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BB S A = Z 0 5% TAWBHEEG |

TPS7H5020- | TID vy 100krad(Si) RLAT , &t DSEE ( %/ LET | QMLP-RHA 24 51 5962R2420101PYE 100%
SP = 75MeV-cm2/mg ) HTSSOP PWP

TPS7H5020- | TID ¥y 50krad(Si) RLAT , J& DSEE ( 7 LET | iR | 24 311 | TPSTH5020MPWPTS 100%
SEP = 43MeV-cm?/mg ) Kl HTSSOP PWP EP

TPS7H5021- | TID %y 100krad(Si) RLAT , J& DSEE ( ## LET| QMLP-RHA 24 3] | 5962R2420102PYE®) 50%
sP = 75MeV-cm2/mg ) HTSSOP PWP

TPS7H5021- | TID % 50krad(Si) RLAT , J DSEE ( #i:# LET | gk | 24 31 | TPSTH5021MPWPTS 500
SEP = 43MeV-cm?/mg ) I HTSSOP PWP EP®) b

(1) AXRBHEROILMEE , BEE “SHER7 .
(2) FEmPUEAG.
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1

T PWM 2 A% i BRI I R4 1) s AR ik . CS_ILIM BRI\
RS 1V, £k PWM #ZEfl3H1d i . CS_ILIM AR £
RIS 150mV KIS & (5 PWM LLE 4\ i) COMP/
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OUTH
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WHH . P H ) OUTH A A A M A 2 150 ) i L 5% A 3 S i
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AR AEERMA . PVIN UL 4.5V 2 14V, FRALE DI Gk
IR RS T PVIN LRI B . %51 BIATEREE] VIN, B
SR HIEHR . IETTIERR] VLDO |, NI S IR E IR SR AL 4.5V
£ 5.5V AR MR 3RS s

VLDO

10

W S E RO AT Re i th . ADERRI PVIN , BLISS 5 GaN g it
JEBRED &R . BERS A F B A R 2315 4.5V 2 5.5V Y N AT 4
2, Hefu& M VLDO #| VLDO_FB [ HLBH AR UL K M VLDO_FB |
AGND I &% o AR RO LRI 834 REIEH 81T FRE A
> uF FAMR LA AR ISR E] AGND.

OUTH_REF

1

OUTH BRzh 2% il #%. OUTH_REF L d EARFRME E PVIN L iy
JEAIE 6V. 24 PVIN (iR )y 6V 8 @i , £ OUTH_REF Fil PVIN
Z IR —> 220nF (RS . XA AR mBEsTERE | IR AT LR
TR AR ST SRR K kL T RS (SET). X TET 6V (19 PVIN BE
T OUTH_REF %4 3 E[l B8 % 4% 2211 PGND
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fEhE. 45 EN SIBEREBIAT 0.6V [0FIE | MV AT % 50 50 s e
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AGND
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SYNC
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VLDO , thrf Ll —4~ 10k Q HPH2}1%E#H:E] GND.
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1.2V NEIFEAER . T 2EK 470nF M A $EHE S AGND. ¥
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BRB . FEAERNZ ] B0 7 4 U P9 A R e HE BT ] )
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6 Hli%
6.1 Zaxt i RAiEE
ETARR TG PG (BRIES A3 ) O
BME BoclE|  E
VIN -0.3 16 v
PVIN 0.3 16 v
SYNC 0.3 75 v
EN 0.3 75 v
RT -0.3 36 v
VSENSE -0.3 36 v
Ss -0.3 33 v
RSC -0.3 36 v
comp® -0.3 6.0 v
0.3 VLDO+0.3
CS_ILIM 0.3 75 v
OUTH® 03 10 Vv
-0.3 PVIN+0.3
ouTL -0.3 16 v
OUTH_REF -0.3 10 v
Lbo?) -0.3 75 v
0.3 VIN+0.3
VLDO_FB 0.3 1.9 v
REFCAP®) 03 19 Vv
0.3 VLDO+0.3
TS -55 150 °C
A7 5 -65 150 °C

(1) 78 ZO0PRATE 1 V6 FHSNE (7P A B AR AR . A0 AR ] IR B O K A T SAE 209 T A DASMIOAE ST
SO AR AE R RSB IEREAT. WNSBU B ORE BT RAATE B RN B | B AF AT RE R 2252 R IEREAT | T REIE IS A0
AT, DHREAIE R B

(2) 5B ELRT RO TR NI A PR A& P o IR

6.2 ESD &%
Uiz i: ¥4
IMTR T (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 #7vf , it 31 | 1000
V(esp) & — — — \Y
FHL BRI (CDM) |, 44 ANSI/ESDA/JEDEC JS-002 #rifk , it 5l @) +250

(1)  JEDEC ck4 JEP155 5 : 500V HBM i st 7Ekzvte ESD # bl fe F e 4k,
(2) JEDEC Ck4 JEP157 #51H : 250V CDM i ity /bRt ESD 5 MR F 2242k 7.
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6.3 BUUEIT M
FETARRFETEH N ( BRAESA ] )
B/ME FRARAE BRE|  HBfr
VIN 4.5 14 \Y
PVIN 4.5 14 \Y
SYNC 0 7 \Y
EN 0 7 \Y
COMP( 0 23 \Y
VSENSE 0 0.6 1 \Y
VLDO_FB 0 1.2 1.3 \Y
SS 0 1.5 \Y
CS_ILIM 0 1.5 \Y
OUTH. OUTL 0 14 \Y
i\ R R (VIN) 0.03| V/us
WA HERE R (PVIN) 0.03 Vlius
TAESSR -55 125 °C
(1) AREZWMER , ESW AREIA PWM ALk
6.4 A EREE R
TP7H502x
#dir() HTSSOP b: Vv
24 5|
Roua 4 BB E 26.6 °C/W
R0 yc(bot) e AL (JEHR ) FAH 0.9 °C/W
Rous 45 25 HLBR AR RH 7.7 °C/W
R yc(top) LEE AT (TR ) A 18.0 °C/W
byt S TARHE S 0.2 °C/W
LN 452 R IE S 4 7.7 °C/W
(1) AXRHHMIRFRMEZEL |, S-SR IC SRR A R .
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6.5 FLS e
Ta= -55°C £ 125°C, PVIN=VIN =45V £ 14 , VLDO =5V , OUT Lt 6% ( BrAEBH W )
BH WAK A TAO | RME AT BokE| efr
B YR E P B
N . T ﬁ Y PVIN fSW= 100kHz 1. 2. 3 6.8 1"
IDD AR BB LI 93”\‘%) L E mA
- fSW= 500kHz 1. 2. 3 8.5 17
IDD T Fh 3 A SL\J/ITN%ﬁﬁ »PVIN ¢ = TMHzZ 1. 2.3 103 25| mA
Croap = 1,000pF fsw = 100kHz 1, 2. 3 8.5 12
IDD AR YR LR (XFouT) , mA
PVIN = VIN fsw = 500kHz 1. 2. 3 14.5 22
CLOAD = 1,000pF
IDD TAR PRI (FF0ouT) , fow = 1MHz 1. 2. 3 225 28| mA
PVIN = VIN
CiLoap = 1,000pF fow = 100kHz 1. 2.3 7 10
S Eh 97 (%fF OUT) , VIN Z
IDD T AR H R =12V PVIN = fow = 500kHz 1.2, 3 10 13| mA
VLDO = 5V fow = TMHz 1. 2. 3 13.5 20
Istart Ja Bl R VIN = 3.5V 1. 2.3 3.8 5| mA
Ipp(dis) ML EN =0V 1. 2.3 mA
5V < VIN <
14V , RVT =
ko RvB= |23 436 449 462
3.74kQ
55V < VIN <
VLDO P 0 R A o P Cvipo = 1WF 14V, RVT = 1. 2.3 484 499 514| V
T Z o s 7 A VLDO M 10kQ , RVB = N 2. . . .
3.24kQ
6V < VIN <
14V , RVT =
ko RvB= |23 531 548 565
2.87kQ
VLDO_DO | pys2k it e % L lvpo = 25mA , Cypo = 1uF 1.2.3 0.4 \
AR NP 25()
VLDO = VLDO [f) :
I_VLDO K VLDO it HLif 96% ( LN ) , |VIN=VLDO+ |, , 4 55(4) mA
Cvipo = 1pF v T
VIN = 7V 1,2, 3 904
fERERIR B8
VENR fififie _F T EE 1. 2. 3 057 063 0.66 \Y;
VENF e T B I 1. 2.3 048 052 0.55 \%
EN =1V 1. 2.3 1 100| nA
len i BE N\ I FELIR VIN = 14V
EN =7V 1. 2. 3 30 700| nA
PVINuvior |PVIN UVLO k7t 1. 2.3 365 376 395 V
PVINuvior  |PVIN UVLO T[4 1.2, 3 345 356 375 V
VINgvior  |VINUVLO F7F 1. 2. 3 385 396 415 V
VINgvior  |VINUVLO F& 1. 2. 3 365 376 395 V
VLDOyyior |VLDO UVLO FJ} 1. 2. 3 365 377 395 V
VLDOyyior |VLDO UVLO F& 1. 2. 3 345 359 375 V
B3
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6.5 S (42)

