4 TH (1) B 4%
Hl, Wit N R EE A 3V E 14V IR ZE e ds TPS7H3014.

FeAJ5i%an B 8-11 fius. Ao, RH TPS7THA4104 il 1 5l 2. REFMMHPRT 2, 2B 2R
CHx ( B A B s e gt ), EONRIL U] @EP{X%T 2 MEIE ( $1§JEP N CH1 5 CH2) . SE—AjliE
1 PWRGD1 5| il 5 % —/NMETER) EN2 SRS G , XA, RERSE B HRIFIARIRE IR ( Vourx UK ETHBIE |, %y
94% ) PAJm A FHEE = AN IR EAE S —METE ‘5%*4\ﬁiﬁzrﬁﬂiﬂui@i& , A LAYE PWRGD1 | %2%¢—
AHTIER) Cpwrapt LA A X FELRC IER , BARME UL AR I3 b v LA 5 i i (N AL I 5
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TPS7H4104
CH#1
PVIN Sw1

VIN SS_TR1

EN GND

PWRGD1

<«— Optional

K 8-11. E& B FIFF

TPS7H4104
CH#2
sw2

SS_TR2

EN2 GND

PWRGD2

gl

8-12 Ton Tl K AN EE (A oNiEiE 1 S5i#iE 2 ) 19 SS_TR1 5 SS_TR2 5| il e — & 1 7 szl
Eef I P B . RS (Voutt 5 Voutz ) AR I Hak 2158 R 1H .

TPS7H4104
EN CH#1 L4
) — EN1 SWi1 <IVour
Signal Cour1
SS_TR1 I gRPULLUM
Css1 —
} GND PWRGD1
TPS7H4104
CH#2 L,
EN2 sSw2 <Vour2
Cour2
* SS_TR2 I g RpuLL_up2
Css2 —
GND PWRGD2

i

il

A 8-12. LI\ ash e 51

WK Ry 5 Ry HLFHARMZE (40 el N5 RIS BB 74 Fras ) 8830 2R 5 0 H Y5 4 o 5 53 — A F e R vf
PE, T CASEEL L S RS BRI . R Rt 22 5 iR 23, A EREE L BE , DMEE Voute M
HF . TR T Voutt fA3l. HE 24 & Voutr 5 Voute ZRIHEZE .

IR E T — M R 075 30 (%730, WRIRLE Vour IREIRREMER , Voure BB T Vour B
&), e i 22 5 5 23 X AV BURUE . IR TR EAE Voure KB IEER , Voure HEIEAKT

Voutt , J7FE0 24 o] ABRIE(H .
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FLHEF R, AV ZEN V. A TRAREELEKFHEHESHREA SS_TRx % VSNSx 2
( SS_TRXSTART_UP =22mV ( BRI ) ) g, PR by IR ( ISS_TRX =228 u A HLA(H ) 5 B B BH A
/EEE/‘:HE*} ) EH% SS_TRXSTART_UP 5 ISS_TRX 4@?’3@5%??‘])\/&:&0

AR S TAE |, 7K 22 i) Ry TR AU T JiREat 25 it SLE.

R, = VouT2 + AV SS_TRXSTART_UP
1 X

= 22
VREFx ISs_TRx (22)
VREFx X R1
R, = 23
2~ Voutz + AV—VREFx (23)
AV =Voyt1 — Vour2 (24)
Ry > (2800 x Voyr) — (180 x AV) (25)
TPS7H4104
N CH#1 Ly
Sw1 2280 vV
Signal > EN1 _I_COUH <1Vour
SS_TR1 I ReuLL_up1
Csst =
I GND PWRGD/1
TPS7H4104
CH#2 Lo Vourz
EN2 SW2 [—— _LC <]
OUT2
I RpuLL_up2
R N §
SS_TR2 PWRGD2
R,

