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TPS7H401x-SP F1 TPS7TH401x-SEP 4.5V & 14V #i \,
3A H16A, 4R R e R s
1 %5tk 3 UiBA

o HHEEST A E (TID) F5E
- AL S PR P =5 100krad(Si)
o RN (SEE) Rk
- HURLTBUE (SEL). kL THEE (SEB) ATk v
M (SEGR) X} Ttk R s A% (LET) HIPiILfE
ik 75MeV-cm2/mg
- HURITIhfe bk (SEFI) FIEKL T-B%238 (SET) X
T LET % E =ik 75MeV-cm?/mg
o HINHJETEH : 4.5V & 14V
* BA (TPS7H4012) 5 3A (TPS7H4013) &z Kk i H
i
« EZCE (VIN =12V, VOUT =3.3V. fgy = 500kHz
I R )
- 88% (1A)
- 92% (3A)
- 91% (6A)
o £ 33mQ (HS) M 27mQ (LS) MOSFET ( 12V
I g R )
o RIEMIFFSRATR LT -
- 100kHz % 1MHz , ¥ ( £15% s ) , 7]
YT N IR A
- 100kHz £ 1MHz bR ThRg
o TEEEAZRER. IR AR E MR 0.6V £ 0.83%
) R o
SRR B & T
AR AME RIS 31
AT SEL YRS AR R N5 e AT FL YR IE
St R A AL ] A8 e R R O B s
SRR SORH B 1 4
o JEFFE ASTM E595 Aiif (58 kst 285 < Ak
o SCFFZEM (- 55°C £ 125°C) iR ETEE

2 A

o KA PR SHEE
« PEHWHRS (EPS)
o JBAEH A

o TRIEEUGA Rk
o TR S YR

TPS7HA401x #F&ilE H THURIAER ) 14V [F20 5 5 %
s, TPSTH4012 /& 6A %314 , TPS7TH4013 J& 3A %%
o VAR FEL AR S 6 2 TT S e R A L G R R A
ReFFIR o .

TPS7H401x 1) 5 H e [ 4 L B % FH A 7 3 A Tk
% DLEEM 12V 8¢ 5V B ERHEAT R ¥, Sy H LR
JashE e SS_TR 5l =] . @i EN f1l PWRGD
5| I AT S RIS R4

BEAh | IZAFE SRS FIhRE |, Bl EFI A R
PEBRH R BT ST AT B B A

REEERE
BRI =451 $%=(2)
5962R2122105VZC®) QMLV-RHA
5962R2122106VZC®) 20 5| B &
7.84mm x 12.93mm
TPS7H4012HLC/EM®) Bk =
TR s
TPS7H4013HLC/EM®)
5962R2122103PYE®) QMLP-RHA
5962R2122104PYE®) 44 5] ¥R
6.10mm x 14.00mm
TPS7H4012MDDWTSEP SEP J & = 218mg
TPS7H4013MDDWTSEP
(1) FAREZEELE, WHEEHRETEE.

(2)  RAFAIGR AL JIbr PR AE .
(8) AT A

TPS7H401x
PVIN SwW \ YOUT

VIN VSNS+

EN PWRGD

REFCAP comp

RT SS_TR

LDOCAP RSC
Ragr:
SYNC1 PGND
Cioo

e A S 2 I

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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4 F/HFLRR
B EE B L) EhRBRR RIGFEP A 3 B IR FRAE BN 5| B
TPS7H4011-SP i g
19A i 2 5 o 5 5 5
TPS7H4011-SEP [FEEYH)
TPS7H4012-SP A g
oA [FEE) - - - -
TPS7H4012-SEP i 4 5
TPS7H4013-SP A B
3A i 7 % % i
TPS7H4013-SEP i e St
5 SAFETR
ERRMRES EHERO &0 B AT AR RS
TID 4 100krad(Si) RLAT , QMLV-RHA 20 5|l CFP HLC 5962R2122105VZC#)
K& DSEE [R50 B @
TPS7H4012-SP 75MeV-cm?/mg QMLP-RHA 44 5| HTSSOP DDW |5962R2122103PYE
7x T AR TE) 20 5[ CFP HLC TPS7H4012HLC/EM®
TID Jy 50krad(Si) RLAT ,
TPS7H4012-SEP A& DSEE 840N 8 2 T 50 K ) 44 B HTSSOP DDW |TPS7H4012MDDWTSEP
43MeV-cm?/mg
TID 4 100krad(Si) RLAT , QMLV-RHA 20 5| CFP HLC 5962R2122106VZC#)
e DSEE fI52mH @
TPS7H4013-SP 75MeV-cm2/mg QMLP-RHA 44 5| HTSSOP DDW |5962R2122104PYE
x TERAE) 20 5|1 CFP HLC TPS7H4013HLC/EM®
TID Jy 50krad(Si) RLAT ,
TPS7H4013-SEP T#r& DSEE KIS 8 9 T 50 K ) 44 B[ HTSSOP DDW | TPS7H4013MDDWTSEP
43MeV-cm?/mg
A= oe ) e N s
SNO0020HLC AiE jﬂ”’)ﬁz FEA” i (A 20 7| CFP HLC SNO020HLC
1
(1) TID 2 @E7E , DSEE MRk TR . AT M5 TID 75 F1 SEE i h it T #ME B
(2) ARBESHMHAMSEE , EEFE SLYB235,
(3)  IXUEBEOGEA T TR . CAHLRA SRR T A (Bl , REATZHAATE | AULE 25°C FHMTINR ) « XEEREAEH T4
FE TS RTINS AT 2SR IR R G DA SRR (5 F A N A RS B2 AR E
(4) FERBURAL.
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6 5| Hlc BAThRE
GND 1 44 REFCAP
GND 7 43 —1comp
EN[__ 3| A2 JVSNS+
GND —————————---- |®]REFCAP RTC_—4 ZT——INC1
[ | VIN[___5| 40 —1SS_TR
EN ! | 1] COMP LDOCAP 6 39— JRsC
NC2 7 38 —INC1
RT : | |18 VNS e f— Y-
VIN | I [17]/sS TR NC2[ 9 136 IPWRGD
: : - PN(I:I\:E — Thermal Pad gi:l;\lvcvl
LDOCAP : Thermal Pad I 18] RSC P\\le I:g (Bottom Side) 33:|SW
| (Bottom Side) | [ 17 45 33 1]
SYNC1 | I | 15| PWRGD PVIN 13| 37 —Jsw
| : 1| sw PVIN 14| 31 ISW
PVIN | | PVIN [ 15| 30 Jsw
| | PGND [ 76| 29 Isw
PVIN ! ! 13| SW PGND [ 17| 28 Isw
| PGND [ 18] 27 ISw
PGND | R sw PGND [ 19 26 Jsw
PGND L __ ol sw PGND [ 20 25— Jsw
PGND 21 24 1Sw
PGND [ 27| 23 SwW
K| 6-2. DDW #13% , 44 5[l HTSSOP
B 6-1. HLC #3% |, 20 5[/l CFP ( O )
( PR )
* 6-1. 5| IThEE
Y
CFP | HTssop | lO" L]
K (20) (44)
GND 1 1, 2 — | Hh. FEbE BRI .
EN 2 3 g, B b5 IR s v I8 4 m f T r] e A 2F 5 51 BRIOREh A AR T AT AR 2R
VIN fil GND 2 [&] ) B BH 2 FE 2% 7T T8 B A Sl s
RT 1 GND 2 [A] B2 Fa B 2% 7] & B FE e as 0 AR . IR Gy 100kHz £
RT 3 4 /IO |1MHz. iR a1FECE A AR Eh , 5] BmT DLER R SS , BE 7R AR B £ 2k
A, AT DA B RS R & AT
VIN 4 5 HINFHLE . JFooke I 8% i3t H s 1 FE YR . 040 PVIN ROFRLEARTE | IR 2 MR
¥ VIN E#:2] PVIN,
LDOCAP 5 6 o LR MRS AR R AR B . AR Z S| E oy PSR R AR R 2R R — A 1uF A
HHE AVDD FIFRFRIEN 5V TR T| B L NERAT AT RS 1S5 HL i
SYNC1 6 8 | FLEI 1. SEEIAESNS BN . E BB TF AR S SYNC1 BA 180° HIMfL
%, RSB B | ZUCKH SYNCT #4325 GND |, LR 15 A #3430 5] i,
PVIN 7-8 11-15 I DR HEIE . JFOCRR R 25 4 HE S rLR
PGND 9-10 | 16-22 — |ThRgriE. (RMh= MOSFET M. %85 PCB LA GND.
~ B FFIRAT G . RN St . ATLAAE SW FI PGND 2 [AER:— N R W | DB
SW M4 1 23784 O o o s P R
HYRIER 5. X R— MRS . (6 H _Eh SR e 5 M B R % VOUT ( #i% VOUT
PWRGD 15 36 o KT 7V ) BUHEREE P, R R A T gmFEE M 5% (8795 ) 2,
PWRGD B NA . 2% B EIE H HgmfREm 8% ( MR ) skfFEMba s (Bl ,
Wi ) i, PWRGD B N
RSC 16 39 /O | fIFAMESI . RSC 5 GND 2 [8] [ & BH 2% T 5 BT 75 IR R kM
BRI AEREE . MZB]HERS] VSNS FIAM B 25 2% 2 I 28 N FE HE Y L i ). ik m]
SS_TR 1 40 Vo T BB AT 42
VSNS+ 18 42 I IE R AT o 3 Rl I IR B A TE 1 H B 2 TR B 25 10 BN 0.6V FRARAE IV I 15t 51

4 BLURIRE
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* 6-1. 5IJIThRE (&)

Gyl
CFP | HTssop | lO" L
#F (20) (44)
comp o | 4z | vo |HESIH. SCRIESEE G (OTA) RAEHCKE AT LE BN . SIS
%5 JIARE .
FEHER T . SRR IEE TR 470nF IAMSBEL A RS . I Veg HIFSFRIE N 1.2V, i
REFCAP 20 4 O | st gt i .
NCA R 10. 35. | oERR M. XS RAE N FIEE . EUCK X e 5] NE R A GND BABT Ik R AR ; (H
38.41 S, IXSE S| B AT AR RR BT 8% 2 GND AT VIN 2 8] 4T ] HL K o
N2 | 7o | |2 KRS AR A WIS 18 (AR R ) . )
= C Y47 P9 R 2 GND Fil LDOCAP 2 [ L%
e 21 45 N HCARSE N E GND. &3] — /N e~ T PASE Bl . BRI DL ST
i E GND 2t PGND |, {HARSE 75 Zr 8 HAR R S W IR S -
ElEiH Lid ANidE — TEN#ER S GND.