Ta= -55°C £ 125°C, PVIN =VIN =45V £ 14 , VLDO =5V, OUT LI H# ( BB E Y )

S R A F4m BAME WAEUE BRE| BAr
Iss EEE $S =03V 1.2.3 20 28 34| A
REBRER
EAgm 1%%ﬁkj(%§ﬁ%ﬁeﬁ - 10}JA < ICOMP < 1OHA , V(COMP) =1V [1. 2. 3 1100 1750 2700 UA/V
EAoc HH Vsense = 0.6V 13000 VIV
EAisre REETCR S H IR Vicomp) = 1V, 100mV 4 A 3L 5% 1. 2.3 95 210| pA
EAisnk WRZE TR A E R Vicompy = 1V, 100mV fi AL 3K 1. 2.3 95 210 pA
EAr 5% 22 RO 2 i HE L BE 8 MQ
EAos R 2 R AR SN S 1 Ha 1. 2.3 -5 6] mv
EAp RZETBOR AN M B LA 1. 2.3 25| nA
EAgw i 1. 2. 3 7.5 MHz
R 2%
VIN < 5V 1. 2. 3 0.8
VLDO =4.5V
VIN = 5V 1. 2. 3 0.8
SYNCL  |SYNCHiAIEHT v
VIN < 6V 1. 2. 3 0.8
VLDO = 5.5V
VIN = 6V 1. 2. 3 0.8
VIN < 5V 1. 2. 3 3.5
VLDO =4.5V
N VIN = 5V 1. 2. 3 3.5
SYNCy  |SYNC #iA@iiiF v
VIN < 6V 1. 2. 3 3.5
VLDO = 5.5V
VIN = 6V 1. 2. 3 3.5
fsyne SYNC i ANt 4. 5.6 100 1000| kHz
SYNC fii A\ 525t - . o o
Dsync (TPS7H5020) AR A 1) o5 2 L 4. 5.6 40% 60%
SYNC HiA i 7 - e - o o
Dsync te (TPS7H5021) ©) ANERI BN 5 2= B, f = 200kHz 4. 5.6 48% 52%
- " - AP o5 5
SYNC %\ i % ANER A B 1) o A L
Dsync 5 ‘|, 100kHz <f |4. 5. 6 49% 51%
Lt (TPS7H5021) © 100kHz <f < 200kHz | _ 200kHz
B ESF Ao 28] P s Bsk A Fr A 00 s oy
DTt I?EﬂfﬁBHTLEPEUWuBBT»*E’m«JJJHT RT L 2e3 9. 10. 11 2 5| (1/fsy) S
DTexr Ejh"ﬂﬁ%ﬁﬂ%ﬁﬁﬁ%%ﬁﬂﬂﬁ RT L4 9. 10. 11 5 5| (1) s
RT =1.18MQ 4. 5. 6 80 95 110
fsw RT g2 AR RT = 560kQ 4. 5.6 175 195 220| kHz
RT = 210kQ 4. 5.6 450 500 550
fsw RT ZREHIITRAER RT = 100kQ 4. 5.6 925 1000 1100| kHz
EYE-
Ta=25°C 1 0.597 0.600 0.603
- ) 1£ COMP il & , — _Ero
VREF P 8 B S COMP = VSENSE Ta 55°C 0.594 0.598 0.602 Y
Ta=125°C 0.597 0.601 0.604
REFCAP REFCAP HJE CRrercap = 470nF 1. 2. 3 1.208 1.223 1.235 \Y
YA
CCSR COMP 5 CS_ILIM HufE RSC = Ffit% 1. 2.3 1.94 20 2.06
Ves_iLm FRAL PR () BIME 1. 2. 3 0.96 1.0 1.04 Vv
Copyright © 2025 Texas Instruments Incorporated PR

Product Folder Links: TPS7H5020-SEP TPS7H5020-SP TPS7H5021-SEP TPS7H5021-SP
English Data Sheet: SLVSHI9



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSSS3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSS3A&partnum=TPS7H5020-SEP
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP
ZHCSSS3A - MARCH 2025 - REVISED SEPTEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.5 B (42)
Ta= -55°C £ 125°C , PVIN=VIN =45V £ 14 , VLDO =5V , OUT L% ( BRIERHUH )
ZH WA KA FAM BME MEUE BORME| B
‘CS_ILIM % OUT &R CS_ILIM = 1V & OUT T4/ 90% 9. 10. 11 65 115 ns
R
fsw = 100kHz , RSC = 1.18MQ 0.029
SC REEAME fsw = 200kHz , RSC = 562kQ 0.072 Vius
fsw = 500kHz , RSC = 100kQ 0.306
SC REFAMEE fsw = 1,000kHz , RSC = 49.9kQ 0.605 Vius
R
Tsp LS LTETIN 185 °C
Tsp_Hys O TIR fi 15 °C
MR I
VoL G HLUE loL = 50mA 1. 2.3 0.08 0.15 \Y;
PVIN - Vou | s Fe lons = 50mA 1. 2.3 013 025 V
VIN = PVIN =
‘ CLoap = 1,000pF , 4.5V 9. 10. 11 7 14
tr_out OUT _LFtHsfa] 10% 2% 90% ns
VIN =PVIN =5V |9, 10. 11 7 14
Cone = 1.000pF Yg{'f PYIN="19. 10. 11 95 18
N LOAD — I ’
tr_out OUT _LFhH (i) 10% % 90% VIN = PVIN = ns
9. 10. 11 115 20
14V
%3%110,300% ’ 9. 10. 11 85 16
0 0 =
R ouT OUT L FtHst ) VIN _12V . ns
. CLonp = 220pF |, PVIN = VLDO o 11 it -
10% % 90% M :
VIN = PVIN =
‘ CiLoap = 1000pF , 4.5V 9. 10. 1 6.5 14
GCAS .
tr_our OUT T[] 90% % 10% ns
VIN=PVIN =5V |9, 10. 11 6.5 14
Cione = 1.000pF Yg{'f PVIN="19. 10. 11 95 18
SR Loap = 1, ,
tr_our OUT T[] 90% % 10% VIN = PVIN = y ” ns
14V 9. 10. 11
= 1000pF
g&f}‘% 102?0” ‘ 9. 10. 11 65 14
0 0 =
tr out OUT I [ H ] VIN =12V, ns
} Clonp=220pF ,  |PVINZVLRO g ) -, 35 10
90% % 10% M '
PVIN = 4.5V 1. 2.3 0.55
lon VA R LR A
PVIN = 5V 1. 2.3 0.7
| - PVIN = 12V 1. 2.3 1.2 A
Il DAZER)
on BRI PVIN = 14V 1.2.3 12
VLDO =45V |1, 2. 3 0.55
VIN = 12V, PVIN =
42 A o Ey 925 , -
lon WA 7 L7 VLDO VLDO = 5V 1. 2.3 0.7 A
VLDO =55V |1, 2. 3 0.85
PVIN = 4.5V 1. 2.3 0.7
lov WA A
PVIN = 5V 1, 2.3 0.8
PVIN = 12V 1. 2.3 1.3
loL VS FEE R A
PVIN = 14V 1, 2.3 1.3