GND J %

A 8-13. HIX5 [F5 831+ 51

8.3.8 Ry
PAR & VEGIN 4R T LA R R
o AR ;7 8.3.8.1
- AR o mE A SRR (loc_nsx)
- AR R RS E R AR AN Sk I L R R
o RS (OVP) @ 17 8.3.8.2
o AW : 17 8.3.8.3
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8.3.8.1 T AR

TPS7HA410x 2344% F 2 Rt i A HL o 1% 380 £ Bhmat LR 5 Rt Wi
1. =R W RE (loc_msx)-

2. ARMIFHEFRIE (loc Ls SOURCINGX)

3. COMPXCLAMP ?%Hfﬁ'o

4. ARAUE R BR A -

XFZE BRI LS |, GEEEITESTENN A,
8.3.8.1.1 BIZE AL RARY (loc_Hsx)

s FSEEL T AR ], WA COMPx 5B |, i A i =il MOSFET Sl 5 1ik{ll MOSFET Tt
FERA WA, #BKIT R A COMPx 5 AR T 7™ A2 A AT RS MEEAT B . WA M T 5 miL IAT A6 38 4 RE2 1) o 0 P
it loc_Hsx 5 » mITF R LI SCH (R il 55 /0 2 A B A I I 18] tonx min PIORFF TR ) -

IOC_HSX %%Uﬁﬁ COMPx EEL’TS;EEE‘]o %l%%’ﬁ%%ﬁ IOC_HSX HTJL , COMPx ij( s Ejiﬁ%%’ﬁ: gMpgy %J\}"Lgo ,[H: , i—’[
COMPx fE 2 Wi, it F LS AR S B B A A2 N BRI AN - ZZhsetn 14 8-14 fiifb BT .

A

SWx

[
Vourx
Rourx /v \ Short
Short Applied Removed

A 4

v

1/ffsw

v

Regulation loc_nsx Overcurrent Limit Regulation

& 8-14. FMZE AT FARY (loc_nsx)
8.3.8.1.2 XA H AR RY (loc_Ls_SOURCING)

AR, loc nex HLULPRAEA E CAORA 8515 Bt , FE B A L mT REARH ™ 5, BV A AE B SN 18] (tonk miN)
WIFE , BRI A Re e gk LAt NZRMRIX — KUK, TPS7HA10x R HRMIBL IR FRE (loc Ls sourcinx) TE2T
WG ARA P i8I =0 MOSFET (¥ HLifA BB loc Ls sourcinex B, AETEIEE] loc 1's sourcINGx
R IRAE . By bR RS R, FEl S FET BHIREIE 2 loc s sourciNex BIME LL N LLHT , 2511 Gl
fl. K 8-15 @7~ 1 BB LI e
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A

= - - - - - Ll Ll Ll L1 L1 - - - Ll .>

I

|

|

|

I

|

Vourx |
Rourx Short_Y |
Applied |

v

Regulation loc_tsx loc_Ls_sourcinG Regulation
Overcurrent Limit Overcurrent Limit

Kl 8-15. fiRMHz AR FARY (loc_Ls_sourciNGx)
8.3.8.1.3 COMPx #{y 58 ( COMPxcyamp )