(1) I1=%iN; O=4%i ; /O = My NBifH ; — = HAt
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7 HA%
7.1 X R ABEE
FE ARG A ( BRAES AU ) ()
BAME BAE| BfL
VIN. PVIN -0.3 16
LPNGERES EN. PWRGD. SYNC1 -0.3 75 \%
VSNS+ -0.3 3.6
SW -1 16
SW , 80ns M#&1E -3 20
i HH LDOCAP -0.3 75 \%
RSC. COMP. RT. SS_TR -0.3 3.6
REFCAP -0.3 1.9
Vdiff ( GND #4h it ) -0.2 0.2 \Y
sw FLT PR A
N PVIN FLT PR A A
A PGND R
RT -100 100 uA
sw P PR A A
) ) PGND FRL Y7 B )
AR COMP -200 200 MA
PWRGD -0.1 5 mA
TAE4S R -55 150 °C
WAFRIE | Tog 65 150 °C

(1) A “AXRABOEME” BT RS SAE A AT . 40 R AR AR I AR RS AR K e 25 A N B E R VOGS AT A F LA T 2
M2 T REMS IEHIZAT . A “BUUSAT A BAE “HXHRBUEE” TEEWNMH , S TRA S IERIZAT |, KR ma
FRRIATEENE . DREAIME B 47 R A5 1 A7

7.2 ESD %%
& XA

NPT (HBM) , 754 ANSI/ESDA/JEDEC JS-001 5 , T4 51 K1) £1000

V(esp) LGl — — \
FEHLASFHR (CDM) , 754 ANSI/ESDA/JEDEC JS-002 FzifE , T 51 (@) +500

(1) JEDEC 3(#% JEP155 §gH : 500V HBM I s 7Ebrvtk ESD 5 HIFE N 224477

(2) JEDEC 3% JEP157 F5iH : 250V CDM Hf g5 7Ebnife ESD &l ifE N L4 r=,
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7.3 BUUBT M
FETARRBEVERE A ( BRAEFA W] )
BuME  ARE BokE| s
VIN. PVINM 4.5 14
EN. PWRGD 0 7
HAHE 0 5.3 \Y
SYNC1@)
0 VIN
VSNS+ 0 0.6 1
SwW 0 14
LN RSC. COMP. RT 0 3.3 \%
SS_TR 0 0.6 1
SWiavg) » TPS7H4012 0 A
B ot L SWiavg) » TPS7H4013 0 A
RT -100 100 HA
COMP -200 200 HA
LPNGERY
PWRGD 0 2 mA
TAES5E T, -55 125 °C
(1) VIN 25T PVIN RS 3. 8, X @k e 0TS R — i B HUR S .
(2)  SYNCH Bk NHLEL i B H VIN A 5.3V IRIE % .
7.4 BMEREGER
TPS7H4012-SP TPS7H4012-SP. -SEP
TPS7H4013-SP TPS7H4013-SP. -SEP
HArtR() CFP HLC DDW (HTSSOP) o
20 B[ 44 5|1
Roua 25 ZE IR 22.3 211 °CIW
R0 yc(top) GEEANE (T ) PR 4.0 8.8 °C/W
R0 Jc(bot) EEREHNTE (JEHE ) 0.31 0.6 °C/W
Rous 45 2 BB AR AP 5.8 4.4 °C/W
byt 45 & TRERAE S5 0.9 0.1 °CIW
LN} 455 LB AE S 4L 5.8 44 °CIW
(1) ARBIFMIEIRNESEE | BSH “EEM IC HBMHER” MY (SPRAYS3).
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7.5 BN
£ 4.5V < VIN < 14V, PVIN =VIN. JF¥HECE. loyr = 0A LR TAEREEH ( Ta= -55°C 2 125°C ) Willlf5 , BrIEXR At
B ; I QML RHA il SEP #8fF7EE THE S |, WEFE Ta = 25°C I () RLATM 15« BURLEE 05 SOV TSGR ML |, ikl

e A FTAs e,
¥ WA | 740 | B nmE Bk e
EEL YRR LR
VUVLOR PVIN PVIN %8 UVLO LFRfi 1, 2.3 3.2 3.4 36| V
VuviomvsT pvin | PVIN P36 UVLO iR 1, 2.3 425 450 500 mv
VUVLOR_VIN VIN 3 UVLO LFHEIE 1, 2.3 3.4 36 38| Vv
VuviovsT vin | VIN A UVLO iR 1, 2.3 140 155 170|  mv
VIN = 4.5V 1, 2.3 2 2.9
IsHDN_VIN VIN S B Y5 HL Vg = 0V mA
- VIN = 14V 1, 2. 3 2 3
PVIN = 4.5V 1. 2. 3 26 35
IsHDN_PVIN PVIN % W7 L 5 LI Vg = 0V mA
- PVIN = 14V 1. 2. 3 35 4.7
lo_vin VIN #& TR (ETF% ) Ven = 7V, VSNS+ = 1V 1, 2. 3 26 5 mA
ENABLE
VEN(rising) ffifE ETHRME (S0 ) 1. 2.3 0.555 0.61  0.655 v
VEN(falling) {HRE N RRRE (07 ) 1. 2.3 0.455 0.51  0.554
tEN(delay) JE G RRAEIR EN = H 72 SW s HF | SS 51 HIF 1. 2.3 52 100 us
IEN(LKG) {5 BRI N IR LR Ven =7V 1. 2.3 2 100 nA
B, R HE AR
Ta=-55°C 3 0.594 0598  0.603
VRer \Pﬁfﬁ)':m%@ (RHERERAS S Ta=25°C 1 0.596 06 0.603 Y
Tp=125°C 2 0.597 06 0.604
VREF(internal) PR R TR (AR RZECRE ) | VREF(nteral) = Vss_TR 1. 2.3 0.593 0.6  0.606 \Y
VG HWBALE (REFCAP 3 ILIHIE ) | Crercap = 470nF 1. 2. 3 1.184 12 1222] Vv
lvsns+(LkG) VSNS+ it N HLIA VSNS+ = 0.6V 1, 2.3 10 30| nA
REBREE
Vio 1% 2 TROR AN 2 1 FL VSNS+ = 0.6V 1. 2.3 2.9 29| mv
Ta=-55°C 11 1400 2050 2700
ImEA WA BB S 10 1A <lcoup < Ta=25°C 9 1200 1650  2100| uS
101A , Veoup = 1V
Ta=125°C 10 1000 1250 1500
EAnc 5 HOK SR EL VY 25 VSNS+ = 0.6V 11500 VIV
EAisrc 15 5 THOR 75 B FEL T Veous = 1V , 100mY A8 12 3 90 125 200 A
EAisnk R ZETBOR SV FLIR 90 125 200
EAro R ZE TROK #5i H FL B 7 MQ
EAsw R ZETBOK #4847 5 9 MHz
Veomp = 0.7V TPS7H4012 , HTSSOP |1, 2. 3 8 112 145
Veowmp = 0.7V TPS7H4012 , CFP 11
Gmes s Veomp = 0.75V TPS7H4013 , HTSSOP | 1. 2. 3 35 6.2 02| °
Veowmp = 0.75V TPS7H4013 , CFP 7.2
BUR/ oSl
TPS7H4012 , HTSSOP |1, 2. 3 9.7 122
T % e TPS7H4012 , CFP 9.5
loc.pe1 ;ﬁigq(fﬁblbﬁﬁfﬁ Rstiorr = 100me TPS7H4013 , HTSSOP |1, 2. 3 5.6 27 A
TPS7H4013 , CFP 55
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7.5 HAHE (82)

7F 4.5V < VIN < 14V, PVIN =VIN. FHEE. oyt = 0A PLR TAFREVEH ( Ta= -55°C & 125°C ) Willfg , BrAEA A i
B ; W3 QML RHA R SEP $8fE77E T4 S , WELTE T = 25°C I () RLATO) 1%

D IRLEAR (S RO UG R , LR

e AT,
S WA T4 BAME  HAE BRME| e
TPS7H4012 , HTSSOP |1, 2. 3 11.8
loc Hso I 2 H 3 PR VIN =12V | TPS7H4012 , CFP 1.5 A
- BIf 2 RshorT =~ 4mQ TPS7H4013 , HTSSOP | 1. 2. 3 6.8
TPS7H4013 , CFP 6.6
Tp = -55°C 3 16 23 3.6
loc_Ls(sink) AR AN 9% 88 F 9t 3o 9 PR L Ta=25°C 1 15 2.2 3.3 A
Ta=125°C 2 14 2 2.8
COMPspn COMP K<Hi Hi & 1. 2.3 1.7 1.9 2.1 Y,
tcomp(delay) COMP i 4iEiR 30 us
RRH R
] Css = 5.6nF 9. 10. M 15
Vss TR M 10% % ss
tss R B i) 90% , Css = 22nF 9. 10. 1 47 5.8 73| ms
Vour(sey =33V Css = 100nF 9. 10, 1 24.7
Rss(discharge) R BN Bz H B 1. 2.3 200 442 700 Q
SSstartup SS LE BT iR K E® 20 mvV
FEAM
fsw = 100kHz , Rsc = 499kQ -0.8
VIN =12V Rsc = 1.5MQ 0.3
Rsc = 100kQ 4.4
o f\fmj%?}""z : Rec = 499kQ 1.6
sc RIEAME | TPST74012 Alps
Rsc = 1.5MQ A2
Rsc = 100kQ 6.1
fsw = 1000kHz |, - -
VIN = 12v Rsc = 499KQ 3.2
Rsc = 1.5MQ 29
fow = 100kHz |, Rsc = 499kQ -0.6
VIN =12V Rsc = 1.5MQ 0.2
Rsc = 100kQ 4.0
, Ls‘mz_ﬁ%%mz : Rsc = 499kQ 1.4
sC RERAME |, TPS74013 = Alus
Rsc = 1.5MQ -1.0
Rsc = 100kQ 55
fsw = 1000kHzZ , -
VIN = 12v Rsc = 499kQ 2.8
RSC =1.5MQ -2.1
B FHER R X B R
VIN = 4.5V 9. 10, 1 210 235
. VIN = 5V 9. 10. 1 213 250
e VIN 1] 50% % 50% ,
ton(min) S SN (] | _H/JZA Y % 50% ns
sw = VIN = 12V 9. 10. 11 199 250
VIN = 14V 9. 10. 1 199 250
toff(min) SRR DR T ] Isw = 2A 306 ns
tdead BE X B[] 70 ns
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7.5 HAHE (82)

7F 4.5V < VIN < 14V, PVIN =VIN. FHEE. oyt = 0A PLR TAFREVEH ( Ta= -55°C & 125°C ) Willfg , BrAEA A i
B W3 QML RHA I SEP 28fE77E T4 S |, WETE T = 25°C I () RLATO 175 « SR 5 BN TRSEIREL | #ikknT