10 ZEXXriRi
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6.5 SR (42)

Ta= -55°C £ 125°C , PVIN=VIN =45V £ 14 , VLDO =5V , OUT L% ( BRIERHUH )
S8 WRKMH FAM BME WEUE BKME| Bfr
VLDO = 4.5V 1. 2. 3 1.05
lou W {1 38 PO leNngv PVIN="1V Do = 5v 1. 2.3 1.3 A
VLDO = 5.5V 1. 2.3 1.55
Ron e B 100mA i OUT 1. 2. 3 2.6 47 Q
RoL e iAEN ) 100mA A OUT 1. 2.3 1.6 2.8 Q
I JEECUAF | 1mA b [PVIN =0V 1. 2. 3 0.7 1
VucLamp # b OUT 4% SIS OUT  [ov<PvIN<5Y 1. 2. 3 5 5 \Y
PWM #il 525 Lt
TiLes HT VS 4 B ] 5V < VIN < 14V, 10% Hy OUT LKA g 4 44 30 80| ns
kAR
ton_min i S o) 9. 10. 11 135  165| ns
toftmin g‘i)%é?%%ﬁﬂﬂ‘l‘ﬂ (TPS7H5020) 9. 10. 11 55 20l s
Dmax K 2 (TPSTH5021) © 9. 10. 11 42%  46%  50%
(1) TFHEHT QML #F. BRTHEL , iHSH 77 6.6,
(2) f£ COMP 3| bl & , DAL & wiériwz%wﬁ%
(3) EHXREZHMEE , 7‘5@ BRG] R T E] o

(4) =DIEPHE ”E”E‘J?ﬁﬂiﬁ%ﬁ? , VLDO HEfS S RFIX—HiiiL -

17, HECH VLDO [ 4N e FE R 7E I T UL

(5)  TPS7H5021 s 4bT 7 i TR ATH B i 24 -

P ESREITE (S5 .

SRT , 445 HIHS7E PVIN 82 VLDO MBI Fig4rhf , N T RIER]

I,
RIE ey

6.6 B &A%
MIL-STD-883 , 7574 5005 - 41 A
T4 B R (°C)
1 F S DUt 25
2 S A 125
3 A I -55
4 AR 25
5 AR 125
6 AR -55
7 Thae K 25
8A Thee iR 125
8B ThEe iR -85
9 FEIA 25
10 FEIR 125
1" PASINES -55
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6.7 AR

Fs B RER R TE PVIN = VIN (4.5V & 14V ) . 500kHz JF 8% H Ta = - 55°C. 25°C Fl 125°C &AM FAER | BrakE
FHEV,

45 5
4.495 4.995
> >
o 449 o 499
g g
S 4.485 L 4.985
2 ; 2 ;
S 448 — -55°C S 498 — -55°C
o) — 25°C o — 25°C
o) — 125°C o) — 125°C
Q 4475 g 4975
> >
4.47 4.97
4.465 4.965
5 6 7 9 10 11 12 13 14 5 6 7 8 9 0 11 12 13 14
VIN (V) VIN (V)
Ryt = 10kQ , Ryg = 3.74k Q Ryt = 10kQ , Ryg = 3.24k Q
Bl 6-1. mE R ESRR L B ESWABERKRA E 6-2. AR AR BEESMABERNKXER
5.49 3.958
5.485 < 3.956 PN
2 9 7
= 5.48 S / \
S5 % 3.954 \\
S 5475 — -55°C =
>
5 — 25°C 2 3952 /
é; 5.47 — 125°C 2
o) N,
o) 3.95
9 5465 %‘ \
s z \
5.46 > 3948
5.455 3.946
6 7 8 9 10 11 12 13 14 55 40 -25 10 5 20 35 50 65 80 95 110 125
VIN (V) Temperature (°C)
Ryr = 10kQ , Ryg = 2.87kQ & 6-4. VIN UVLO 7RISR BEIREIR &
Kl 6-3. W& R ESA L EESWABERRRA
3.752 3.764
S 3.751 /N S / /\\
5 N 5 3.762 L/ \
2 / N 2 /
g 375 / N o / \
£ £ 376 7
= / N =
£ 3749 g /
5 i / N\
3.758 |
o Q N
Q 3748 =
3 > \
z < 3.756
S 3747 > \
3.746 3.754
55 -40 -25 10 5 20 35 50 65 80 95 110 125 55 -40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
K 6-5. VIN UVLO T RERIE SR E KR &l 6-6. PVIN UVLO tFRE SR ERIEKIRFR
12 R 15 Copyright © 2025 Texas Instruments Incorporated
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6.7 SRR (52)

PR B RER R TE PVIN = VIN (4.5V & 14V ) . 500kHz JF 8% H Ta = - 55°C. 25°C Fl 125°C &AM FAER | Bk
FAE V.
3.564 0.632
/
/
> N . sp—————T
3 3.562 / ™ 2
F ' / ™ 3 0.628
— = .
ey
£ 356 / 0626 f—t—""
I / £ — -55°C
é 2 — 25°C
s o 0624 — 125°C
- 3.558 g
z c
z Y0622
3.556 0.62
55 40 -25 -10 5 20 35 50 65 80 95 110 125 45 46 47 48 4.9 5
Temperature (°C) VIN (V)
K 6-8. fffE A BIE SN BER MR R
0.634 0.5275
0.632 0.525
S S
§ 0.63 E 0.5225
7] [
[0} [0}
£ 0628 E 0852
2 — -55°C 2
% 0.626 — o5C £ 05175 — 55C
® 125°C L — 25°C
[ — [0} °
S 0.624 s 0515 — 125°C
2 2
w L
0.622 0.5125
0.62 0.51
5 6 7 9 10 11 12 13 14 45 46 47 48 4.9 5
VIN (V) VIN (V)
VIN =5V & 14V VIN =45V % 5V
B 6-9. g LA BE SN R R PR R & 6-10. R T FRRE SN BEMMXR
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6.7 SRR (52)

PR B RER R TE PVIN = VIN (4.5V & 14V ) . 500kHz JF 8% H Ta = - 55°C. 25°C Fl 125°C &AM FAER | Bk

BEU .
0.5275 = 975
I
=3
0.525 > 972
3 05225 & 9.9 e
G fr
£ o052 2
2 — 55°C S —
= 0.5175 — 25°C (/3) 96.3
S — 125°C 3 — -55°C
3 0515 g o — 25°C
[ £ — 125°C
w s
o
0.51 ¥ o54
5 6 7 & 9 10 1 12 13 14 45 46 4.7 4.8 4.9 5
VIN (V) VIN (V)

VIN = 5V £ 14V

& 6-11. fERE T REBRME SN R R ISS R

VIN =45V £ 5V, RT =1.18MQ

B 6-12. FFBIR SR KRR

©
~N

96.75

96.5

©
(o>}

—_— -55°C
— 25°C
— 125°C

©
o
B
o

RT Programmed Switching Frequency (kHz)
©
o
N
[¢)]

95.5
VIN (V
VIN=5V £ 14V , RT = 1.18MQ

&l 6-13. JFREE SRR A

5 6 7 8 9 10 1" 12 13 14
)

RT Programmed Switching Frequency (kHz)

199.5
199 \‘\
T——
———
198.5 —
198 \\“\
— _55OC \
197.5 | = 25°C
—_— 125°C
197
\
\\\
—
196.5
196
4.5 4.6 4.7 4.8 4.9 5

VIN (V)

VIN=45V £ 5V, RT =
560k Q@

Bl 6-14. JFRER SRR IR R

14 EXXFIRE
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6.7 JAUIRFE (42)
PR B RER R TE PVIN = VIN (4.5V & 14V ) . 500kHz JF 8% H Ta = - 55°C. 25°C Fl 125°C &AM FAER | Bk
TV