T COMPx 5| Jil_L i 1 55 2 ki AR LB B, DRI ) COMPx HL R v SE I oy — ORGP 28 44 e 2 ik i S 1
oM vk . BARSRUL , W COMPx _EF £ COMPxc ave (5 N 1.9V ) |, 2852 kWi. ZIhEE Xt
loc_Hsx 1 loc_Ls_sourciNgx FIRBRAE NS . HHT COMPX ()8 5 52 B B AR R i 5 15 15 2 JBOK 28 DR 20 35 FE 1Y
B, B, 6T COMPX 7E ke 18] 1% 5 COMPXoamp I FE L MMIET 1] | HL ok T-5F B 42 5 4 52 (b e . 16
RZH WA , COMPx fEiA#| COMPxgavp VAT 2 IE#] loc psx. —MIEM T , /£ COMPx ik #|
COMPXCLAMP UxFJUKJi@J IOC LS_SOURCINGx » Tﬁ *ETEE&&%%E: COMPx ﬂﬁg%?’fﬁﬁj |OC_LS_SOURCINGX LA
A% 3] COMPXcLamp FFEEFHS8ME. L | A1 COMPXeamp ¥R 3G B #7257 . COMPx £ %] COMPXcamp BA
}: , %ﬁﬁ:/\{?ﬂ:ﬂ:f y J'JFEﬂ:ﬁA ZL__F?— Eﬁlgﬂgﬁ RSS_TRX_DISCHARGE ( J\_%jj 364 Q ) Xﬂ‘ SS_TRX %[Hiﬂﬁi%o E
SS_TRx i H % SS TRXSTART_UP JRBE (S RUE 22mV ) 20T, S A S ER R 3. Xy TPSTH410x 2
BT AENIE  VEER X RN ] B EGR T A B A Cgs try HIME . &l 8-16 K LILTE o 7 COMP
KT DIRE R~ 11 o
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A
L | | | | | | | | | | a1 | i — L Ll
A
VOUTX
Roun Short
Applied ~

loc_Ls_sourciNG

:

I
|
<> t |
COMPXeiavp— o — SS_TRx_DISCHARGE _ |
[}
I
|
55 !
L~ _ SS_TRXsmrT up >
) IOC_HSx IOC_LS_SOURCING SS_TR Discharge
Regulation Overcurrent Limit Overcurrent Limit - g Startup

& 8-16. COMPx &<l ( COMPxcLamp )

SEAh i SO i D B DN 0 (Y S R, O M AT A B 98, COMPX BE#Z 1A ] COMPxXcLamp- X2
N, ZEEREOLT , COMPX [ f3 AT RE PR T 0 3 Lo 8 o X AT DAH S — M o e U A7 0 7 3B R s o R 22
Y S

8.3.8.1.4 XL A IR SE B RY

&M MOSFET mJ g M AR EEN IR (Bl - EER ST HIN ) o EREIFENT (B0, &R fE Rk
ot VOUT THE R E S LA L) |, AR R T e axid k. BRIk, B 700 i e E sp iR AR o n SR8t IGO0 e e
TBRAE , WEM MOSFET 2 57 Bl 56 P I 76 12 i B J&] 30 10 300 42 B (8] 9 PR FF IR — IR Z& . ZEX RO , A
MOSFET #8<x % , HEI N —NaEIF a1k S0 MOSFET SCWrit | FF ¢ i fiUE w1 17 f B 5
MOSFET HE A& M ( /ESEPYEE |, il MOSFET 54T ¢tk ) »

8.3.8.2 it KR (OVP)

ZEAAE - Mab R/ (OVP) Wl , DIEHE KREME DB mEd . 24 VSNSx =
(PWRGDxXoy rauLTe * VRerx) I, #& OVP ik, — IO , REWRAE 2 Vourx LI EARFMER 109% UL
B, OVP Hiig<xi4 . 24 OVP BuERS |, mifll FET CREFIRWPIRE | KM FET fREFFIEIRE |, DMEME Voury Pl
JHCH

AR5 B0 R B — AN R A B R e O — BRI TR Py b Bk . DRI R 22O B o S PR H L S P
B R R AT LR . R VSNSX 5] B E A B TS T P S HE L, 1R 25 FBOR 48 R HH oW 75 L e R H FRRE . 1%
ARG, RS BT, REBCRAE e R RS - BN R, B H R
R0 S B T AP TR ZE TBOR A X2 5 80k v v REME . OVP T RE mT B8 KRR A st/ i o

% VSNSx 5| L& = OVP BIME |, &=l MOSFET x5l | 0 50 FEL AL IR N B HE DA % B K PR P B He et oo
VSNSx HLE[%E OVP BMELL FLAE , @il MOSFET n] DATE T — 8 & 1 50