e H T,
¥ TR \ TH \ BAME  HRUE %ckﬁ\ Hr
FERAEA FB
Rgr =511k Q 4.5.6 90 100 120
Rgr = 90.9k Q 4. 5.6 450 500 550
fsw RT g mI I KA kHz
R = 40260 VIN = 4.5V 4.5.6 850 1000 1150
5<VIN<14 4.5.6 870 1000 1170
VIN = 4.5V 9. 10. 11 150 256 390
teme b SYNC1 5] SW EiR s@Yglg WA, WESE |5V <_ VIN < 14V 9. 10. 11 140 240 300( o
VIN =12V, 246
IOUT = 12A
VsyNC1(iH) SYNC i A\ i Ha P B (B 1.2.3 1.7 v
VsyneL) SYNC1 Hy A% B~ I 1. 2.3 0.7
fsyne SYNC1 i NARER 1 [ 4,.5.6 100 1000| kHz
Dsync SYNC1 #y N b 75 e ANERIN B A LG 4. 5.6 40% 60%
tolk el 0SB 1] A S R Al P A B 1) RT &3 9. 10. 1 2 5| (1/fsw) s
tolk_1 e AL S 1) 750 s e (1 G 0 1] RT &% 9. 10. 1 1 2| (1/fgn) s
B R IE B AT
PWRGD ow r% |PWRGD TR ( #ihE ) |, 1RHT VSNS+ T % 1.2.3 90% 92% 95%
PWRGDyow re |PWRGD LFHRIfi ( E4# ) , fikray |PWRGD HIMIfE | VsNs+ LTt 1.2.3 93%  95%  98%
PWRGDycH R |PWRGD L FHBIfE ( #s ) , 7 F é(jx\t/hs;\& A VRer B e Lot 1.2.3 106%  108%  112%
PWRGDygH Fy% |PWRGD FREBIME ( E% ) , fiHT VSNS+ F# 1. 2.3 103%  105%  109%
IPWRGD(LKG) i v R T LA VSNS+ = Vger , Vpwrep = 7V 1.2, 3 50 500 nA
VPwRGD (OL) YR E HOIRAS T H A P IPwRGD (SINK) = OMA % 2mA 1, 2. 3 250 300, mv
VINuiN_pwreD | F5 3 PWRGD %t BT 5/ VIN | £ 100 0 A F |, 4 Vpwrep < 0.5V I II73 1. 2.3 1 2 \%
TsDienter) PO N 175
TsDiexit) FRWTIE HE 140 °C
TspHys) TR i 35
MOSFET
T =-55°C 3 29 42
PVIN = 4.5V Ta=25°C 1 37 48
Ros on s lns = 6A I (RO KL, Ta=125°C 2 47 ad [N
-ON TPS7H4012 , HTSSOP Tp=-55°C 3 26 38
5V < PVIN < 14V Ta=25°C 1 33 46
Ta=125°C 2 41 56
T =-55°C 3 20 31
PVIN = 4.5V Ta=25C 1 28 39
Ros on LS Is = 6A IR HIIEIUTF S b, Ta=125°C 2 4 il [N
—ON_| TPS7H4012 , HTSSOP Tp=-55°C 3 20 29
5V < PVIN < 14V Ta=25°C 1 27 37
Ta=125°C 2 39 48
Tp =-55°C 3 43 58
PVIN = 4.5V Ta=25°C 1 55 66
Ros o Hs lus = BA I [ R U TF S HL P Ta=125°C 2 69 ind N
-ON_| TPS7H4012 , CFP®) T =-55°C 3 41 55
5V < PVIN < 14V Ta=25°C 1 53 65
Ta=125°C 2 67 78

Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: TPS7H4012-SEP TPS7H4013-SEP

English Data Sheet: SNVSCU9


https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSYC9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYC9&partnum=TPS7H4012-SEP
https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com/lit/pdf/SNVSCU9

13 TEXAS
INSTRUMENTS TPS7H4012-SEP, TPS7H4013-SEP
www.ti.com.cn ZHCSYC9 - MAY 2025

7.5 AR (42)

7E 4.5V < VIN < 14V, PVIN = VIN. JFHRCE. loyr = 0A DL T/ERJEYER ( Ta= - 55°C & 125°C ) Willf3 , BRIES A
B W3 QML RHA I SEP 28fE77E T4 S |, WETE T = 25°C I () RLATO 175 « SR 5 BN TRSEIREL | #ikknT
([l e

¥ TRSAR THO | BAME  REME  BOKE| B
Ta=-55°C 3 30 45
PVIN = 4.5V Ta=25°C 1 40 56
R ILs = 6A I FIRMIIT R HLFH Ta=125°C 2 56 66 o
DS_ON_LS TPS7H4012 , CFP® Tp=-55°C 3 28 40
5V < PVIN < 14V Ta=25°C 1 38 50
Ta=125°C 2 53 61
Ta=-55°C 3 28 41
PVIN = 4.5V Ta=25°C 1 36 47
lus = 3A I BT K UL Ta=125°C 2 46 62
Rps_oN_Hs mQ
TPS7H4013 , HTSSOP Ta=-55°C 3 26 38
5V < PVIN < 14V Ta=25°C 1 33 46
Ta=125°C 2 41 56
Ta=-55°C 3 20 31
PVIN = 4.5V Ta=25°C 1 28 39
ILs = 3A B HOEONTT XL Ta=125°C 2 41 50
Rps_on_Ls mQ
TPS7H4013 , HTSSOP Ta =-55°C 3 20 29
5V < PVIN < 14V Ta=25°C 1 27 37
Ta=125°C 2 39 48
Ta=-55°C 3 42 57
PVIN = 4.5V Ta=25°C 1 54 65
R lus = 3A KRB FF ML Ta=125°C 2 68 83
DS_ON_HS ) S mQ
TPS7H4013 , CFP Ta =-55°C 3 40 54
5V < PVIN < 14V Ta=25°C 1 52 64
Ta=125°C 2 66 77
Ta=-55°C 3 29 44
PVIN = 4.5V Ta=25°C 1 39 55
R ILs = 3A BN KL Ta=125°C 2 55 il [N
DE_ONLS TPS7H4013 , CFP(®) Tp=-55°C 3 27 39
5V < PVIN < 14V Ta=25°C 1 37 49
Ta=125°C 2 52 60
(1) A2 QML RHA #4-MEISMEE | 1§24 5962R21221 SMD |, 7% SEP #-WASMEE |, 55 VID.
() THLEMT QML BHE. Ww TIRTAE X , WS “REARRR %
(3) MHMHIL Vrer K EM L. I RICETIE | Wl 8-1 s,
(4) HAXEZELE, EHSM19.3.8.1.1.
(6)  NTHRIEWKBRBIIRE , ZH/EASTRES) , HE SS ERIHIEMEZE SSstanup LA o
(6) FESIZKIEZLY 3mm 5] E NG .
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R AR
MIL-STD-883 , J77% 5005 -

A
T4H BiE #E (°C)
1 A 25
2 iz Ry 125
3 FHAS A -55
4 AR 25
5 BRI 125
6 AR -55
7 IhEE 25
8A Themik 125
8B ek -55
9 FFI A 25
10 FFIMIA 125
" FEIMIA -55
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7.7 HAVRE

TPS7H4012 44 3|l HTSSOP (DDW) &2 , VIN = PVIN , VIN = 12V , Cgg = 22nF , [ T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
¥/ S=s == = ===
90% 90% v
/ —
I | —
> 80% ’/ B > 80% = 1
5 | 5 V4 —~
& I & |
w - 70% I w - 70% I
60% I 60% , I
— Vour =33V Vour =18V —— Vour=09V — Voyr =33V Vour=18V —— Vour=0.9V
VOUT:2-5V VOUT: 11V [ VOUT=2-5V VOUT: 11V [
50% & . . . . . . . 50% . . . . . . . . . .
0 1 2 3 4 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout = 15pH Loyt = 15uH
B 7-1. VIN = 5V, 100kHz ff E 7-2. VIN = 12V, 100kHz Ff
VOUT ¥ P B8 5 ORI I 2 VOUT &R W HIBCR 5 B IR
100% 100%
— | | _+—
90% 75 90% ~
0 0 ‘
3> 80% - > 80% lﬁ
= c
2 Q2 l
2 S
= =
w - 70% / w - 70%
60% | / 60%
e VOUT =33V VOUT =18V — VOUT =09V ' — VOUT =5V VOUT =25V
VOUT:2-5V VOUT: 11V [ ’ VOUT:3-3V VOUT: 1.8V []
50% . . . . . . . 50% . . . . . . . .
0 1 2 3 4 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout =2.2uH Lout =2.2uH
& 7-3. VIN = 5V, 500kHz B} El 7-4. VIN = 12V, 500kHz i
VOUT EEARREERARERRER VOUT JER A EIME S H AR R
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7.7 BAVRE (42)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
| ——
90% — 90%
/ /
3> 80% l > 80% /
o o
o | o
w 70% |+ w - 70% I
| |
60% 60%
h— VOUT:3.3V VOUT:1.8V | I — VOUT=5V |
VOUT =25V VOUT =15V I VOUT =33V
50% . . . . . . . . 50% : : : :
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lour = 1uH Loyt = 1uH
& 7-5. VIN = 5V, 1MHz i} Fl 7-6. VIN = 12V, 1MHz i}
VOUT ¥ Y B8 5 ORI I 2 VOUT &R W HIBCR 5 B IR
100% 100%
-
90% / T —— B — 90% /——__ — —— —
1/ — A/ 4 —
| —
> 80% / / > 80% ;‘{
s o g e
() | (7] /|
8 | 8 /I
E 9 b o |
70% w - 70%
60% — Tao=-55°C [ 60% — Tao=-55°C [
Ta=25°C Ta=25C
— Ta=125°C[] — Ta=125°C ||
50% . . . 50% : : :
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout = 15pH Loyt = 15uH
A 7-7. 100kHz. VIN =5V, VOUT = 2.5V K [ 7-8. 100kHz. VIN =5V, VOUT = 1.8V &}
BAREEEARMES ARAKRER BEANEEEEARMES ARERRR
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7.7 BAVRE (42)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
/
90% ] 90% //
—— \ /
/ — |
> 80% i _— > 80% /
5 / s |
2 [ 5 ol
w 70% [ w 70% N
60% II — Ta=-55C H 60% — Ta=-55C H
Ta=25°C Ta=25°C
’ — Ta=125°C ] — Ta=125°C ]
50% . . . 50% . . .
0 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout = 15pH Loyt = 15uH
A& 7-9. 100kHz. VIN =5V, VOUT = 1.1V i} & 7-10. 100kHz. VIN =12V. VOUT =5V i}
BANEEEENHBERESARAKXR BN EEERENRBES AREARXR
100% 100%
90% 74 1 90% / — ]
1 I
A
>  80% / >  80% /
2 R
L2 Qo
5 o /// 5 o //I/
60% (l — Ta=-55°C { 60% /I — Ta=-55°C H
Ta=25°C || /I Ta=25°C ||
— Ta=125°C /I — Ta=125°C
50% : : : 50% - - -
0 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Loyt = 15pH Loyt = 15pH

& 7-11. 100kHz. VIN =12V, VOUT = 3.3V REMEETE B N 2L
EH5RZARIRFR

REHWARIKF

/& 7-12. 100kHz. VIN =12V, VOUT = 1.8V RN BETE B N B2
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7