30% 30%
25% 25%
3 20% 3 20%
c c
[ [
3 3
o o
Q (4
w 15% £ 15%
2 2
o o
£ £
& 10% & 10%
5% 5%
0 0
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350 1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350
Error Amplifier Transconductance (PA/V) Error Amplifier Transconductance (HA/V)
VIN = 12V VIN =12V
& 6-47. Tp = - 55°C W RHRETHAAREE ST &l 6-48. T =25°C W HIRZHRHE T2
50% 30%
25%
40%
g 200
- b
g g
2 30% s
g 5 15%
fra o
o [=%
g- 20% g 10%
£ n
n
5%
10%
0
N W W W W W W W oW W W O W W W - v Lu v N
0 S5 3523833383 88885358353
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350 2o & O 2o & 2o 8 2 o 2
Error Amplifier Transconductance (pA/V) Voltage Reference (V)
VIN = 12V VIN =12V
Kl 6-49. Tp =125°C HTIKIIREBCRBE 070 B 6-50. Tp = - 55°C Bf g IR EEHE ) i
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6.7 MAVRHE (4%)
PR QL B R AE PVIN = VIN ( 4.5V £ 14V ) . 500kHz A% H Ta = - 55°C. 25°C 1 125°C 45t FIIE1 | Bk
A UL

35% 30%
30% 25%
2 25% 2
o
e 2 20%
Q [
;’.,- 20% ;’.’-
iy T 15%
2 15% 2
Q Q
g g 10%
N 10% n
5% 5%
0 0
~ L WL WL W W W WL W WL WL O WYL W - W W WL N ~ 1 O W W W W WL WL WL O WL YL L - W WL WL N
w N O KN D 0 O B D DD O O O ©W - O - © w N O KN D O O B OO D O O O © - O — ©
PR~ T e B P S o S S - B S B =21 S © 9 5 9 © 9 5 PR B o - B> S o B > SIS <> B o B = 1 S © © 5 9 © 9 g
© o L o w © o © o @ © o @ © o © L o © o © © o € e o @
o o o =] o o o o o o o o o (=3 o o o o o o
Voltage Reference (V) Voltage Reference (V)
VIN = 12V VIN =12V
B 6-51. Tp = 25°C R ) AR EEAE AT Bl 6-52. Tp = 125°C R K HL R AT
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7 VE4NULH
7.1 MR

TPS7TH502x f& — i 4 56 1O FRLIAURE s B s PWM 8l 4%, B8 — MR KB 4%« I8 R AE P A 12 4T B
T, WEEWAERIE IMHz B9 1F Fig4T. thishlgid M THUR G s st W o RBel, IEEGURTHE

. TPSTH5020 HIbsFREK S 2SN 100%

1M TPS7H5021 [1IFRFR e K 5 25 ELBR 128 50%

G SIERA 0.6V £ 1% KR EEEAE | W SCBLmoRs FERC s A e it o LA I 88 AR BB 2. SEREAT AT A A 3 b
FEAEREE , T i 1 BN AR (Bt IR RIED> 1 PR AN E AL . FeHdf it nTiEd SYNC 5| -5 SR it
BRERFEFID . AR B [EE VG A 100kHz 22 AMHz |, 5 P33R % 2 55 (¥4 2 90 B AH ]

PR A3 A5 VIN AT PVIN G, D il & i He AR 25 5 fh S0 i) i AN o 371 N £ L S 9 BT 40
4.5V £ 14V, WY RECOR K g . SERRIREh A T S HE FET ((MAUE Y 12V ik B ) AT GaN Zh#
SRR (SAMEN BV MR ) BCA M. K3h GaN #4#Fif , VLDO FaFk 334 th nf DL B 454828 PVIN
BE U R, ATLAE PVIN _EAE A Sl . VDO WIAE 4.5V % 5.5V 136 A BT 4 FE .

7.2 ThEETTHEIE

VIN Ej

LDO

AVDD

AVDD

Bandgap

Generator
T
REFCAP | | ——— ¢ Veor ——+
VREF
Vi NU\/LOR

EN

E] VLDO

Over
Temperature

RSC

CS_ILIM

RT

COMP/2*

Enable Detect

150mV

Slope
Compensation

Leading Edge
Blanking

Ves ium

External Clock
Detection

Oscillator

F] VLDO_FB
B _
'”-‘"— VLDOuyvior
-”_+— PVINyvior Driver
[ PVIN
Control Logic
OUTH
SYS_ON ] OUTH_REF
+
_ﬂ' PWM
AVDD
+
_ﬁ' ILIM
CLK P—' j OUTL
DCL

Only for 50%
duty cycle
version

*COMP/2 = COMP/CCSR
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Clamp

[] PGND

ﬁ] AGND
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7.3 FRMEULEA

7.3.1 A B /% (VIN) #VLDO

fEFa Iz IE |, TPSTH502x 4 A B R B AT 4.5V A1 14V 2 18], VIN F1 AGND 2 8] & /0N 0.1uF 1
B/NFH B HZR . NS5 M R B R R S P B A . AT LU I AE VING EN A1 GND 22 7] 74 322 ) H B 43 15 3% R
WA R UVLO.

W ANAE VIN _F s FVE N 30 Ra e 2 f0% N, HT4E VLDO FAERGH . VLDO %t Al £E 4.5V % 5.5V TG E N
HEAT AL . IXFE , BUAT LA I 256 VLDO ER:R] PVIN JEK5h GaN L& Sk ge it . %} VLDO #4742
B, B B2 A& PN LS © Ryt 7T VLDO #1 VLDO_FB 2 J8] , Ryg f7F VLDO_FB 1 AGND 2 [a]. wJ
USR] 720 1 SRIEBRAIEN Ryg HIBHAS

VREFCAP

Ryp = o—REFCAP____ o p 1
VB~ Vipo — VREFCcAP ~ VT 1

-

Lrp -
VREFCAP y\j 1.223V ( Jjﬂ.ﬂ{ﬁ )
VLDO 2 Wi s as i s s |, /v T 4.5V £ 5.5V 2|
* Ryt MBS T VLDO A1 VLDO_FB 22 [a] i T5 35 o BH 2% A48 ( BF 10k Q )

o\

* VLDO
Cvioo —— Ryt
VLDO_FB
Re §
AGND

A 7-1. FFXF VLDO % B BB T w2 AL B

XFFAK VLDO MAEIREh G Im AN, EUCE & L , Lok VLDO #WE N 5V. AR 23
# Ryt M1 Ryg. VLDO fa/kas i KIEFEHEDY 0.4V, 3T , BEFE VLDO Fa ka3 iR & f R agn , Ho s s
AEMSIN , EEMARKLEE 7V. BRGS0 A% VLDO R LK. AREZ TG , WS MR
PE. X T VLDO f£ PVIN #2fEf2 @ My N L LABKZ) GaN FET N AN S |, X —m B REE | [N FET itd
AR FELAR FH BAR A SR SE

lg = Qg X fgw (2)
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* g /& GaN FET MR s At
+ Qg f GaN FET s M i ( 7 (e i SR o) )
© fsw A2 FEL YR B 0 28 1 TT e AR

FEXFIELLT , VLDO $efitss FET KIS A RGBS R A IIBE /) . @I VLDO &SRR N 1uF. iZ8 1
f7 EN 5| ity LU 2 VLDO.

7.3.2 z) 385N H# /& (PVIN)

TPS7H502x [FIKEh2L 4% I N R TE A 4.5V & 14V, iZ354F OUT 5|1 iRt R 2% T PVIN 34t
. BRI, % 28 aei8 B T3 ThE MOSFET A1 GaN FET (K] Ha s i 28 5 14 (@ 4 i s & . % TRE
MOSFET , st AUl f 2 10V & 12V, GaN JpR P SR M s 52 4.5V 2 6V Mk & . i il s
JEHCRT B T Se g4 | IRl iZ 45 0 2% S0 vF F P N DR h 28 3R 41 2 DL R e M R oR I s R . PVIN v B
5 VIN DLScE A B Y5 4E . RS B o] B T 9K 3h i MOSFET ¢ GaN FET. 7Elti% &, @il ik Ryr M
Ryg , PM#E VLDO NN #BHLERFR AL BV [ E. %% VLDO #itl#H T mAENE L HEMER | 5SS mA Lk
(VIN) # VLDO.

VIN

O om= PVIN

* VLDO
Cvibo —— Ryt
VLDO_FB
- Rve
AGND

B 7-2. PVIN 3| VIN ZEEZENEE

VLDO &7 PLIZERF] PVIN , PLIRME 4.5V £ 5.5V RIFEMIR KB B . 22 iAE PVIN 3] PGND 2 [a) 4 A #x 7\
1uF A, 4 PVIN %33 VLDO B, XA LL3E VLDO A& 1 u F A . T LMEHZAMNAIRE | HEd
KA 4.7 0 F | DIREE VLDO FaEZ8 2 e M.