50 R 15 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com.cn/product/cn/tps7h4104-sp?qgpn=tps7h4104-sp
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=ZHCSY00D&partnum=TPS7H4104-SP
https://www.ti.com.cn/product/cn/tps7h4104-sp?qgpn=tps7h4104-sp
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-SP, TPS7H4104-SEP, TPS7H4102-SEP
www.ti.com.cn ZHCSY00D - MARCH 2025 - REVISED SEPTEMBER 2026
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

Kl 8-17 BoR 1 s fHH2 i PR R (K T A2 o s P2 A BT i e P A s 4% 28 50 FR A0 e IS RIS W 7 o 1 T 4K
R e s R IR ZORES (OTA). ThR . SNSRI AMEE AL AR e 3K AR o I R B R R R AN AR
ARIREBRBMINRRELZER , WS R85> (17 8.3.9.1 M1 %7 8.3.9.2) .

Power Stage 1 SWx ,.J,‘% . Vourx
gMpsx e
ESRy
§RF_TOPX Coutx g Rourx
d [] VSNSx
COMPx [] IMeax g 1 —
+ p—
R EAx_RO VREFx RBfBOTX
Sx
— —Cpx
Csx — e
B 8-17. PR N F AL MBS R
8.3.9.1 IREM K

TPS7H410x #3105 F) 5 SR 22K 8% . R ZERCR 2% VSNSX HLE 5 N #B Veery 81 LB AT L. R ZERUK
SN 1,672 S (LAY ) o SRAMETCIFEREE COMPxX 5 il 5 M 2 [AE RS RAME ML . 1R 2K S B
I 258 % A 16,000V/V (5L 84dB ) . RZEEOK A HFH N 9.57MQ (iU ) .

8.3.9.2 RS

TPS7H410x MIhE %% T (gmpsy) BN 8.35S (B ANV ) . W THEZHEAEE , WS 1 6.5 1 “KZmw
Kas 7 #or. gmpsx SHEBHIME R LK R . XEMAE gmpsx BEE ARG i k. 7T LAZEK] 8-18 LW
FLHIX—

8

/—/\/\ \/\M‘/\/v\_-\/\’\

75 Al N/

IMpsx

65

6
0.5 1 15 2 25 3
lourx (A)

| 8-18. PVIN = VIN = 5V H T, = 25°C i} gmpsx 5 loutx [FIFIR &R
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8.3.9.3 Rl ;A

A LAFIH RSCx 5115 GND 2[R HBH S | BB AT s R R4 M2 SCx. TPSTH410x 23 FEFTA 5 S L2k N &R W)
FERHRE SN TAMERIE . 78 17 6.5 HH “RLFEALE” E0, F1% T AFN RSCx S RAE DL KX B 1R 4h
g, AR 26 $24E T H T B SE U R AME (SCx) T E Y RSCx fH.

+428—— —51.1 (26)

RSCx (kQ) = — 20245 -
SCX(A)
1s

1
fswi(kHz)

b

o RSCx /ZSLITFHRIRAME (SCx , Bfr : Aus ) IR Zr @il ( 867 1 kQ ) .

o fow NIFFAE | LL kHz HHAL.

o SCx EFTTEMIRIEAME (Za0HE | B4 Alus) o (VE 78 1 6.5 Il “RLEAALET By, DA TR
ZSH)

AR ML PR BUELE SO U BR LHUBME , W 5 FEaK 27 s

Vout
SCipEAL = —T_ = (27)

8.3.9.4 SR AME

TPS7HA410x 75 BEAMBAR M . ] DL 2 M b vk M BB AR R4S . X TPS7TH410x |, J8H B UK
Fi 2A AURME | (B HAh 7yt R T DI ) . A IR BARIR ] | 15 S NS P R 9.2.2.9.

