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TPS7H5020-SEP T s 4oMevcmeling ) SRR | | oa oy | TPSTHS5020MPWPTSEP
_ TID N 100krad(Si) RLAT , J& DSEE ( b QMLP-RHA 24 5| 5962R2420102PYE
TPS7H5021-SP LET = 75MeV—cm2/mg ) HTSSOP PWP
. TID 2y 50krad (Si) RLAT , & DSEE ( 5 | e i o gy 24 51
TPS7H5021-SEP T = 2aMev-oreZling ) SRR | | oa o myp | TPSTHS5021MPWPTSEP
TPS7H5030-SP TID N 100krad(Si) RLAT , Jt DSEE ( ] QMLP-RHA 24 5|4 5962R2420103PYE
LET = 75MeV—cm2/mg ) HTSSOP PWP
] TID % 50krad(Si) RLAT , J& DSEE ( B85 | 4y ey e 1 24 5]y
TPS7H5030-SEP LT s 2aMeV-om?lmg ) SRR | | roa o myp | TPSTHS030MPWPTSEP
TPS7H5031-SP TID 9 100krad(Si) RLAT , & DSEE ( ¢ | QMLP-RHA e 5962R2420104PYE®
LET = 75MeV—cm2/mg ) HTSSOP PWP
] TID g 50krad (Si) RLAT , J& DSEE ( | 1y ey e 1 24 5] 1 @
TPS7H5031-SEP T = 2aMev-oreZling ) S RIDR | | r oo myp | TPSTHS031MPWPTSEP
() HRBESROIE S | WEE BSR" .
@) R,
ERBHLE WARERE | SRS () g‘*ﬁﬁg‘ iz A4 VLDO #itt
TPS7H5020-SP 4.5V & 14V 100% 1MHz js
TPS7H5020-SEP 4.5V & 14V 100% 1MHz P
TPS7H5021-SP 4.5V & 14V 50% 1MHz =
TPS7H5021-SEP 4.5V & 14V 50% 1MHz ok
TPS7H5030-SP 8V & 14V 100% 500kHz =
TPS7H5030-SEP 8V & 14V 100% 500kHz =
TPS7H5031-SP 8V £ 14V 50% 500kHz &
TPS7H5031-SEP 8V & 14V 50% 500kHz =
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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
coup?) -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
ULbo® -0.3 75 v
0.3 VIN+0.3
VLDO_FB (TPS7H502x) 0.3 1.9 v
REFCAP®) 03 19 Vv
0.3 VLDO+0.3
TS -55 150 °C
A7 5 -65 150 °C

(1) 2R R A B (NG B AT T R 2 S EGSATAKASIR o 2N AR A HIVE (H FATFORSAF AR LA N BAE A9 T EFF USRI
M2 A T REMS IEHBAT . WA Z RS 74 F AR X R AHVE [ TN, ST REA SR EIER BT , KA Rl

ML ThEEFIMERE AR R B R A o
(2)  BIBIBILERT K H I SR A A 2 A B

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 HUUBIT &M
TETARREIEHIN ( BRAES AU )
B/ME FRARAE BAfE|  BAr
VIN (TPS7H502x) 45 14 Y%
VIN (TPS7H503x) 8 14 Y%
PVIN (TPS7H502x) 45 14 Y%
PVIN (TPS7H503x) 8 14 Y%
SYNC 0 7 Y%
EN 0 7 v
comp™ 0 23 %
VSENSE 0 0.6 1 %
VLDO_FB (TPS7H502x) 0 1.2 1.3 Y%
SS 0 15 Y%
CS_ILIM 0 15 Y%
OUTH. OUTL 0 14 Y%
LR (VIN) 0.03| Vs
MR (PVIN) 0.03| Vs
TAESEE -55 125 °C
(1) BXREZVMER , HSH ARIF PWM 4/,
6.4 #MEREE R
TP7H502x Al TPS7H503x
#Adatn() HTSSOP BT
24 3|
Roga BB 26.6 °C/W
R0 yc(bot) ZEZH (R ) FHE 0.9 °C/W
Ro s 4 4 L AR 7.7 °C/W
R0 Jc(top) GEE AN (TRES ) HBH 18.0 °CIW
byt 4 B TARHE S HL 0.2 °C/W
LN 457 WA AR IE S 5 7.7 °C/W

(1) AXRBIEPIRRHEZEL , WS HE PR IC IR FR NS .