T RREE (%)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
9% | AT ——— = 90% = —
V4 1 ]
> 80% [ > 80% [
: | : |
2 k)
QO QO |
5 onlf 5 ol
60% — Ta=-55°C H 60% — Ta=-55°C H
Ta=25°C Ta=25°C
— Ta=125°C ] — Ta=125°C [
50% — 50% —
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout =2.2uH Lout = 2.2uH
& 7-13. 500kHz. VIN =5V, VOUT = 2.5V W B MEEJEE AR | B 7-14. 500kHz, VIN =5V, VOUT = 1.8V ¥&-ME BT P iR
EERREMRER REHBARIRE
100% 100%
90% 90% —
| | /
| — I iy g
> 80% / E—— —— = 80%
c I e r
8 8
£ o / £ ron Il
60% ’ — Ta=-55°C H 60% I — Ta=-55°C H
’ Ta=25°C ’ Ta=25C
’ — Ta=125°C ] ’ — Ta=125°C ]
50% — 50% —
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
LOUT = 22}JH LOUT = 22“H
B 7-15. 500kHz. VIN =5V, VOUT = 1.1V B #MEERENKZ% | B 7-16. 500kHz, VIN =12V, VOUT = 5V K #ANREHEE N MR
5 HBMIRR ik AP
16 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.7 BAVRE (42)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
90% = 90%
/;/ | — —
5 80% / > 80%
C / C
Q 2
2 2 /
W 70% o 70%
60% — Ta=-55°C H 60% I — Ta=-55°C H
I Ta=25°C I Ta=25°C
—— Ta=125°C || ’ —— Ta=125C ||
50% — 50% —
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
I—OUT =2.2uH LOUT =2.2uH
&l 7-17. 500kHz. VIN =12V, VOUT = 3.3V WE/MEETEE MK | B 7-18. 500kHz. VIN =12V, VOUT = 1.8V WE/MEEETEHE P II3L
FH5RMAKRR REABERIRER
100% 100%
90% — — 90%
/ — 7 T
> 80% > 80%
2 | e
Q 2
(&) (&}
& ] 5
W 70% o 70%
60% — Ta=-55°C { 60% I — Ta=-55°C H
Ta =25°C | Ta =25°C
—— Ta=125°C || | —— Ta=125°C ||
50% — 50% L ——
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lout = 1uH Loyt = 1pH
Kl 7-19. 1MHz. VIN =5V, VOUT = 2.5V i &/MEEGE N HIKE | K 7-20. 1MHz, VIN =5V, VOUT = 1.8V &/ MEEE N RIRER
S5#BRMMRR it ALES
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7.7 BAVRE (42)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100% 100%
90% / ] 90%
ﬁ,/
3 80% Z 80%
j / c
o o i
w - 70% w - 70% [
60% — Ta=-55°C H 60% I — Tao=-55°C H
Ta=25°C || I Ta=25°C ||
— Ta=125°C I — Ta=125°C
50% : : : 50% : : :
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Lour = 1uH Loyt = 1uH
& 7-21. 1MHz. VIN =12V, VOUT = 5V REAMEERE N | B 7-22. 1MHz. VIN =12V, VOUT = 3.3V I 3&/NE W E W I
SHBARIR R ERBAEIKKR
100% 100%
— =
90% / = 90% N —
—
4
> 80% > 80% 7
I/ ¢
L2 Qo
5 o /;/ 5 o ////
60% // — Ta=-55°C H 60% //// — Ta=-55°C H
Ta=25°C Ta=25°C
/ —_ T2= 125°C [] // — T2= 125°C []
50% T 50% :
0 1 2 3 0 1 2 3
Output Current (A) Output Current (A)
Lout =2.2uH , TPS7H4013 Loyt = 2.2uH , TPS7H4013
K 7-23. TPS7H4013 7£ 500kHz. VIN =12V, VOUT = 5V B3 /ME | & 7-24. TPSTH4013 7£ 500kHz. VIN =12V, VOUT = 2.5V B ¥4
BV A IR 5 AR IR R BEVEHE AR S ABRRR
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7.7 BAVRE (42)

TPS7H4012 44 3|l HTSSOP (DDW) %3 , VIN = PVIN , VIN = 12V, Cgg = 22nF , I T2 MR Kemet MPXV1D2213L
Z5| KR SS10P4-M3/87A H4FH M |, Ta=25°C , BRAEA A .

100%
90%
/
z 80% r
/4 Graph Placeholder
5 o)/ //
60% / — Ta=-55°C H
/ Ta =25°C
— Ta=125°C [|
50% .
0 1 2 3
Output Current (A)
Lout = 2.2uH , TPS7H4013 Lout =2.2pH
[ 7-25. TPS7H4013 7£ 500kHz. VIN = 5V. VOUT = 1.8V ¥4 P 7-26. VSNS+ S5 B o R 2% ( 500kHz By )
REEENPRESHRENKER
Graph Placeholder
Loyt = 1uH
B 7-27. VSNS+ S#ri BRIAIMA R LR (1MHz B )
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8 ZHMERFR
TPS7H401x
1.COMP Vecomp
VSNS+
L |
ST
——I—_ Vrer
1 SS_TR

A, Vrer = Vcompe XA I HL I (H G ARIRZE O WS Vigo (I HIZAE K e B it s

&l 8-1. AR B E

A
—
(©)
=2
>
@ 50%
-
tsyne
A .
=
(Vp]
-
& 8-2. SYNC1 | SW &R : kMRS
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9 FE4UEEA
9.1 ik

TPS7H4012 1 TPS7H4013 #eth 2 EA M M ERK T, MOSFET #) 14V. 6A il 3A [ 5 [& EE#8% ; — MNEH T &
Ml PMOS. —A~& H TEMIA) NMOS. A T # i 2R i Ml 6 3 B A TR RS, 1288 40 K FE 8 A0 R 06 (i i it 46 =04

!

, XTI T MR AN o LE PR BB AR JO AR, 100kHZ 2= AMHZz 1 55 T ARG B AR AL T RCR AR

o BEEGN MOSFET Al Seil sy R R BE T, 8kt R =ik 6A. FATTIEE T MOSFET KK/, BLEibER

G o 22 LS AR 2R805
9.2 ThEE T HEE

PVIN H]

VuviLor_pvin—
VIN E:’L ﬂ_
Vuvior_vin——
i —
VEN(rising)_>

Thermal
Shutdown

Startup
Hysteretic
Control

Power Stage &

Deadtime
Control Logic

i
z

0—[] PGND

[ comp

RT [ F— RTBias [
Comparator
Oscillator
:l SYNC
SYNC1 I: Control ||
%N
toocap [ -AVDDY 5o
— Vtol
:l Vgg | 1.2V Bandgap
REFCAP I: Generator
Overload Recovery
and Clamp
HS Current Limit
RSC I:]; Slope Comp
VSNS+ h
ov
PWRGDyeH X Vrer _‘U—
GND [ PWRGDow X Vage 3
uv

VSNS+ -U—

VSNS+

sS_TR

_|—|:| PWRGD

Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: TPS7H4012-SEP TPS7H4013-SEP

HRXTFIR

English Data Sheet: SNVSCU9

3

w

21

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSYC9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYC9&partnum=TPS7H4012-SEP
https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com/lit/pdf/SNVSCU9

NOILVINYO4ANI 3ONVAQV

13 TEXAS

TPS7H4012-SEP, TPS7H4013-SEP INSTRUMENTS
ZHCSYC9 - MAY 2025 www.ti.com.cn
9.3 Rt UL EA

9.3.1 VIN F1Z)% VIN 5/ ( VIN I PVIN )

VIN 51 By Py iz il g s . PVIN SRR PVIN SR8 AR s FET S2AUmMA IS . A5 AT 4.5V &
14V BN HERVEE o X8 5] B AUEA A F MARAR L s, OF LA Zi R N b R AT o Gl I s A )
PSR S E A TR SEL .

VIN Al PVIN 7 584 $41# UVLO ( RIEBUE ) ETHBIE Vuvior vin AT Vuvior puine XN T i TR 231 A &
RS ORFFAE AN OCWDIR S |, ERIA BN k. B4, VIN il PVIN 23 5] BAT B UVLO 1 B )
VUVLOF_VIN Al VUVLOF_PVIN® A T PR TR B IX B, BRI

W5 9.3.4 WHETIA | AL B 4] EN B I 40 2%k it B 4 20884 UVLO.
9.3.2 H/EHR N

A tE 2 E NS AR 1.2V iR L Vg X2 RaIZAT I REFCAP 5 EA7F#E 1 HLk . REFCAP
SUAT 2L 470nF i, DI ORGSR A FR 0B AT IR DAL, SET PEAERGME . L B FL s ORI S IR UK &R (Y
*i‘ﬁ\' 0.6V %{ﬁ EEE VREF(internaI)°

PR ZETIO G I RAE F IS T B R s S SR, IR ZETOR S HA BA KR IHRIE Vio , BRI AR 1R
o B, b TR E R SR VRer(nternaly + Vioe ZALGEE N Vrer , ATE A TR Bt
FEBORS MR A2 LR E R B2 L IR ZAT TID VS N 36 5E Vrere BT Vrer ZAETFHECEFIEK , KILIFXR
R MAAENS Vrer FIRRINRE H . 35S B [ 7-26 ANE 7-27 , Hob SR 17 BT S5 Xt i H A
DR s SR /o A7 R R B RS I 2 TRAAfE ., 1S Y 10.2.2.8,
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9.3.3 BRI T E VOUT

TPS7H401x Ef5 VSNS+ 5|l , AT, fEfRSBir i , VSNS BT Ul K Vrer ( H278E N 0.6V ) .
EIIE Y E VSNS+ [ HBL RS, nTLLWE 9-1 fior |, W B fEk L i IR Vioap. @ik VSNS+ %8
FE , ITLAETE Rparasiticr JFSEIIEIK . R, @ RIFAEHERE | LUl T 970300 TPS7H401x 2
V) {4 b 22 1T S U 7

Vin PVIN IJ‘|

VIN VIN
L

PVIN

LDOCAP AVDD
AP0 1o .
I:_l SW ~A . VOUT,ocaL
Cipocap —  Control -

PVIN

'I}g ?
I A

C:OUT

§ Rparasitic1
= [ []-PGND
VOUTremore ¢

i
COMP g
R
i FB_TOP +
VSNS+ VLOAD g RLOAD

I

SS_TR

ARG

Res_sor

& 9-1. B3 A /&

TIZVCRMAEZEN 1% SCERK LA . Reg top AR 10kQ , FEM 72 1 RiHH Reg gote N TR
AR AR ISR A ERE R RS . WERERK , A8 S48 52 5 52 B W A5 A e IR AR 22 O R T

VREF )

R =-——"" - XR
FB_BOT = V5T (ser) ~ VREF - "FB_TOP

Hr

* Vger = 0.6V ( HLFH )

* VouT(set) = HEBIE & 5 IXRAEFE LR HE

9.3.3.1 H/Mai sk

5 A P A SR ol B TR e ¥ B — B AP RCE M R . B, W RN REIR T 0.6V ( JLEUE ) 1)

W‘E‘ZBEEAE%YEO ﬂ:tﬁ[‘ y BrEli%_\ELﬁE.‘LH:J‘I‘Eﬂ ton(min) 4%&&%”%4\&@& EEAEO ton(min) ?Eij‘j 250nS ( BrEi'j(,fE ) ° ﬁ%%%'fg
B, SRR BN R SRR U R A RO TR 2.
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VOUT (min) = Vin X toN(min) X fsw (2)

TR A

* VOUT mmin) AT BE B /Ni RS

* VIN 2N R &

* ton(miny JIIRALFEIS (] 5 I BK ton(min) BT RIAEIL R ITHE
o fow AFFREIF ; FHTTRERIBOK fow HEAT BIRAE L T 5L

% 9-1 Ji#7R TIRX ton(miny = 250ns IS ARE FTIEAE fow A1 VIN TH5AG H e/ i L
& 9-1. THEA IR/ Bk

faw VIN VOUT in)

5V 0.6v("M

100kHz 12v 0.6v(M
14V 0.6v("
5V 0.625V

500kHz 12v 1.5V
14V 1.75V
5V 1.25V

1MHz 12v 3V

14V 3.5V

(1) IFEHEEREBAR , EARAMEREA Vrer A5 , 8% )y 0.6V,
9.3.3.2 B KK Hi Lk

HI T 5L RTINS ] tofminy » TPSTHA01X BAT S KR th HL S o X i Jo S I I [ 5 2 6 o s A T 45 45 P 8 L mr 20
Ko MK, BARWTI R TR ERIT OCIE 75 AT PN A s BR AT 9 A 2 S BGRB8 5K e i H s A3 A
AR ke 2,

VOUT (1max) = Vin X (1 = topF(min) X fsw) (3)

TEH A

* VOUT max) #2& FI BE AR St HLS
* VIN &5 H A i E

* tOFF(min) %%ﬁ?%ﬁﬁﬁllﬂ

. fow AFFIHIR

% 9:2 JER T YL tofigminy = 306ns FHRAR BT fow 1 VIN $ 5275 HH 35 K th .
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® 9-2. HEA/HKE R BE

fsw VIN VOUT(max)

5V 4.85V

100kHz 12V 11.63V
14V 13.57V

5V 4.24V

500kHz 12V 10.16V
14V 11.86V

5V 347V

1MHz 12V 8.33V
14V 9.72V

9.3.4 5/

MFRE S O TR, S8R 3 NSt |, A S AT M B k. 8%, A VIN 2] GND ] — AN s pE
Sy RS A EN B . ] DL 24 B H SRS R |, DU R I8 B3R 0 T8 S N H IR I Sl g, i A2 4 B
TRe XA TRIZATET UVLO , LAXh7E VIN A1 PVIN 5|1 A 2RIA N &8 UVLO HLJE.