8.4 B ThEEAE

g R FH ] 5 AR W R A N3 . VBN RID B IR R 2% | a8 W 75 BT A 0325 T DUESE A =0 1
fE. BITAM LSS |, X EE R N s, IF HIE iR ZE 0K Es | # VSNSX 5 P Sl B IS AT 5T b, AT B
5) COMPx 5l i, W EIRY #s T A MmN JF 0 o R Z UK S5 B A O R IEME | 5 O H YR T D B i ik AT b
5. IO TIA R COMPx HJE B = AR R HE IR , 2 oeWrm I B yRFF o0 |, Sl e i o,
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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

TPS7THA10x & kPR ST A0 B e e el o 2 30 T TR v (0 ELUR N PR R O AR I B o L AL s, 0
RN BA. 1M RIAE 3V 2 7V I R A .

9.2 RNV
Vin
? ? L PVIN PWRGD:
X Vours
Cn VIN o
§ Renx_Tor 1 SWx ¢
— [ | ENx
Rens sor EN_SEQ Courx gRaTopx
SYNC :I:
= RT VSNSx
REFCAP
SS_TRX § RFﬁBOTx
COMPx
| 470nF RSCx s
p— —— Css_trx |
§RT - THERMAL PAD Rsex
GND PGND
T !
GND
F 9-1. L7 N F R
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9.2.1 i/ ER
R 9-1. Bt B
Bits%k FBUE

LTPNGENE 5V +10%

EIE 1 R L (VouT) 0.8V

I 2 FFRRRE L (VouTa) 1.2V

IE 3 MFRFRIH HBE (Vours) 1.5V

WIE 4 HFRFRE IR (Voura) 1.8V

B AT R (NI ) 3A

AR (3A) SRR OB W1 *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 | EFANHEBME (rH) | HERRILHER (A) | HEZR RMS Hif (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 -

7 R 5 33K T T A 4 B P ) — ORI R R (B0 iR 33 ) o FEIEFRIX LR AR | IR EA R
AT R RV R R R LRSS , IR T B BN T S BT SR A . WEERNE , WA
)L 2 2 M 0 8 AT 3 ) 7 ) 1 1) B Al , Gy 9.2.2.9 i Tid .
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 WNHSAE SR T ZIZBE MR R M BEE., XD —WiEAME , HFARSER I BARK 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 Algytx(A)
Hz) x AVoyTx_1.0AD_STEP(V)

Coutx_LoaD_sTEP(F) = o (34)

=
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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 , TR R RSO ORI 20K A AR I ESR AN F RV . nliEd i 36 715 ESR ) LR
A SO R T s iE AR .

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

DIl IR R LA B T 7 A B BRIN PR 7 R NN S BV B, T G R I R MEAE BB UL 2 iR
Tt HUZE AR MBS LU B PR A A L AL B RN A & T SO PR B IV P . T i A AR AL,
REB AL B 7 R0 30 THEL I SLICRIAL. 38 9-2 JRuR T ARRMPIR LN st UK. ARkt FEL S K ST B

XTI —HpE B, BER LA ITA ER , AR NEIE RS 470 uF (1) TS5 M A A . Pk i mmok
ESR 4y 7TmQ , i’k RMS HAE[E )y 5.66A. LAk, IEIFIE T — T RAER A 0.1 u F B AL, X
FIAREE AN 4701 wF. AR D5 REs 37 tF A IEIE UL ; & 9-5 JEoR T 4R,

A iLx(A)

8 x fsw(Hz) X CouTx(F) [ESR(Q) % Aipy(A)] (37)

AVoUTx_RIPPLE =

56 FES PR Copyright © 2026 Texas Instruments Incorporated
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£ 9-5. % H B 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, EIEF A RN, Bk LW HUE IS BUE R A, JFE
JE Hh T B N T T AR AT A R AR . LA A R S0 R BUE (BB I UK T U5 A 5 38 THEAR Y
B KH N FRLSLI o