£
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VIN

CD Cow == PVIN

VLDO
Cwoo—— Ry
VLDO_FB
- Rvs
AGND

& 7-3. PVIN & VLDO %ML E

7.3.3 53/

TEF ) 88 W4 AR AT TR B E 2 A, 003 2 DL R 644
« VLDO i#id 7+ UVLO 1A

* VIN #id EJF UVLO 1A

* PVIN it BT UVLO BME

o PRAENER 1.2V AR HE

o fHEEE S EN & T LT R BIME

o ARESEIRART BT RE

Wie FRETA & BT EROE Sd .

7.3.4 fERERIX [E B & (UVLO)

HHETFHERLLES EN 5 XS TPS7TH502x #EAT(EREERAE . 1% 5l Im] DL B #3%#: 8] VLDO |, X Ffmh v] LATE
VLDO _EH R EN 5B b T+ e R AR RS, SERIS A 88 0T R EE RSO, s a| B Al i — A~ 4h
AR MR S EE — AN AT PGOOD 15 533, e , nl UME AP L 80  h 25 21T 9n R , DAMELE VIN 48
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VIN
[ VIN
Ruvio_top €
<
"] EN h
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V_* To internal enabling
ENF
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\AA4
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\AA4

Ruvio_ ot €
<

4[|:| AGND

& 7-4. ER PSR R AR A R 5 IAC B

iR 7 e 3 i, P AT DAREE SR P R s R S U, P& ruvio ot TEIHEA ruvio Top HIME . d#ILIX
SEE PR PR |, AR 4 AT TR E BN R SR

VSTART_MAX

RyvLo_top = RuvLo_BoT X <—VENR ax L (3)
RuyvLo_ToP

VSTART_MIN = VENR_MIN X (—RUVLO_BOT 1 4)

FEE 7-4 FOARHRCE P, S5 AR TR E BMER |, 26 898 2 BRI R IS BUE k. XA EDY EN 5] 777
fi . LA E T FBOCHI L, 5D RS 5 AU REC 6.
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V =V X
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RyvLo_Top + 1) )

\ =V X
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% VIN =12V £10%

0
VIN|  Maximum Veper 10.8V oo

Minimum Vgrarr 9.5V
Maximum Vsrop 9.1V

Minimum Vgrop 7.8V

/ .

] 7-5. VIN = 12V B3 BEAC & /) 5 BB AT UVLO fE

7.3.5 H/ERHE

A H 2 AE B — AR 1.2V iR ERUE | XA TR E i . X R RSB IR REFCAP 5] L
M. ZHESEE 0.6V, NiRERAR AR, REROCRREMELE COMP 5] & | LA%E
RETIOR B RS G TR ERE £1% CAR , WHERT R o R0 A% i R v 28 2 045 F P Re s it sk R
HL A as . REFCAP 5| T 2 470nF s 78 | DURA{R 300 1 B R0 47 1B 3 ELAokE TR (SET) MR Fa .
7.3.6 REWALE

TPS7H502x | 2848 FH 5 S 25 iR 28 . R 20k %8 VSENSE 5| JHifE &5 SS 5| I 88 4 35 0.6V Hi & ik
THEPENEATHR . EIEWIBITERES | REBOKEREE SN 1500pAN . SR MR 4% 2 E COMP 5]
JHIFT AGND 2 8], iRZERUKE: B 585 A 14,500V/V.

7.3.7 3t B IR Gi 2

I 44 Vour 2 VSENSE 51 I FELRH 73 25 R 50 B FEL R e s (V0 dan tE L e o i e R 6 25000 R 22 0.8V
fbrpR i ke, iR 7 AT T4 ReoTtom.
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R = +————— XR 7
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Horr s
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W Rgottom M Rrop 1 IR A Z BFH (1% BREEAR ) St md o U 0E AR 2
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WS B R 2B I AL e g (s LR, RS L . AERUS SN | IR ZE RO RE AR S 3h 5]
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SS 5| AT AGND 2 [a] f s 25 2% I T4 4] PWM 51 3 (03RS 18] o ATARSE DL R A28, AT B35 Sl JE)
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_/_VDS of FET
®
PWM Controller
Isnk — Cop
[ -R-e - :
* : E'I AN ® — ——Coss
0 OUTL
= | )
'_‘ ' GS
Control o
I 9
|
1
) g
PGND

& 7-10. >Rk ) R AHAL

7.3.17 17 i 95y 4% 5] #%5 (OUTH_REF)

IR Eh 2 IR IR 5h 2% (OUTH) 211 [H1 % 5] i 2 OUTH_REF 3| , DMEAER: & TAE 44T Al LLESE 220nF 114k
HH A . OUTH_REF [ HL EFRFRE L PVIN [ HE(R 6V, CVFEIZE]I A PVIN 2 [AEEIMBHE AL , MY
A LI S IR Sh 2 bR A PERE | 38 T ABRAREE ST 51 A SR T B2 (SET). MR, f:45ENE] PVIN L4 &
KTEEZET 6V I, 472 OUTH_REF HH4A4%. 24 PVIN KT 6V i , OUTH_REF 7] LI B 4%%#: 3] PGND.

% 7-5. OUTH_REF %

IBhS A HE =4
PVIN <6V J§ OUTH_REF i%4%%] PGND
PVIN = 6V 7E OUTH_REF fI PVIN 5 a]i%4: 1> 220nF % 2
7.3.18 #F 4 (RSC)

FETF R I B Hegi B H R W AR Sz I, S T RIF S 2 L T3 50% VLRI, 3 Hedi St AAS
R IRAS o JEA L, Fefe e b T X — FuIRAS « A R 1 2 LI 2 18] R 22 BB 36 A e BT 5% A R HERS
TR SXARAFRE T DU IR, A AR AMER G MR . X1 TPSTH502x , R AMER AT IR R
M, ZHEERR B IRZEBOR AR LS5 CCSR ( COMP 5 CS_ILIM 2 Lt ) Gk 2. 7EBA 52 LLiEH
W, RUETER BN RERAMESE T 0.5 x m, Horh m 2 s T REFIAARIR . WU RERAME Y 1 x m, Ry it
EHASREREENE.

X T IR s AT ISR g | 7T DIORE R 3 RMa2 B B D055 T Hh RS HR I N R o b T el e s
fait I B AR e 2% v A0 L UAT 1) T AR AR T SR R A B2 o FERE B R A, TR TR RS I B A F R BTt T B R AR
IRk g

X T IEREURE RS
Vout X Res X Acs
SC=—TF=%—"— 16
Lout X Nps (16)
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X S e

- gzt "
JORIPIDIR S S

sc = Wour— VINE x Res X Acs (18)
Hep

SC LA VI us Ay HALHIRFRAMEE

Lour /&Mt YA , A0y wH (1E#EGEN)

Lpri AW EME , 709 wH (il )

L AR , 0708 uH (THE)

Nps 2RI IR F T E EE

Res 7 FLLEN. FL BEL A5 R FRLBELE ( BR0h Q) o

Acs 72 SRR BM KK 5, A IR EBORERANAL  48 ( WRAEA )
Vour A& ds b i L

Vi R A N

¥ TPS7H502x #5#2% |, AT LME ] RSC 5| 1A AGND 2 [B] (1 L BH 2%k ¥ B T R R aME ., TR 19 BoR T
FT 8 RSC #f i A3 H AR AT 3 v

29.5
RSC = 19
sc1:07 (19)

b

« SC i HRERAME (AN Vins)

* RSC LLkQ HNHAL

7.3.19 HiF#p22

T TPS7H502x fifi 5 SR = UK %% (OTA) , Ut el BLN A 2A Ak 2B BUSIR M . PIAP Mz 6 2 0] i) 1 B
XAET | 2A TG —5 Reomp 1 Coomp FFERIKI I TN 2588 Chp , F T3 At mAing 75 2208 . IX o e fr 1%
HI 22 COMP 31 ( OTA #ith ) 1 AGND 2 Ji.,
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VOUT
Transconductance Rrop
Error Amplifier
_ VSENSE
6 gmea
_L | \ VRer Reotrom
Co 2Ro
‘ ‘ = Type2A Type 2B
= Compensation  Compensation
COMP o

1 COMP Ccowmp

RCOMP RCOMP
= Cur
C :|:

B 7-11. TPSTH502x S HML 1% TR

b T TPSTH502x TR | ATAEH DA R BRI A ROR M FEAME T . BRIEA A B, AR AT A S5

Y RBRAE AL (B H FoRAUR | F RORIMA  Hz ik | 55 ) .