VEN(rising)
R = X R 4
EN _BOT VIN(rising) = VEN(rising) EN_TOP )

Hr

VIN(rising) = F 72 EN 22975 H 1 (9 VIN {H
VEN(rising) =0.61V ( Jﬁi@ﬁ )

REN_TOP =VIN @J EN E‘]&’ﬁ%%l‘ﬂ

REN_BOT = EN % GND [z 5t fifH

EN 5IJRA 100mV ( #8ME ) (iR . Bt , 7780 6 AT AT T35 VIN faliing) FEE -

REN _TOP + REN_BOT (5)

VIN(faliing) = VEN(falling) X REN_BOT

Hrp

* VINalling) = 520 EN 22 )9 K s P I 5¢ 1 TPS7H401x 1) VIN 14
* VEN(falling) = 0.51V ( JL7U{E )

B, Al LLE MR ZEE FPGA k3 EN 5] . Al e 5| Bk i & BE A B T 3C6F 1.1V, 1.8V, 2.5V Al
3.3V @i,

9.3.5 BIRIEE (PWRGD)

PWRGD 5l — M IFiRfmt , 2k th i s B3 2 o Fl i BN A L. PWRGD 51 A] DLE N — > s B g b 2
VOUT 4t TS UGS AT 5 TR S — AR RSP, BB AR IR , i PWRGD BE oK HL AR SR 7E 221
IBATZRAF T BB 2mA. T8 10k Q ) EA F PR 1o (8 FBORAEL AR L BHL 25 AT DL BE KPR S P AR Ty =
FERL , (T ERaBHE S |, JFRME S AT BE A 2] PWRGD {5 5.

2 VOUT 4b-F Hgw FEE A4 & | 4 ELIEE A, PWRGD #5 B VA ek 8. X258t thi VSNS+ b
Vrer KSEHLM . Bl , 29 VSNS+ ik 5 H 5 45 ¥) PWRGDLow ry (I8 95% ) i, PWRGD £ & AH
2. 24 VSNS+ [ ZAET PWRGD ow o (JEH N 92% ) I, PWRGD £ E N 1S & 9-2 LA T X ey
e
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VOUT(nom)
VOUT oV
Vrer 55
44 PWRGDyow_rs% * Vrer \

R PWRGD 0w _r% * Vrer

VSNS+

oV

PWRGD

ov
B 9-2. EJFIEHKEFRE

#15 VOUT LR AR R, ALIBIEH g — MR 140, 4 VSNS+ 5] H R4 ) PWRGDyian_gro, ( I
9 108% ) I , PWRGD 28 N *4 VSNS+ [# £ LT PWRGDyigH o ( 1BH A 105% ) i, PWRGD &
HR. ESRIE 9-3 UL T X i .

H
A

VOUT VOUT(nom)
PWRGDeH_r% X Vrer 4 N PWRGDyigH_po X Vier
VSNS+ Vegr
PWRGD
oV

& 9-3. RIFIEH W P B1E

7E VIN S NS KT 2V I, PWRGD &b 58 CHPIRZS |, (HIER s RS RE 15 . 2 VIN I8 E] 4.5V I,
PWRGD A BB AT R AR . 155 BRI VINMIN_PWRGD°

Br 7 LA PWRGD #i8i4h , PWRGD & HAth & S EOR = L& 4F R B TRk, Bl
* VIN 8¢ PVIN 4F UVLO %

o AREAL T ISR

o #F EN BIE N

* COMP 5|J#lis %] COMPgppn BIME ( JLAUE R 1.9V )
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9.3.6 HI A KIERI ]

RT3 3 2 o A A5 3 TS T S R P P B R RS [ D I B XA T ARG HOR A5 F 5 R Bl R . & 9-3
FH T IR

& 9-3. BT
R RT SYNC1 INPUT
P SR RT 5 GND 2 [&] ) Hi BH 3% X
AEpEteh © BRIA fow RT 5 GND 2 Jal ) i L33 BN fow 180° HIfr 7
SHERRTSY © BB fow F N BN fow 180° Hifi 2%

9.3.6.1 BRI HIER

W EIET RT 51 H SYNC1 L3 F AN, N TPS7THA01x FCE NN F i . 78 BBt (&
IO IR 28120 ) T, RT SIHIA GND Z A& — AN s pHEs |, HFEE S IF A fow. FRARIT K
P A E 100kHz & AMHz Z 8% , BAREGR T RT HIEESE , vfEH 5 6 115, K94 B/ T RT H
BELAELRN AT fic BT S A 26316 Bl 2 1] () o AR il 2k

RT = 86,090 x fgyy ~ 1104 (6)
Horp

* RT(LAkQ ABfL)
° fsw( U\ kHz y‘jﬁ{j)

540
500
460
420
380
340
300
260 \
220 N
180
140
100

60 — -

20

100 200 300 400 500 600 700 800 900 1000
Switching Frequency (kHz)

B 9-4. 13%% RT 5FFRMMERAKIR AR

o
4
LAt

LA

RT (kQ)

9.3.6.2 SMERA SRR

WHRAE SYNT AR EE 5 , WPK TPS7TH401x e B SN BidE . EA T |, I eP7E SYNCT EfN
TPS7H401x JFoc¥ 5 SYNC1 BA5 180° A £,

FEAME I BT |, RT AIfRFEES , BINIEH A RT 5 GND 2 [a] i) B P 8 g A2 TT R4 . (HR2 , A R4 A
BRANTTH] ( BlIn(Emr SR 4tas TPSTHA01x f8F 2 i B B A 2B dfRdiiia] ), ML AT E RT 5 GND Z[Alf) FEFH
(71 9.3.6.1 o ), LASEBLEBRERNTT R . dRAERE A FIAFE RT | JF HAE tork gy ((HOY 2 A4
JE3T ) RAI BN B A5 5, W TPSTHA0 X KA BN A AR B 18] 9-5 JE7x T IX A Ol AR A R A
AR B, ERAE tok o g W UDIRIBIANERI B (G H Y 1 AR ) o &1 9-6 JEOR TIXANIE L. UL ECE RS
SR PR PSS B R 2 R g 5 A1 B IS B A AR ] R AR A
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&l 9-5. MR Z A AR pF e B

A
5 VOUT(DC)
@)
>
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starts ~\
H _‘ H H
©)
2
>_
n
ek e Switch to
A external clock
e

Y

&l 9-6. AR Z AR Bl e Bt
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9.3.7 Z#TH

W VSNS K+ SS_TR Gl B &, TSR 7E 5 3 Ik N ko Bh ks =0 (ARt ) o RS | sl
FF SRR HRAS | AR X (3 SR A |, BB VSNS RS ZEACT SS_TR AL E. XEFNHELL
5 LT JE N 1) S RF (1) HE R SRR ) HE R

Rl , B kb 2 @ TEUR TR fR Bk . S UlmE 8= 1 VIN 5 VOUT Z LUAE i FigATh) | IXFAT
NARBAE . 2N Sl kO T AT 45 S IE A (R B, 7R S S R AN 2 W B Ak Bk ERAT A o

9.3.7.1 %33 (SS_TR)

N T RGN FEAE S VRER(internany F9 LT, 7E SS_TR Sl J_EAT T 1 — AN . 8 iS5 2l 1) 5 i v s 19 |
THEFL | i f R R AR A B . 10 TRy ki 2 ROV FRIRR A

Pl SS_TR HUE MHAE ) 10% ETH3] 90% HIHR B (A ¥ "/ Uk k. 8%, W] 22nF B8 KT
Vi Ces HIA R ; Al , WIRFGFEINRIG S |, M BIRKE 5.6nF HE. tbsh , 77X 7 /T THE s 2E
EHEAEN RS AN

tsg = 0.25 x Cgs (7)

Hrp

* tss AN ms

° CSS ﬁ’fjjﬁl nF

TEER , SS_TR 51 JH#E1E RC sa i dpg M. DKL | Fa ik o s i R AoA ) i 2.

0 e DU R AL | SS_TR 5 IS 145 Resaischarge) FHLFLILEE (B A A 4420 ) ik -

« fil R UVLO I

+ EN 5| g2 VEN(falling) PR ( HAE N 0.51V )

* COMP 3| jlik %] COMPgypn BIfE ( $4M{E Y 1.9V )

o RAEFRSWT M

2 SS_TR GG , N T HRIEW ISR SIAT N, SRR ER RS, BRI 2T SSetarup (N
20mV) .

9.3.7.2 #EFHEFIRE K H B E
e FEAEET B IR MOSFET 448 1w B 4 HH 4R 420 v
9.3.7.3 FREFFINT FriE ]

VI 22 5 DL A FEJR IS 42 ) vk Tl R A SS_TR , EN F1 PWRGD 5| fIsE 8] .

-7 TR (I PP 5 AT A~ TPSTHA0 X 3. 55— FI) PWRGD 511558 — A48 F 10 EN 51
e, XM, — HERIERRIR e A A AR WRAEXS 58— N AR S A SRR AT N AR ) 2 ) R
ZLE—IPREIR |, ] LAfE PWRGD E&LS—AAIER) Cpwrep HLA AT XK G RC ZEIR , RARMLAT {3 H ) LR
TEHDIRAS o B 38 A0 25 38 PR T E
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EN
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VOUT2
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& 9-7. &L E 3T 5

K9-8 7 1R A1 (1) SS_TR S AESEAE — i R SC B LB 2 e (K7 i o i it [RD PR 7 53 2118
TH. HER , EIZET , BT SS_TR ZAH RN AT LA |, Rk SS_TR H K A TP 1T 1A -

X T U A8 4 B B L i B — SR B R R R 2 . X R g PR B A T AR  Veer AAFEAE T 25 EH )
SS_TR AT 4 &5 FEAEA UM B F IR Z2TEORAR R 2R 1 A S
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1
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9.3.8 R

JE SR VEAN A A DL R R

o AR 5 9.3.8.1
- @i R AR (HST) ¢ 75 9.3.8.1.1
- & 2 dRARY (HS2) @ 15 9.3.8.1.2
- COMP >l : %7 9.3.8.1.3
- R G AR - 1 9.3.8.1.4

o i EARYY (OVP) @ 17 9.3.8.2

o ISLH ;15 9.3.8.3

9.3.8.1 T

TPS7HA401x a5 fFK H Z Mo it (R AL o s AF 32 EHE A1 0wl MOSFET #3 Ji 19] it it FRAE AE i 1% 100 1 45
FIORY . ZHRRBRE R &0 1 R RS (HS1) |, F H I Ay DU A ILIM 51 BAIZE DO A AN 5] ) Fi 3 SR AR 2 7]
BATIERE . R 2 ERRYT (HS2) SRMEHSMNIIRS RS . Fa , L COMP KWHRHE =Ry, Br 7 5
MR BRELORA 5L, TPSTHA0 X IEFE Mt 1 — R RNV ro st i ORI B o 3K L i A ORAP WL A A S5 S 57 v PR 4
e

9.3.8.1.1 B 1 L tR#" (HS1)

AL T AR A ] T COMP 5 H He i i 3914 ) = i) MOSFET f)5C W Al MOSFET )%
e RN, JT RS COMP 51 A1 57 A 1 HIAR R HEEAT EU AL . I T 5% L U ) 4 R 1D v
B loc st I, i UITORAE AN & R SR (H DR 2/ 7E B Sl I 1] toy A5 ) ©

HS1 & FF COMP M JESZHLA . H28 ki loc_Hs1 B, COMP #4in , S8 41 Imps Bin%E. Fik, 4
COMP fE 2% mif |, fth R R A B BIprieE. K 9-9 ML BIE h BoR T L IIRE.