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 , R 39 AUE ESR M ASUM B HIRENT . (Rt , eI ASNK A . BRI , AR 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 45 A RT DA pa e e . W] DA 5 A 19
A 7R 20 tHRER S AR E . R 9-7 B T SEAE DAUR T I RME . X T Vrerx 53 Iss_trx MITHE , RIS
HrEEENRhaoE , BT 2, 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 B 7 TR RS, PSR VIN A1 GND 2 [A] R Z0 HBH 23 R 23>k 5 TPS7H410x. SEr |, X 2
THEAY UVLO MfER . Bk, 4 3V fERTHE S HEE (Vuvio cHx TarceT) . AJ5 . IEFE 10kQ 1
Renx Top » ZFAEREBSTE (/& AR RBR FEFEARDIFEN ) 298 KPS (2 DL G e 75 R & 28 m BHAT 1 ) 19
FEMSAR A BE 2 IR S A HEALET . SRJS , R J7F2 8, i Reny ot » WA MFE] 2.53kQ . IE#E(H v 2.61kQ .

MA 7N 9 5 JrfEsl 10, ATBA A SE PR B TS T BE UVLO . Vyyio chx Rising N 2.93V
VuvLo cHx_FALLING N 2.42V.

9.2.2.7 HyH R SR FR PR B i

HHL B 70 s 7 9 2% RrB_ToPx 5 Rre_BOTX AF&REwmEHE. £+, RFB_ToPX P 10k Q HFHES . Bbak | ¥
—~20Q WS re Topx K, WRENEATIEHIMAENE. FIH 10.02kQ KWAEHES A1, ATRAHE
SR AME . FIHEEL A (FIH 0.1% WA ZE ) FHBFEE | E8Hsehs ( Bike ) BEEs. 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

1 8.3.9 A1 T TPSTHATOX MFEHIFRE o FI T hELIL AR I TG AR EFEAN T HT AR I AT B S P T 4 20 P 7
19850 T 8 6 S P

i AN [ P L
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Power Stage yJ-‘ SWx ,.NI,‘%QI,\ _ Vourx

IMpsx -
§ R _Topx Coutx Roum

[J-VSNSx I
COMPx [ ] GMeax 1 =
EAx ro HMREFX § Resox
——Crx l
Csx p—

T L

B 9-2. BARALIREEK I Bk

1. HERT (BHR ) X foox TareeTe — FIANEE AU G BB TR0 28 P B g FETT RANZ K] 10%
(1710) 3| 20% (1/5) 2 8] o 33K 35 2340 0k B 1 (0 % 25 6D 57 - 8 LR V8 1 B S R 2 BRARAR A A B . FE AR
25kHz & ik i) B b5 a2 XAE .

2. TR 40 M MERZRORAS TR 6

-l

RSx

21 X fcox_TARGET X COUTx (40)
gmpgSy

Aymx =
Hrp | gmpgy NIIRLHES . (25°C W #R{E A 8.358 )
3. M R 41 B € Re

AyM VOUTx
Rgy = VouTx 41
Sx ~ gmpax © VREFx (41)

Hrdr | gmeay RIRZEBKANES T (1 25°C I, $L8E N 167210 S ) |, Vrer AFEHEHRE (W1 R 2 fis
A 597.5V ) .
4. IWEINZFRESFWA (R TERX 42 8002 ) -

loUTx

fP_PSX = 21T X COUTX X VOUTx (42)
5. @ik Coy , 18 PHAHE M IMEE S (HRIETFE 43 HiiE )
Cox = T s (43)

2m X fp_psx X Rsx

6. R4 2N 44 TS A SRR ESR F A

1

f7_ESRx = 27 X ESRX X CoUTx o
7. Cpyx HTHkiHHH A3 Cour HISERCRECHIE (ESR) BIZF A, HatE A 77 45 ¢
. ) (45)

Rsx X 21 X f7 ESRx

R, R ESR Frim TIFRPURK — , WA LRI RF |, MR 45 1 ESR % 5.
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* 9-10. tMETLAITHE

Vourtx (V) Avnx (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
* 9-11. PriEaMETn
Vourx (v) Rsx (kQ) 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