1. PRSI 105 IR (Fo). WHEERE , 0T IR AR R s | 7 78— M Pl (RHP) %44,
S SRR A B 1) PR A S . TN | A R T RHP B AR 2 — &+ —2
[, b T IESR A | 2 UK BRI TR I+ 2

2. WHHIIEZNES Gu.

o BT MR R
AcsN >l:SRcs (20)

o R TREEURHE

Gp =

(1 - Dpmax) X Nps
T AcsxRes (21)

o WTIHER AR

(1 - Dmax)
GM = “Rgg<Res. (22)

Gm

Horpr
* Npg NREEHRYIL S X RIEHLL

© Acs &5 UG BN R 23

* Reg A& FLIAUE R HLBH & B FRLPEAE (82629 Q)
M DMAX %&ﬁﬁ E‘]EEilj_\‘ lﬁ?[ﬁ[ﬁo
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3. TFERZEBCRAS M IS Aym . BASKEILH ARAE SO

2n x fc X Coyt

- (23)

Aym =
Hrp:
o fo 2 HbrAZ XA
° COUT %iﬁ?ﬁ%%@??ﬁﬁ EE"_‘@:
* Gy eEyE S
4. WRIEFIFHERIEE Ayms RZEBCRES S T gmea MR BHHIHAE , 115 Reowmp :

AyMm
ReoMP = g—xKeg (24)

o

RBoTTOM (25)
RpoTTOM + RTOP

5. IRZETAREG ML B B NS T AR AE XRK 72—

Kgg =

_ 1 _fc
f2EA = 2w Reomp X Coomp — 10 (26)

At -

3 1
Cecomp = 7 (0.1 x fc) X Rcomp -

6. BEAMEGNEIERM A X T IR |, LUK R E O T AR 10 ESR T A AR XTI AN
SO | AT DL R E Y ESR AR RHP & s IR -

1
fHF = 2w X Regmp X Crip — (Z-ESR ©F fRHPZ (28)
At -
Corre = 1 (29)
HF = 21X f7_gsr X Rcomp
i
o ] (30)
HF = 2n X TRHpPZ X RCOMP

HEER , AR R B AR N T IR R S A SR A 2 — AN SO BRI R | 7 I i B e
BT R IR A RESRAS TR AL

7.3.20 #EHr

R SRR 185°C ( SLTUAE ), N EBINIC I B R S om A B AR5 A TS, 4S5 IRBEE 170°C ( MAUE ) LR
1N Y s e = b M NS |

7.4 ZRFThREAE R

TPS7H502x - [ 52 i 4 AR H i A 2o o I 1) 2% ) DL 0 e 38 (R W AP LA 45 b . USR5 B8 22 B )
FEL Y T 56 RO MI AR DX 5 2 A H 1 S B o AR LR T 5% F YA e A B8 e BEL RS AT R I | R am I oA B Ll gk AT L
#:, COMP 3| [ A= B it i Fe i ik py 350 H BEL 283 AT B e o 24K ) 81 f1 L 7 B[4 . COMIP HL R I, HL YR S Bl Y
W 7T
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8 LSt

#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

8.1 MR

TPS7H502x A& —KiMi5E 5T PWM #2287 A LM IRE0 % . LIRS B A 4.5V 2 14V B AN EEHE |, I
A EIE IMHZ AT 4uAE T iR . teah |, s RS2 T gn e LDO JErefi hun 5 PVIN Z [ &R | 4
FIXEh# T DAUEC EONER GaN FET i217. A TR IREh#: 51 MOSFET 4544 H |, nTLA7E PVIN _LAf &8 14V
FORE R FL RSN o Z A B 28 1] SRR RPN E RIS BEEAIR T o . BT .

8.2 LA A

] 8-1. JLAY N A R 2 ]

8.2.1 #itER

Bt B PEGN B T GaN IR 2 SARSS - E NI T % FET MU #ads et . B 2 R R
g TPSTH5020 HI et ik B K FE ¥ 28 Th R ) = o
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% 8-1. &itsH

Pa7E &
LPNGEY AR 22V % 36V, h{H A 28V
L 5V £10%
KA R 4A
Pk 500kHz
H bl 98 =4kHz
T ERER (AA) B 2SI B < 375mV
8.2.2 A1 L FE
8.2.2.1 FFRFHHR

S B e g8 Wi N AE 500kHZ [ TF 2R FigdT. X TRt | EHITFRHET |, GaN DR 3e1h 41
S FRET R B R AE T 2 W EH R 31, A UIEEFT R AR T B RT . 3F& , fow MEM kHz A
BAL, RT MELPL KQ AL,

RT = 132390 _ 14 (31)
SwW
_ 112390 _
RT = 12390 _ 142 = 210.5k0 (32)

ZHHE &R 210k Q FrEHEEE . BT a0eE , 4 TR 205k Q HEE{E .
8.2.2.2 iy M R 4n 2 Fa RH AR e 2

RS I RO BV . MR FRHERE] VSENSE 1B RLIH T R AS , LU T & 19 Voure I Rrop 1458
(¥ 10k Q@ HIFHLAS , P LATHSE 73 e 2% I o8 i FELAR (1

VREF
R =v——-—=XR
BOTTOM VouT — VREF TOP (33)
RBOTTOM = syocney X 10kQ = 1.36k0 (34)

P Rrop Al Reorrom M4 10kQ Al 1.37kQ .
8.2.2.3 Ix3hE% PVIN BCE

Wof Tt AR D& Sk #e 4 2 GaN FET. [Hitk , VLDO ¥ EERIIREh 24 1% PVIN. VLDO A7 4.5V
% 55V (KGN ##TREE , EXMIBT |, &8 TFRRR 5V RS HE. AT XF VLDO #4749 FE LLsEE 5V iz
17, M8 J7RE 35 7E VLDO_FB A1 GND 2 1] 3 24 () Ha B .

VREFCAP
Ryp = o——REECAP o o
VB = Vipo - VREFCAP VT (35)
1225V _
Ryp = sy223V— x 10kQ = 32450 (36)

Jrik % Ryg (H4 3.24kQ . T PVIN #4235 VLDO HHEMLT 6V, Kt OUTH_REF RiAR#E % 7-5 HE#E
3] GND.

8.2.2.4 KBz AR

TR (R S TR AR A, AT PR A BT AVRIR FRR . PN 0R s LR 4R Y 33nF . IRAEIZAE , T ATHEEAK
JA B ]
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Css X VREF
tss=—1gs (37)
tgg = W =7.07ms (38)

AL B B K2 7.1ms,
8.2.2.5 R/

25 5 6 4 LA 10 PR AR 1 LR MRS 0 I 3L R AR e H ARG 35% Sk 52 H
.

VIN_MIN X DMAX
N = = 39
PS-MAX ™ oyt + Vp) x (1 — Dmax) (39)

_ 22V x 035 _
Nps_max = (GV+0.7) x (1-035) 2.08 (40)

PEBCHHE PR IR Oy 20 ARGESEPRITECLL | ISR AR K = .

(Vourt + Vp) X Nps (41)
(VouT + VD) X Nps + VIN_MAX

DmiN =

Duprn = — BV +07V) x 2
MIN = 5V +0.7V) x 2 + 22V

= 0.241 (42)

= (VouT + Vp) X Npg (43)
(Vout + Vp) X Nps + VIN_MIN

Dm

D _ (5V407V)x2
MAX = 5V +0.7V) x 2 + 22V

= 0341 (44)
W ARG 20% RSO B A H .