HEE , BT IERS] | loc pst BIE RS RETT AR E NIER , MsEbrf s F 23081, JF AR
R RER. ERZHET , BRIRRRREESAAEL , EARKSIEM IR T | 0 28 UE I BIE -
JEHAE VIN BB (KT 5V ) o TS B AR L BRI, XM 100 e o B
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A
=
n
A

VOUT
ROUT

\/

[
Short / \ /‘g
Applied Removed
A
/\/\/\/\IOC/J&\/\/\/\/\/\/\/\/\/\/\/W\

IL

\/

1/fsw

\/

Regulation HS1 Overcurrent Limit Regulation

& 9-9. mful 1 RS

w1 AR (HS1) BB X T TPS7H4012 8% A 9.7A , XT TPS7H4013 i %l 5.6A. HidKs A it bR 1 2
FeEAE , AT DAIE 2 18 RS 1) R/ DA BB K LI X T TPSTHA4012 | S Ui B B K th F iR A BA , X T
TPS7H4013 , A B s K% H FEIEN 3A.
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9.3.8.1.2 B 2 LR R# (HS2)

AN, HST U RAEAS 2 DL a8 o it JE R ] s AR Wt RV v DA R d 3 I 8] tony TR, HE
T AkEE BTt R A , TPSTHA0TX SEit 1 s il i (R e 2 (HS2) Ak Fad RS

2 = MOSFET (RS B s log psp I, 1A% HS2 HURMRE . O 1 Btk i FrERIg N | Kk £~
RGPS 1), AR MOSFET R T IRAs , DAEXT USSR AT I . 18] 9-10 Jar 1 B4 1 i fh st
.

SW

= =
o D
g 8 Short
Applied \Short

Removed

\

"""""""""""""" loc_Hs2

l0C_HS1 wrereessmaseasearepeanenans odeees

IL

\

1/fsw

\

Regulation HS1 Overcurrent Limit HS2 Overcurrent Limit Regulation

K 9-10. =l 2 iR
i 2 iR (HS2) MIEXTT TPS7H4012 il v 11.8A |, X}F TPS7H4013 il N 6.8A.

5 loc_ st BIRIRBIZEIL , loc ns2 MIBRMIERE thAAETF AR E T ER , X2t BUEE 77 (PR, 10 S br 156
HERAE RS RIIE R AEAE A R G0
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9.3.8.1.3 COMP FHf

tHT COMP 5| 0 L1 i e 55 #s4F  H H st e L, DR @i ) COMP HL e |, AT RASEEN 53 — P ORAP #8452 i
MM k. BAKS , Wi COMP LF+8] COMPghpy PA L (GBH N 1.9V ) |, %8854 1650 2 i 2B IR
I] tcomp(delay) JE <] -

HIHRER N HST Al HS2 HLRPRME AN 7E . HI T COMP [ 5 43 3 32 SR AR IR e 5 5 R 25 JHOK 28 () IX 50 538 PR o)
[Al It COMP 7E i[5 3 (8] 1] COMPsppN FIT 5 FO S 1] B e PR B A M FIRE 2 Wb 2R Y . 75 R 2 E0 bR, &7
COMP % 5] COMPgppn Z B 5] HS1. i@ % 74 COMP i 5| COMPgppy Z BIiEF] HS2 ; AR ¥E #pes Ay |
COMP " RESTEILF] HS2 Z HiiAE] COMPshpN 22 #844. [KIE , "Ks COMPgppn MR R B$ 27,

f£ COMP k%] COMPghpn H 21 tcompdelay) I EJE , & fF &5 1EJF KI8T $ LB Rssischarge) ( 1 H 4
442Q ) JFaa%F SS_TR 5l H . 7E SS_TR JMHZE SSetarup (BH N 20mV ) Z AT, FAA LR EH H 2
XKy TPSTHAO X F2 L4 2. 1ETER , BRI A B TR S LA Ces MIME . 151 9-9 ALY B
1 COMP KT T REKI7- 1 o

SW

= =

o D

g 8 Short/'
Applied

IL

i loc Hs2
(oY E— N BN \/

1/fow tcomp(delay)

\

A
Y
A
Y

COMPstpn

95
SSstartup----ie-] 5

Y

Regulation HS1 Overcurrent Limit HS2 Overcurrent Limit SS_TR Startup
Discharge

& 9-11. COMP :MrfiH~

BEAL SR i AR A T ) S B RO F M T R A B 9, COMP T EiA #] COMPgppne X2 RUAE X Ff
GLR , COMP T 438568 J&£ 7T e EU A7 80 P WD 823k B2 PR o 3K AT DA o — N 0 S U 156 190 97 B IR 180 T A R 22 o 45 of e
o

34 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS7H4012-SEP TPS7H4013-SEP
English Data Sheet: SNVSCU9


https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSYC9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSYC9&partnum=TPS7H4012-SEP
https://www.ti.com.cn/product/cn/tps7h4012-sep?qgpn=tps7h4012-sep
https://www.ti.com.cn/product/cn/tps7h4013-sep?qgpn=tps7h4013-sep
https://www.ti.com/lit/pdf/SNVSCU9

i3 TEXAS

INSTRUMENTS TPS7H4012-SEP, TPS7H4013-SEP
www.ti.com.cn ZHCSYC9 - MAY 2025
9.3.8.1.4 R B IR RY

&M MOSFET w] PLA Uk #E N B (Bl ande 2 fuakig AT e ) o fERREetBaL ™ (Bl , & i A R AR B ek
VOUT FH@ 2% & sl k), RMEE R AT e it K. Kk, S 4% TR i e f iR 4

A0 SRR ANV L PR AR, JUMIRAN MOSFET 2 37 B 5 P - 78 12 I il SU3 0 9 A IF [ A PR A DX — R3S o AEIXMH L
T, W MOSFET #ie kM, BRI —MABIFHG k. R0 MOSFET iy, 511 i f I T v JF 11 1 i
Hr il MOSFET JFIcR MR8 (AERERT B , il MOSFET 1734k T30 Wrikas ) -

9.3.8.2 il KEA~H" (OVP)

Zar S — Ml SRS (OVP) g, DU EE IR B2 syl D th f e e 25 VSNS+ = PWRGDygH_Ros %
Vier [, OVP LB S . 8% | X EEE Y VOUT FF 8RR 108% LL i | OVP Mk &ais. X4
OVP BiEist | =il FET fREFCWRRE |, (R0 FET 54 SERE |, DUEE VOUT BRid i e .

A RE S EOL RSO — AN B s IR A — B AR ) i AR . DR R ZEOR BS aKs S B R S A v
H R AT B8 . S VSNS 5] Jil H A B (R T~ JE v L TR, 5% 22 O s i HE oK 75 e K U - 12 45 1
Ja , faEgss BTl IREROCS I R E AR AS E . S Y A RO N R R IR S R )
FER DUR TR Z O S . X2 SEE H I nTgetE. OVP ThREnT o KPR B sk /b iZ st v

1 VSNS+ 5L E =T OVP A |, &l MOSFET £x5¢ b | i 4 FL IR I N HE DA K2 55 K PR 8 P Aty HH i o
VSNS+ HERFE OVP BIELL T LG , @l MOSFET RJ LAZE F — B 44 & 1 538 .

9.3.8.3 ol

IR ES IR 170°C (ML ARME ) , PV ERIACORINT HLB 2 SR R SR AR AT AR TT G T 45 iR A 135°C (AU ) AR
I, SESERR S ERF S BSOS R 1 H BRAE S PR AE T A RS O R T REAR A
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9.3.9 (REHA BRI B

Kl 9-12 IR 1 s HR I PR ER I AU AY o 8w T 95 B 0 o AR 4 2R 00 R A0 ) IS R S R 82 o 2% BT AL A 2
HE5ES FIREBR A (OTA) DRGSR AN SN EAME AL e IX T 3R o R R AR I . A%
REBRBMIRFMELZEL , ES RS ( 2HET 9.3.9.1 f175 9.3.9.2) .

Power Stage SW Lour _ VOUT

8mps

Resr

gRFB_TOP Rioan

Cout
~ —1_VSNS+
L
j_‘ EmeA p—

+ g - -
Res_sor

VREF

L

EARo EAco

s ]

E 9-12. PAZRmE LA 4k MBS A
9.3.9.1 iREHUR
TPS7HA401x #FFI S TR Z UK . IR ZEHCRESE VOSNS+ HLE 5 N Vrer 2804 H 17 EL#s .

REEURES K5 I N 1,650 1S (n ANV). FFRAMETCIFERAE COMP 5| AT GND Z[A]. 3R ZETRONES B
a8 N 11,600V, RZEFOR i Dy 7TMQ (S 71E )

9.3.9.2 IR S

T AL B L T R AR S AT A, TPSTH4012 F1 TPS7H4013 EAANFE KR %K E S gmps -
TPS7H4012 8% gres N 11.2S ( 7E Veome = 0.7V BFIIAE ) , 17 TPS7H4013 7 gps N 6.2S ( 7£
VCOMP =0.75V Hﬁ?ﬂﬂ@r ) o

9.3.9.3 Sl &Mz

AT LME ] RSC 51115 GND 2 [8] ) H BH 2% SR e B 5 PR A SCo TPSTHA0 X SR AFEITA o 23 L2k 14 F A )
TFR RS SN T AMERIE . RSC A AMELAT b 2 R R M2 o AE /i U . 7 F2aK 8 Rt T
A SESCBL T R AN T 19 RSC 1HL

Rsc = 0.208 X gps X SC 12 X fopy (8)

Hrp

Rsc A2 ST 75 RHRAME T 75 MO R A, Sl kQ

Gmps 7& LA S N EAL I D3 00 1

SC RRIRAME IEWIEME |, LA ns NHRAL (IBER , BARES T TiZE s ER )

fow ATFRINZE (A8 kHzZ )

BRI FERFAMEERE LIS | S RN A2 T 10.2.2.9.