HER , BT, XA R K T8 F SO IIRE . W SIS = MU 2T | Lk — 2D Bes
R0 W S DU DR BT i 28 OB B0

9.2.3 /W /H 128
TPS7HA4104 PPAG I E TR T FRit. W& N

VIN = PVIN = 5V
ﬂ:?\%iﬁi (fsw) = 500kHz

VOUT1 =0.8v, VOUT2 =1.2V, VOUT3 =15V UK VOUT4 =1.8V

louTx=3A

1Jul 2024

&l 9-3. Vourq WHAEFER LT
————— =

VOUT2
DA YA N A

ouT

L
m\wmwM\WM’«.WM\'MNWM‘*\“‘*V"‘*“"*'"

e WWW‘WMW»‘mwww\mwwnwﬁm
1 2R A

| ] 9-6. Vourz W BB T %

VOouT2
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D A T AR ARV

[ 17ul 2024)

VOUT3
e MM«»WWVM\WMWW;MWW
T ANEPENENE EEE G S R, A

VARV
ouT

[ 17ul 2024)

[ 9-8. Vours WSRMEE T

VOouT4

A 9-9. Vours W M ER EF-

AN

1Jul 2024

VOouT4
u;.‘\WM\W\VwM’M\'n’M’\Mt‘\'\M'uwm\'ww‘rmwwl.

VAR

),000000 1.0

& 9-10. Voytq WA ERMEL TR

( 1Jul 2024

Measurement: Gain / Phase

2
38

Measurement: Gain / Phase

Frequency (Hz)

— Trace 1 — Trace 2

A2 I Hy 23.9kHz , FALMEEE R 68.2 FE.

&l 9-13. Vouyrs Se B BRBAE A

100
150
g 80 o % 150
P 100 & % 60 100
S 40 % T 40 a
= 50 2 <
5 2 @é 5 0E
= 0 0 g = 0 o &
c c 2
. -50 5 20 -50
=40 S = 40 S
g B 100~ g -60 -100=
= 0 150 Y 150
%00 1k 10k 100k %100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
— Trace 1 — Trace 2 — Trace 1 — Trace 2
ST AL By 25 FRUISEVSN N s TUNVIUNN
SRS SRR Ny 22.5kHz , MIRIHEE A 61.4 . MAFHIZE SR )y 24.5kHz , MBI H 63.3 J¥ .
ST SRR
& 9-11. Voyrq BEIF i F 9-12. Voyro SBEFRBRRIE R
Measurement: Gain / Phase Measurement: Gain / Phase
100
& 5 8 150
%: > T 60 100
P B
3 9 T g
2 © 2
s £ € 20 * 5
s o £ s c
= 3 2 O [0S
T - & 5 -20
O -50 50 &
& 40 3 2 40 ¥
g 0 100 2 4 002
= 80 -150 = 80 150
%00 1k 10k 100k 105 Tk 10k 100k

Frequency (Hz)

— Trace 1 — Trace 2

WA 972 U Sy 23KHzZ | AIRTREEE A 61.4 i,
& 9-14. Voytg SSEEFF BRI 1R A
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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 ©)
@ ©)
5962R2320801PYE Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 5962R23208
01PYE

TPS7H4102MPAPTSEP Active Production HTQFP (PAP) | 64 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 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 Tl'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.
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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 TPS7H4104-SEP, TPS7H4104-SP :
o Catalog : TPS7H4104-SEP

o Space : TPS7H4104-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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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
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)
5962R2320801PYE HTQFP PAP 64 250 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
TPS7H4102MPAPTSEP | HTQFP PAP 64 250 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
TPS7H4104MPAPTSEP | HTQFP PAP 64 250 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
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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)
5962R2320801PYE HTQFP PAP 64 250 367.0 367.0 55.0

TPS7H4102MPAPTSEP HTQFP PAP 64 250 367.0 367.0 55.0
TPS7H4104MPAPTSEP HTQFP PAP 64 250 367.0 367.0 55.0

Pack Materials-Page 2




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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