2 2
Lo = VIN_MAX™ X DMIN (45)
P Vout X TouT X fsw X %RIPPLE

2 2
_ 36V2 x 0.24 B
Lp = 5vx2a xs00kiizx 02 — 3/-30H (46)

NSEFR BT IEFERIWI IO B0uH , 7242 T K% 26% HISERRSUN . LA 2~ s UPRAH I B 1 a0 el o1 5548 IR 4% i 9T 42
MR, X0 TIER BT A R ds R H B XA 200 T8 SR S S8 I B S5 M AR A H

I _ Vour xlout X %RIPPLE (47)
RIPPLE VIN_MAX X DMIN
5V X 4A x 0.25
IRIPPLE = T3 024 — 0-58A (48)
I _ __ Vourxlour IRIPPLE (49)
PRI_PEAK ™= VN “MIN X DMax X 1 2
5V x 4A 0.58A
IPRI_PEAK = 777 x 035 %085 T~ 2 — >-3°4 (50)
: D ( Vour X lout )2 + IRIPPLE (51)
= X
PRI_RMS MAX X\ VN wiN X DMAX 3
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5Vx4A \2 , 0.58A%
IPRI_RMS = \/0'35 x (yaoas) +o5n- = 157A (52)
2 . (IRippLE X Nps)®
Isec_rms = {|(1 —Dmax) X Iout” + ———5——— (93)

2
2 0.58A x 2
Isgc_RMS = \/(1 —0.35) X 4A“ + %

8.2.2.6 AL HLIFTT R B
eI, AN 2] FET JeAk ok B 77 #220 55 1HHEAH .

=3.29A (54)

Vps = (ViN_max + V1) + Nps x (Vour + Vp) (55)
Vps = (36V + 12V) + 2 x (5V + 0.7V) = 59.4V (56)
R R EAE R 20 60V 1) FET. sEbr b, REEFER AR EBUE LR FET , PLARVFBRSRIENRE .

UEAh , FET MIBUE R 2w T & ke iR i R R G RiRL . ITi GaN s fF I #UE LS D 200V, A€ ALt
9 22A.

8.2.2.7 i iR EHRE
TR AN — A58 A 52 W e R H R N g ] A A 7R 57 AT THE .

VIN_MAX
Vp_sTRESS = VOUT + —Nps (97)
36V
VD_STRESS = 5V+ 5 = 23V (58)

H O HE Y 23V, BN 1B B AR DUROA W] BE LR A R I8, e B s AU . HER , R
R ThA AR EARECMIREEERTIEE | AT RE T BE S ) AR A RC St . RS ROBIUE LR 75 AL 6
K, DUEBR RS I o R T . T W A BIUE (DY 80V AT 15A , RIFE S K AR5 P2kt B HH 2 0 (A

=

Ho
8.2.2.8 RCD 44z

T2 6 245 R ETD R PSR R H P FEUBRORN B A AR 2 TE FET MR E 1 FE IR | B8 T RE S B, (R AE
H1 RCD £HALRFE /- IR #% B BE A A | 52 A b+ FET 2k 5E PR L v A

HE REEANBURREEAT T, BEOSRE BLGAR R BBk T BR) s B AR A AR RN . (A, fE N AL,
AL A, RGP K R VEIL s E |, 7006 € B F P S Ropame FTREASS Copave FIME.

Veramp = Keramp X Nps X (Vout + Vp) (99)

ZH Koamp & XL T Hbsid W E. #lin , X+ 50% B vl , % Keave WEN 1.5,

ok, AT DU AR AR U FUR L eakace TR A AR Ipri peak RITATHEAA, B AR - 2 )5 W LA 52 £t
PSR IE . TEER , AVeiave UUITREAL B E 2 b, @ T A A 88 UVF ISl . Bl , X+
2% ML, ¥ AVeamp W E N 0.02,

2
VcLAMP
foaup = XL X1 2 X VCLAMP X f (60)
2 LEAKAGE * 'PRI_PEAK VCLAMP — Npg X (VOUT T VD) SW
1

C = 61

CLAMP = "RV AMP X VCLAMP X RCLAMP X fsw (61)

44 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS7H5020-SEP TPS7H5020-SP TPS7H5021-SEP TPS7H5021-SP
English Data Sheet: SLVSHI9


https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSSS3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSS3A&partnum=TPS7H5020-SEP
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

13 TEXAS

INSTRUMENTS TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP
www.ti.com.cn ZHCSSS3A - MARCH 2025 - REVISED SEPTEMBER 2025
8.2.2.9 #yH AR

I AT RAE S PR AN [R] R T SR T R OR A E e B T e e B AR (i R 62 R ),
SE T R BT R R SCBCEOR T R A AR R . B M ST IR T 1T 2 e L S e S B R SRR S T e
VPR KRR Z T R AR, 1 772K 64 . PATIRITHSE)S |, RO £ v i i KRB e vt o %
LA THEELEE REET LUR S0 - ot r R (9 H AR LSS0 2% , St LR oK Se VR R IR 2208 7.5%

IoyT X DMAX
C > 0% 62
OUT = VRippLE X fsw (62)
4AX035
CouT > T00mv x 500kz — 28HF (63)
AlgTEP
COUT > 2t X AVgyr X fc (64)

4A
Cout > 2% 375mV x 4Kz

IRIETHELR , TEED 425 uF IR i . EIEFHRA SN |, F5E R, R B W E T T2 A E
B0 o

X RUR G E AR BT, Wt RN AT 51— DB BRI . RVAR ST 51 1 SR 7 B &S 12 (SET). #4
RERL T AT BE S S BUZ B G PWM 2240 LB 2257, BE 0 3 B e s vh i et L IR R AR . BRIk, RIME B
T FRMEL B AL 1 Ks P I ST RN B B AR 25 SR AE N (i MEL , T RE R EEAAM A AL A SR 78 70 2R SET. it
fEH T %) 470 u F FAE %t AR

WA B ST LA RS ) i R A Rt 2D B AR HH R R o 2 IR AR R SR B LR AR AT
N R A . RS, R B F RS T AE PN N A M B A S D BT EOR T E KR BRI AR
8]0 SR AR5 92T DU 25 A Y i R 0, TG 7 25 9 00 T 5 e AR IO RS M BB o IR DE I A i G B 2
PRI | HH T AR R |, T KRR A R IT SR ESR F i, Jifesl 66, JrfEat
67 A JiFea 68 A5 ESR 2 i S B i i d5e A O 1 IR AN L o

= 424.4F (65)

_ 1
fresonant = 7% Lf X CQUT_BULK (66)
£ g = 1 (67)
zéro — 2m x CoyT_BULK X ESRBULK
Atteey = 4010 fsw ) _ 2010g10( 3 (68)
fSW glo fresonant g fzero

R SR H T DI A T AE T LA, U] DAY R B R A X A (G AN . T 69 A J5 (70 AT A
T VEAE AR AN T SR AL 0 (0 BEL e 1 7 22 A L RELAE

_ 2x(Cout_CER + COUT BULK)
Wo = TrxT xC (69)
£ X COUT_CER X COUT_BULK

Lf
Rour % Lf X (CouT_cER + COUT_BULK) — g
Rf =

(70)
Rout X (CouT_CER *+ COUT_BULK
( ~wo = ) — (Lg X CouT_cER)

8.2.2.10 HL iR HiFH 2%

TEZERE CS_ILIM FI GND 2 [0] e 42 (1) f ALk B L BHL 2R I, 7 BB i — Sy S ORI . 3@, A BE AR s
S Affy P B 8 i 32K B BERE AR e K FRLIAUIN N J S PR AR o 9, SR 30 S r FEL 48 (8 A5 9L DR 97 A B K
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BOUN 125% BOE |, MIZERLRS e vevt b, IXAHS T BA. A 7 FEN 49 I, ARSI (E HIZORIR AT 4.1A.
FIHRGE U ARG Res FIARRAE , Hrb Ves jum 242125 K F IR H1 B

Ves_ILIM
= "Tom (71)

B PR, W SRR S F BB E AR M) FET JRAR AN B2 i 2 1), T J 7 e BEL 25 794 g 40 L P T A MGt o 1]
FET [Fa AR -J8 B H e sk 25 o 24 UK Bl 2% 1 DL B b ity B 1B AN /& L FET RIVEACA FEHERS | w2 X f i
B R, fE3K5h GaN FET W, A e A 2 s B FL 28 B AR % . 78 PVIN iE#:3) VLDO MItEH F~ , M4 H
2R 0Ksh GaN g3k, AlgmfE VLDO ¥t & E N E Sk , AT ERINE] FET 1 Ves A, PLAMEEN
P BEL 2% L TR o i SR 9 RURG BAEG D) AT AR /NI o7 FEL L 2% O BELAE. , DU AT REMIE /N Reg HLE . ZERL¥HH , BT
TR RN L BH 2% S 100mQ. XX T2 GaN FET H45 10A 1 I 1H-