9.3.9.4 FiRME

TPS7HA401x 75 EAMMBANR M . 7] DU FH 2 AT 5ok AME BB E RS . X T TPS7TH401x |, 18 #1ICK
F 2A UMz | B A 7 v & T A2 1 . A R BRG] |, B S RN S 0 10.2.2.10,
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G PR P ] 5 AR VA R R A o VRO 2D B IR B 2, AR I 3 £ T AT S0 1 T DU A AR s T
fE. BXZ) COMP 5 I i 22 ORS00 FUBELAT VSNS K i th i s b5 A Bk ofle L S EAT LU AL A ERIR ¥ 20T
F TR o IRZEEBOR S8k e oy AR HE |, 5 i PR SOT SC rRREAT LA RIS R FLIALIA 21 COMP HiJEs
HLP A R R AE AN, U BT e k], TR AT R 20T
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10 N AISET

ik

PAN R FHER 2> B AR T T oftes |, TI BRI AER PR e 8tk . TI B2 P 5 S e o2 1

EEIHE , PURIRAEAINR BT S B AR A R DI RE

10.1 MG R

TPS7THA012 J& K Fa 0 [FI 2D B S dfeds . BLER AR T TAESOR BA FLIR TR B ) EL LA FL S e O B IR L

W EBE. TAE 4.5V 2 14V {5 \ HE 6 B RS .
10.2 BRI

VOUT

—LC
I o Res_Top

§ Ree

PWRGD

TPS7H401x
Lour
VIN ’ PVIN SwW
Ren_top
Cn L1 VIN VSNS+
R
BT L L EN PWRGD
REFCAP COMP
RT ss_TR
Crer——
LDOCAP RSC
RRT§
SYNC1 PGND |—
Cloo——
GND

Ccomp

RCOMP_ |
— Css ]
L

Fl 10-1. sL2 R R

Chr

38 FERIFIRIE
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10.2.1 &i-ER

£ 101, #its%

BItSH WIHE
HWAHE 12V £ 5%
LR 3.3V+1.5%
H R Y HLR 6A
BRI N 5A SRR AVOUT =2.5%
L B0 20mVpp
BAHNIE (Viy BTH) 10V
AP 500kHz

10.2.2 #4172
10.2.2.1 EITHIR

B D RERE AR TIF MR o i ZEAE T R A AR T SRR Z [ AT AU 5 DABARAIR )4 () R JRAH LE |, 42
e R SR T A S VR AR ) PR S AN /DS i 1 U 28 SEBLBU NI R D T R R AN, B R SRR
FEAMIIT R , T FEM LA 28 B RCR AR BE . EARBL P, EFRAIIT KA 500kHz. ] U5 585X
6 , 1% 90.9kQ ) RT HIfH#.

10.2.2.2 HyH B /R AR A

FE S A RS B M, TE R TR 100 K R R, ROR U ER S0 R LA S OB LR lout 2
b, i REs O oo Ha T P A A IS0 R LA (B A UK T BRAE T AR AR UL, R L % vy FRLURR S 4L
P LI S AR AR R . RIS, BT A BT USRS E R G R A AT e LR SUE . KL S
TLEEN 10% 2 50%. S T4 H i, AT RARE K Ky IRE DAJRR/ )Ny R s (04

Iripple
— T'pple 9
L TouT ( )
Ioyr X K, VIN (max) X fsw

TR RE] A K= 35% H VIN(max) = 12.6V (12V + 5%). 545 1B RUEE A 2.32uH |, e RAEITK
FIH 2.2uH HUBES . PR A ISR AT DURE U7 R0 11 BT IR EARYE T, PR AR AL BN 2.2A

VIN (;max) — VOUT vour
Al = X
L L VIN (max) X fsw (1)

TR RN AR T, BOCE AR A M AUE RMS AR . RMS HUR A fR 5 77 1250 12 3K
Y, U RS PR AT AR T AR 13 SR .

vOUT x (VIN (jnqz) — VOUT) >2 (12)

_ 2, 1
ILirms) = \/IOUT +t1z X( VIN (max) X L X 5w

I (rippl
Iy (peak) = lout + w (13)

XFARIE , RMS LRSS 6A , WA RS I 7.11A. DUl 23X — 23R, 26#% T Wurth 74439346022
UK o AR VR LR BUE (Y 19.5A , RMS HUAUEE Y 10.6A.
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T LIRSS B LT RSO B AN I Y R . AR R PR RS BRI RE g B 2
AT VE SR A R ES FR AT  BL b EBRAS R AE T, U H I T E 8 F R R IRE . N, SO RSFRTS
o HE F R AIUE VM (TR VR AR AL ) KT AE TR I B KT R A PR B

R VU R SR EEL A PR M L A FURR IR 20 5 25% , M ARIELE JE A R IR AME 2 B R AR . 9.7A 11t
R P IR PR A R IX K
10.2.2.3 M R A B IE R

5 At LARELIN R BB 8 = i R A R AR R R T P A A e R S0 DR e T RO (SR
PR ) RART B R VFRE M ZE . W THURRA , AEE % R T AN I R AT (T2 ) - Bt A
7 N AR Y b _E IR = TR AR SO 8 R AEREAT IR B . EIE PR LS AR AR, NOE R £ B S HUE LR AEUE
RERA A, HF5 08 T B BN T T SRR B A . I HZE R MR, S B i B
FEAR AR PR 0 N (R R S AR, 0T 10.2.2.10 TR .

TG TR INES — D ARAER T (K SR BRI o 224 A s 48 7 7 38 R UL 5 SROK W BRI o 390 1) 7 I DR v 3t 2 8 0
HE AU, SRR L. RN BB IR, BUE A B A KRR IR FPGA fitiiit | wrhg
SORARAE O o WP Y A AR SORE DNV R UM G BV ] - a0 P A A A B B L 4 B AR AL T
B RSN AT, TR 14 WA R OR TSR H BTG B RN LA

2x Algyt
Cout 2 7oy < AVOUT (14)

Hrf Aoyt A BRI E | fow MBI RMZE | AVOUT MR VRt s S . X TARE , B
Wi 24 E Y BA SRR VOUT AEALHYT 2.5% . IXHF AT 15 Bl /N 0N 242 w Fo i fEHAK 4t Ai 2 ESR 4N %
MR EVEE . T EERAES L ESR 2%/, T F AR LA B2, X THURR A
K FERAES  EHEHHEAS , R ESR AT R,

T MR R 15 L LA RO R A, Frt VOUT ippie(desived) & S8 VF I KAy i H
TREC: | Al SRS SO . AT | T MOkt RS0 20mV | HUBCREE I 2.2A, EiX e
I W BN A E A 28uF .

Cout 2 el
8X fsw X VOUTripple(desired)

(15)

fefa , AT REE 16 T SEART IS il 2 Y PR R ST BRI | MUK A R ) ESR AN EETEH . T E H 20
ESR {5 9m Q BLHEAK.

VOUTyipple(desired)

ESR < AT, (16)

PRIEA R L R B A BB 7 2 R BRI R PN YN BV i A A SR IMELE R UL T A PR
Tho BEAL , HUA AR ROR SO L PRAEAE AL BE A L A 2 T B0 s AR Y A o e B i ) P AR AL Ak
BAE AT RE 0 11 THE S B

X TR f R BRI FE B |, 1 2 4> 330pF T530 tHHE A , JFf3HH/E 500kHZ T 4=
T4 2.45mQ & ESR. b4, IFEE T —A 22uF . 10pF. 1uF F1100nF g aas , AT s st
IXFE RIS 2] Y 693.1WF

A R RA ESR I, Al 7 RE N 17 AR ME R S AL (R e B IR S0 . FEAR BG83 4 H S0 G
HAEE 6.2mV.

Alp

VOUTripple ~ §x Fyr % Cour

+ESRX AL (17)
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10.2.2.4 S\ R 2LE R

WAZTUE I A 08 1) L AR A 55 B 6 TPSTHA012 [ A Y HEAT R AT, DASEBLE 2 (i Utk RE . BARZEORAE PVIN
FVIN Hi N A — N N BE 2008 4.7uF MRE AR | (HRE &AM RN A B A R
BN S AR IR KA | RN AR |, RO ROE B R R W AIUE B R R E TR I AR
I 18 th T BV B RN T S BRI AT A R L AR A o AR R S A B e UK T T 5 A5 18 AT
BRI A RS . X T A B, TR loinms A 2.7A.

Vour % (VIN(min) - VOUT) (18)

IciNrms = TouT X \/ VIN(min)

GRIE , T BT R 7 R 19 I FR T T KN OB MU AVINgesirea K H B IMRIA LS. TEA Lo
T 20mV [\ HUE SO R, ITTR43 T 150uF Ko/ A%

IoyTt % 0.25

Ciy =
IN' = "RVINgesired X Fsw

(19)

HiGEE , 72N 19 AHE ESR XM ASUE BRI . Fit , FIH TH KBS BAEmE , ik 5 4
100pF 4HHI A RS S 2 > 22uF. 2 4> 10pF. 2 A 4.7uF F1 1 A 0.1pF P& A4 BOAE ], AT SEPl 573.5uF f
PSEITPANGER

10.2.2.5 G A R[EE

BRI Ces YE L HUIYIANf Y i I8 BURR ARG FEE RO 1] o A SR ARG B2 M R IR %, IR .
Rl th AR (HURBE IS et s R SRS DL R antt ), IR & L A 2 X 7R ZAR K B B i 4 RE DR RS
FL A A 7S L A L R T VLA AR TS R TR K AL T BE & TPSTHA0 X A B HRFR1E , A ALY R
M, BB PR R PR R ) 4 R AT DU S I e e, R DM T AR 7 TR BE B
HE-

VFZ MUK B A R A8 A BEUS BN )8 5.8ms |, 1IX 213 3] Cgs AR AN 22nF .
10.2.2.6 £F VIN #%5€ & ( FIACE UVLO )

LIS B FT AR BTN RS, AT VIN AT GND 2 8] f 258 FE BE 23 s #% 5Kk JA F TPS7H4012, skBr b, IX 3
THETT UVLO IMEM . B%6 , i4% 10V EART R I @ L (VIN(ising))- $% TR, 154 54.2k Q 1) Ren_top fF
JAE DL 9 i e L D) 33 AT 2 FASUAGET ) 55 SR < A o KB s A T R A R 2 s R H B DL 2 AT B Ak i 2 e R R
BB A RS . SRS R 4 75 Ren_sot N 3.52kQ .

T RE S MR AT IR D RE | BRIl U 77 2 5 TH S AL kW i R . #4 B0H VINfaing 79 8.36V. IXEIR
%, —HRIESE LTS 10V BLE (VIN(ising) JEITIRTITR | e 4kE8IT %, HETHEERT 8.36V.

10.2.2.7 Hir i R R U5 R FEL AR 3

HLFH 7> 248 4% Reg top M1 Reg gor M T RE ML, fEARKIH , & Rrop T 10kQ . B4, #—A
500 HIPHY 5 Reg top FREBCLAURIIMEA% MR . AEH 10.05k Q A7 #2301 I41A1E |, Reorrom MITTHE 4 RN
2.233k Q. EFF T IR AR 0.1% HLFH 2.23k Q.

10.2.2.8 Wi B EREE

FEH e R ERE Y, FEBEL T IRER

o HAHFMER N Veer /&2 EERZEVR . XS 3 v B R AR ZE O 28 m AL S R 25 . AN 6 B 1 i
/MBS 0.594V |, F KME N 0.604V , 87y 0.6V , I - 1.00% Al +0.67%. MR IR Z SO R AE
5% K 0.599V Fftilr , WS H RS E A £0.83%

* Vger A RAETF AR & RS & 7-26 o] T A &5 IR ( iy ) AOroeism. SR, &
I LA L, A 6A TGN , R —AMRZE (#0NE/NIRZE ), TR B 5 A A 6
EE AT
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© WEBIH Reg_top M Reg_por HFHAF AT A A 2 SR MAMNERZE . B TRERLEREAHK , KA TR
TE K17 7éﬁjj:]:737$n Eﬁﬁ/ﬁj‘aﬂﬂ X RTER 0.1% FE Rrs_ToP FH Rrs_BoT A , &R ZE N R(error) =
sqrt(0.1%2 + 0.1%2) = +0.14%.

JrREa 20 AT R RS ) R SR 22

SysteMerror) = VREF(error) + RFB(error) (20)

ARG IRE AN SysteMgron = - 1.00% - 0.14% = - 1.14% , IERGRZ I H AN Systemeror =
0.67% + 0.14% = 0.81%. Kt , THEAHKWERGREN -1.14%/+0.81. WRLLE RGiRZE NF L, WA
+0.975%. ‘EA135H 2 1.5% K5 H Az

FAE, WAL B 5 d . C s nT H T8 Bt A7 sbit 5. S FX AR, Boe 5 MR EZHEME |, &
R RN, RIERI N

10.2.2.9 RIRA TR

IR AT DAY AN TR B0 P S AN [ RO AR R A, (EL I O S DS AR 3 o LR SO Y P T o DL R RS R
R 21 PR.

_di _ Al vour
SCsuggested —dt ~ Atgprp L (21)

AR, @#UEN 1.5A/ ns. ffHHFE 8 iHH A Ree EBUE N 634k Q. At |, 78 ks N R F |
FRAT e e 4 L U E 2 R R |, DASRAS B4R B DA R AN (] e 2 13 FH 4 . IJH: f§iF] 200k Q@ fH 1]
53] 3.2A/ s,

10.2.2.10 Mo E R

T 9.3.9 HA 4 T TPSTHA012 HUFE IR ER . JH THMEILEH R TCARERFE I PR . IEF 3 Hoph ] T M2 B
UG A2 il 3 T A P 45 P M 5738 FH 5 9%

Power Stage SW Lour . VOUT
8mps
Resr
gRFBJOP Rioan

Cour

~ 1 VSNS+

L
]_‘ 8meA
+ p— -
EAro, EAco Res_sor

VRer ]
I:H VSNS-

B 10-2. RAfILIRBRHT 1 BUAME

1. BAE I R AE XU foo(desired)e 2k RIF VIR |, KA OB B B NI SRR K +7 o XIS
PR Eﬁ%ﬁ’]ﬂﬁ*ﬂﬁfhﬁ%ﬁﬁ?ﬂ%ﬁ& RANSFEARAAAREE . XTIt Ji&%ﬁ#ﬁ’baiﬁiﬁﬁh
33kHz.

2. fEH R 22 e AMERZE ORI 7R I

21 X fco(desired) X COUT

A =
VM Tmps

(22)
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ﬁ\:qj gmps %Fﬁﬁ%%ﬁﬁa{ﬁﬁ@%%é&%%&o Xﬂ‘ﬂ:zk‘&i;[‘ 5 fCO(desired) = 33kHZ\ COUT = 6931 M F\ gmps =

11.2S , WT3543 12.8VIV i) Ayw 14 -
3. ATLURYE L 23 #iE Reomp :

AyM _ vouT
R = X —— 2
COMP = gruga ™ VREF (23)

Hb | gmep BIREBCRHRIES (MAUE N 1650 1S ) |, 1T Veer /bR E ( AUE N 0.6V ) o THEHIH
fHN 4277k Q |, FFEFEMHT AR HERIE 42.7kQ .
4. iJr%:IjJ%é&aé@mﬁ ( MHETREA 24 #E )

Toyt
fP,PS = ZwxCoyr X VOUT (24)

A, TR K LSSy 0.42kHz.
5. IHidik#¥ Ccomp , fEEFMAME —MIM2ZT A (RIETTFE 25 #fsE ) -

_ 1
CcomP = 2wxFp ps X Reomp (25)

AT, HEEK) Coomp N 8.93nF |, Tk T Mt brvi L2 1E 8.2nF .
6. MIEHFEN 24 HE K H HAESSLR ESR 4

_ 1
f1,ESR = Zr X ESR % Cout (26)

AT, HEAH K ESR E AN 93.73kHz.
7. Cup F TR A Cour HIZE AR B HBH (ESR) FIZ . "B al LUEH 72l 27 1A

_ 1
HE = Rcomp X 2m X f7,ESR (27)

ERE, R ESR F i TIFRPURM —F , ML R F |, MR 27 i ESR i, fEAKR
it HHEHE Cup A 39.77pF | JFik % T M brifE 75 22pF .
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VIN = PVIN = 12V
VOUT = 3.3V
IOUT = 6A

FF A% = 500kHz

Graph Placeholder
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Graph Placeholder

EXF = 22kHz | AL = 81° , Y ai#/Z = 23dB
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Cin VIN VSNS+ Reo.tor
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B PWRGD comPpP
AVDD
LDOCAP RSC
RT REFCAP
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——Cur
SYNC1 PGND |—
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——Cuioo
GND |—
:: CREF
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. -VOUT

Bl 10-5. S M /o i 8 A T A A SR 2 1
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o HAR IR SO o SR B TR /T P B e 3% S A FUB IR R Tk L . SRR RS A L |, XA RE S S
FUEEBERE T M. A, XERE 5 B R L IR KT TPS7TH4012 i KME 6A , LK
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. 10-5 H1 1) Cio &K 2 TE R I e ¥y Pl FH AR MERT N RS 48 . Cin X T R N A4 |, W7Efa
R PN e M R ¥

o HRSMEZEE NG (0 EN ) ANER 2R REUEME 7V, Bl S s R EN IKEhE 5V,

I B AR R/ TR e s i B o - 5V Sy, st EN N 10V (R ( AEXF284F GND 518 ), Kt
SR AEE . HIEEE AR S DR X RSN . B0, A S S, DU T -VOUT
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10.4.2 /Gt

GND 1
GND[ 2
ENL_ 3
RT[ 4
VINL_ 5
LDOCAP [ §|
NC2[ 7
SYNC1[___ §]
NC2[ 9
NC1[ 10|

C\ close to
device

44 REFCAP
43 |COMP

41 NC1

PVIN 11
PVIN[____12

40 ISS_TR
39  JRSC
38 INC1
37 INC2
36 JPWRGD
35 NC1

Thermal Pad
(Bottom Side)
45

Cour

Keep trace

away from

switching
node

& 10-6. fithAn Ha~
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PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

PIN 11D
AREA

14.1 —
13.9 —
NOTE 3 —

—
22 —

TN

\
S~
SEE DETAIL AJ

’
—]

23 T 0.27
44X
IJH o3 4 o7
F———— N
7

42083 |
“y

ey
y

13.335

e—_=

[ [008®@ [c]A[8]

354
2.96
22 — =23
—_  m— |
—_  m— |
| — | P  m— |
— = EXPOSED
—_  m— |
— / THERMAL PAD
—_  m— |
—_  m— |
— '/ =
924  — -
8.66 — 45 —1 0.25
= = GAGE PLANE 1.2 MAX
— — { it i l
—_  m— | *
=" ﬁ—:—i -8 T 050
— = L 2X (0.33)
— = NOTE 4 DETAIL A
1= 44 TYPICAL
2X (0.9)
NOTE 4
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NOTES:

-

per ASME Y14.5M.
This drawing is subject to change without notice.

exceed 0.15 mm per side.
Features may differ or may not be present.

> N

PowerPAD is a trademark of Texas Instruments.

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

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT
PowerPAD ™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

44X (1.45)

SOLDER MASK:
OPENING \

*“‘* 0.05 MAX

NON SOLDER MASK

SOLDER MASK
DEFINED PAD

/SEE DETAILS
|

44

(14)
NOTE 8

-

=

A)TYP

OAARARARARAE

I
‘©
)
S

)

N
w

i

‘ TYP

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK
OPENING‘\

A

METAL UNDER

METAL SOLDER MASK

)

0.05 MIN
AROUND AROUND
SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS

NOT TO SCALE

4230991/A  06/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/slma004).

8. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
PowerPAD ™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

— (3.54) —=
BASED ON
0.125 THICK

44X (1.45) STENCIL

1

s
U

oA

44X (0.4)

42X (0.635) j

SYMM
¢—

0800050908

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

X

(7.5)

SOLDER PASTE EXAMPLE
PAD 45:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:6X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.96 X 10.33
0.125 3.54 X 9.24 (SHOWN)
0.15 3.23X8.44
0.175 2.99 X 7.81

4230991/A 06/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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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 ©)
@ ©)
PTPS7H4012MDDWSEP Active  Preproduction HTSSOP (DDW) | 44 250 | SMALL T&R - Call TI Call Tl -55to 125
PTPS7H4013MDDWSEP Active  Preproduction HTSSOP (DDW) | 44 250 | SMALL T&R - Call TI Call Tl -55t0 125

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

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

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

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TPS7H4012-SEP/part-details/PTPS7H4012MDDWSEP
https://www.ti.com/product/TPS7H4013-SEP/part-details/PTPS7H4013MDDWSEP
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

GENERIC PACKAGE VIEW
DDW 44 PowerPAD TSSOP - 1.2 mm max height

6.1 x 14, 0.635 mm pitch PLASTIC SMALL OUTLINE

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

4224876/A

INSTRUMENTS
www.ti.com



ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 器件比较表
	5 器件选项表
	6 引脚配置和功能
	7 规格
	7.1 绝对最大额定值
	7.2 ESD 等级
	7.3 建议运行条件
	7.4 热性能信息
	7.5 电气特性
	7.6 质量合格检验
	7.7 典型特性

	8 参数测量信息
	9 详细说明
	9.1 概述
	9.2 功能方框图
	9.3 特性说明
	9.3.1 VIN 和功率 VIN 引脚（VIN 和 PVIN）
	9.3.2 电压基准
	9.3.3 电压检测和设置 VOUT
	9.3.3.1 最小输出电压
	9.3.3.2 最大输出电压

	9.3.4 启用
	9.3.5 电源正常 (PWRGD)
	9.3.6 可调开关频率和同步
	9.3.6.1 内部时钟模式
	9.3.6.2 外部时钟模式

	9.3.7 导通行为
	9.3.7.1 软启动 (SS_TR)
	9.3.7.2 安全启动至预偏置输出电压
	9.3.7.3 跟踪和时序控制

	9.3.8 保护模式
	9.3.8.1 过流保护
	9.3.8.1.1 高侧 1 过流保护 (HS1)
	9.3.8.1.2 高侧 2 过流保护 (HS2)
	9.3.8.1.3 COMP 关断
	9.3.8.1.4 低侧过流灌电流保护

	9.3.8.2 输出过压保护 (OVP)
	9.3.8.3 热关断

	9.3.9 误差放大器和环路响应
	9.3.9.1 误差放大器
	9.3.9.2 功率级跨导
	9.3.9.3 斜率补偿
	9.3.9.4 频率补偿


	9.4 器件功能模式

	10 应用和实施
	10.1 应用信息
	10.2 典型应用
	10.2.1 设计要求
	10.2.2 详细设计过程
	10.2.2.1 运行频率
	10.2.2.2 输出电感器选型
	10.2.2.3 输出电容器选型
	10.2.2.4 输入电容器选型
	10.2.2.5 软启动电容器选型
	10.2.2.6 上升 VIN 设定点（可配置 UVLO）
	10.2.2.7 输出电压反馈电阻器选择
	10.2.2.8 输出电压精度
	10.2.2.9 斜率补偿要求
	10.2.2.10 补偿元件选择
	10.2.2.11 肖特基二极管

	10.2.3 应用曲线
	10.2.4 反相降压/升压转换器

	10.3 电源相关建议
	10.4 布局
	10.4.1 布局指南
	10.4.2 布局示例


	11 器件和文档支持
	11.1 文档支持
	11.1.1 第三方产品免责声明
	11.1.2 相关文档

	11.2 接收文档更新通知
	11.3 支持资源
	11.4 商标
	11.5 静电放电警告
	11.6 术语表

	12 修订历史记录
	13 机械、封装和可订购信息
	13.1 机械数据