R H 8L B A BivE W R IhEe |, AR T FET SIER RO R 22 530 PWM B¢ IS T4 RO RedE |
{EATY 75 B2 —AMIGE RC JE I 25 K3 — 20 L A il 21 i By 5 5 i 7 o g IS8 I8 s A A L AR 22 /0 B i ade (1)
OB ST e

8.2.2.11 FFEAMETLA R

ATUAER AR A, #f e e e ds i SRR . TEVER  REEUVEH SIS — N AP A

_ 1+ Dpmax
fZ_ESR —2nx CouT X RESR (72)
_ 1+0.35 _
f7_ESR = 2% a70uF x ama = 114-3kHz (73)
fp=— 1 (74)
P VouT
2nt X CoyT X ToUT
fp=——— = = 270.9Hz (75)
21 X 470pF X A
Vout 2
Tout > (1 -Dmax)
Forny = (76)
RHPZ PRI
2T X ) X DMAX
Npg

5V 2

7% X (1-0.35)

4A

2m X o X 0.35
2

N T IERCE R Z TR S O A 5, ATEME ] 2A BUAMEE 28 R SEBLARSE R o TRVERL , ILAMEBORIE M T
2 A RS AT IR e 3 . S U@ T AL T RHP & SURER DY 73 2 — B+ RGN . s
HARSE XN AkHz o R Z2TROK 45 0 26 16 2 1 e BONIR B H AR IR, ZHIR T Reompe W0 J5 A2 78 T
7~ , Reome W77 777850 21, J5#E5K 23 F 7725 24 S H . 772K 25 JRIR T Keg HITHELTTVE

2T X fC X CouT X Acs X Rcs
(1 - Dpmax) X Nps X Kpp X gm

Rcomp = (78)

Reomp = 21 X 4kHz X 470pF x 1 x 0.1Q — 4326.880 (79)

(1-035)x2x0.12 % 1750%

RETIRAS T R E S ORI+ 2 — , BT BLESE: Coomp HIMH
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1
21 X (0.1 X fc) X Rcomp

Ccomp =

_ 1
Ceomp = 775 (0.1 x 4kHz) x 4.32kQ

= 91.96nF

(80)

(81)

BJa, R R B E Y ESR F N RHP & b FOEUIRE . X AMREBIT , RHP % 8K

_ 1
CHF = 2% X fRipz X Roomp
Cup = 1 = 1.15nF
HF = 2 x32kHz x 4.32kQ :

(82)

(83)

S AR AEEAHERT , ik Rcomps Ccomp M1 Cue HIHIEAME 73018 4.32 kQ . 100nF Al InF. 155 AIERE |, X5
THEAEM G TR T —/MEE . AN AR T | 8 S AME AT R |, DE R R & AMEE B

8.2.3 /%
Tek Stop [ il = | Tek Stop [ =T 1
7] f !
! Ll |
@%vum ] m m” m mmmmmmm
AT L mew
0 ‘ u f
f//
Ve
/ g *
/ [
{2 T D T0uT
— 2‘00ms.~mmr S0/ 2 Wi t __ <
Value - Mean I;m4 — Maiok S Std Dze.smv [ g l‘UwW - J[g?fsoo.oooo“; ioli!);ﬁ:; ‘)2;%0//& ][ ]
mee Tirme 5.711ms 5.711m 5.711m 5.711m 0.000 ]
&l 8-2. R P HHAR K Vour B3 Bl 8-3. RBAFEHATHI 4A TR HER M

Tek Stop ; i 1 ]

[ L Mo L ] L= N *-—-t

DIBATE =

P ooV ][?35264 0000ns ibzks,ffiﬁs '6'00/\/ [ ]
& 8-4. WHRATFRH RS
8.2.4 F kA

TPS7H502x A] H T-AEFIGFHERCE |, Wik 8-5 Hh ik JR BRI AT o
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TURPGTUAER | XA U TR Has DR Gt 557 R IR UL WK E « BLAh , “ HIFF L VRS
AT TR A TR . TH B e (8 0 S B R S A4
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BEIT R o I RAE I WIS AT 18] 0 R GEE CAA M B, AT R AR R
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Bt 8

i N FRL S Y 5V & 12V
L 15V+10%
I KA e LR 1A

VPR kS 1MHz
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52 “TPSTH5020EVM A 4658 7, WEAIEE F- IR #5360 2% U HE B AR 45 5 .
8.2.5 1FH L 1ISOS510 SLH R kG &
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2 1
COMP NetC11_1

1 2

COMP PGND

0 000 “ ™
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| 2
VSENSE  NetR3_2

2 1
VSENSE PGND

OV

Compensation network

Feedback resistors
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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 ©)
@ ©)
5962R2420101PYE Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 R2420101PY
TPS7H5020MPWPTSEP Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 7H5020PWP
V62/25651-01XE Active Production HTSSOP (PWP) | 24 250 | SMALL T&R - NIPDAU Level-3-260C-168 HR -55t0 125 7H5020PWP

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS7H5020-SEP, TPS7H5020-SP :
o Catalog : TPS7H5020-SEP
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o Space : TPS7H5020-SP

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 11-Oct-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 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)
5962R2420101PYE  [HTSSOP| PWP 24 250 178.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TPS7H5020MPWPTSEP [HTSSOP| PWP 24 250 178.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
5962R2420101PYE HTSSOP PWP 24 250 208.0 191.0 35.0
TPS7H5020MPWPTSEP HTSSOP PWP 24 250 208.0 191.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
PWP 24 PowerPAD" TSSOP - 1.2 mm max height

4.4 x 7.6, 0.65 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.

4224742/B
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PACKAGE OUTLINE

PWP0024R PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6 c
] 5 TYP c]
PIN 1 INDEX (D oac] SEATING
AREA 22X PLANE
10— : == f
| — —+—
—] :j
— —
—] —
—] 2X
;-g —] —
NOTE 3
— —
—] —
—] —
—] —
120 j?i
13 0.30
8] 45 24X 019
43 (4 [0.1@ [c[A[B]
SEE DETAIL A~~~
[ ,[ \ \, (0.15) TYP

2X (0.947)
NOTES |-~ |=—4x0.3

12— — 13 — 4X 0.1 MAX
— — NOTE 5
LI
— — f
—1 —
— -
GAGE PLANE
5.26 —/ 25 1
445 — | \ _
— :{THERMAL ‘ __
PAD X’ﬁ A—J L
— — 0-8 0.50 0.05
Lt DETAIL A
— — TYPICAL
o i | —
3.20
2.39
4229639/A 05/2023
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.

. This drawing is subject to change without notice.

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

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N

:
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EXAMPLE BOARD LAYOUT

PWP0024R PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

NOTE 9
3.2)
SYMM METAL COVERED
BY SOLDER MASK

24X (1.5) —T———‘
$ 1

24X (0.45)

A
(R0.05) TYP

SEE DETAILS

(5.26)

(7.8)
NOTE 9

SOLDER MASK
DEFINED PAD

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ / OPENING
777777777777 :
|

|

EXPOSED METAL \ " ———EXPOSED METAL
J L 0.07 MAX 4 L 0.07 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK

DEFINED
SOLDER MASK DETAILS

4229639/A 05/2023

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.

. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

. Size of metal pad may vary due to creepage requirement.

. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

INSTRUMENTS
www.ti.com



PWP0024R

EXAMPLE STENCIL DESIGN

PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (1.5) —]——T
v 1
24X (0.45) i]

(R0.05) TYE
L 1]

22X (0.65)
SYMM
(1;7

0.125 THICK

3:2)
BASED ON

STENCIL

METAL COVERED
/  BY SOLDER MASK

|

(5.26)
BASED ON
0.125 THICK
STENCIL

13

SEE TABLE FOR

! DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.58 X 5.88

0.125 3.20 X 5.26 (SHOWN)
0.15 2.92 X 4.80
0.175 2.70 X 4.45

4229639/A 05/2023

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.

INSTRUMENTS
www.ti.com
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