8 HERXFIRIF
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6.5 A4

%I TPS7H502% , Ta = - 55°C & 125°C , PVIN = VIN = 4.5V % 14V , %-T- TPS7H503x , PVIN = VIN = 8V % 14V |
VLDO =5V, OUT L6 ( BRAERE UM )

2 \ R AAF F4) B/ME HAEUE BoRfE| i
B B P T B
. . T ﬁ i PVIN fsw= 100kHz 1. 2. 3 6.8 11
10D LAFr b OVt ek mA
- fSW= 500kHz 1. 2. 3 8.5 17
N 5 OUT LAk , PVIN fsw =1MHz
3 Nroy ’
IDD AR A R R —VIN (TPS7H502x) 1. 2.3 10.3 25| mA
CLoap = 1,000pF fsyw = 100kHz 1. 2.3 8.5 12
IDD T HE L (HF 0ouT) , mA
PVIN = VIN fsw = 500kHz 1. 2.3 14.5 22
CLOAD = 1,000pF f = 1MHz
IDD TR Y LR (%TouT) , (%'vlgS7H502x) 1. 2. 3 22.5 28| mA
PVIN = VIN
fsw = 100kHz
1, 2. 3 7 10
CLoao = 1,000pF (TPS7H502x)
N (%F OUT) , VIN |fgyw = 500kHz
IDD RNV =12V, PVIN = (TPS7H502x) 1. 2.3 10 13| mA
o=t fow = TMH2 1.2.3 135 20
(TPS7H502x) N :
Istart JA B (TPS7H502x) VIN = 3.5V 1. 2.3 3.8 5| mA
Istart JAE LI (TPS7H503x) VIN = 6.5V 1. 2.3 4.8 mA
Ipp(dis) FEMLALIR EN =0V 1. 2.3 8| mA
5V < VIN <
14V , RVT =
10kG> . RVB = 1. 2. 3 436 449 462
3.74kQ
5.5V < VIN <
PN S 20 A s s A i H F _ 14V, RVT =
VLDO (TPS7H502x) Cuipo = 1uF 10kO . RVB = 1, 2. 3 484 499 514 Y
3.24kQ
6V < VIN <
14V , RVT =
10O . RVB = 1. 2.3 531 548 565
2.87kQ
PR 28 T TR 25 A R _ 8V < VIN <
VLDO (TPS7H503x) Cuipo = 1uF 14V 1, 2. 3 48 5 5.2 \Y
PR e HL _ _
VLDO_DO (TPS7H502x) Ivipo = 25mMA , Cyipo = 1uF 1. 2. 3 0.4 \Y
PRI 282 1 s o FL P _ _
VLDO_DO (TPS7H503X) IVLDO =25mA , CVLDO = 1|JF 1. 2. 3 0.5 \%
g'g‘vz VLDO+ 14 5 3 25(4)
. VLDO = VLDO [ i
K VLDO it i . Z
LVLDO | Tl 02 96% (LG ), [VIN=VLDO+ |, ) 4 55(4) mA
Cvipo = 1uF v
VIN = 7V 1, 2. 3 904
VLDO #it FLift VLDO = VLDO ] 96% ( L ) | )
|_VLDO (TPSTH503x) Coton = 1uF 1. 2.3 100 mA
1 BRI R R
VENR ffige BT EIE 1. 2. 3 057 063 0.66 \Y;
VENF {88 R PR B 1. 2.3 048 052 055 V
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6.5 S (42)

% TPS7H502x , Ta = - 55°C % 125°C , PVIN = VIN = 4.5V & 14V , % T TPS7H503x , PVIN = VIN = 8V & 14V |
VLDO =5V , OUT LT fi# ( B RE 3 )

SH PR FAM B/ME BMAEUE BORME| B
| - VIN = 14V EN =1V 1. 2.3 1 100| nA
il { =
= R AR EN=7V 1.2.3 30 700| nA
PVIN UVLO b7
PVINuvLor (TPS7H502x) 1. 2.3 365 376 395 V
PVIN UVLO Tk
PVINyvLor (TPS7H502x) 1. 2.3 345 356 375 V
VIN UVLO L7+
VINyvLor (TPS7H502x) 1. 2.3 385 396 4.15 \Y
VIN UVLO Tk
VINuvLor (TPS7H502x) 1. 2.3 365 376 3.95 \Y;
PVIN UVLO b+
PVINyvLor (TPS7H503x) 1. 2.3 7.2 7.5 7.8 \Y
PVIN UVLO Tk
PVINyyvLor (TPS7H503x) 1. 2.3 6.9 7.2 7.5 \Y;
VIN UVLO L7t
VINyvLor (TPS7H503x) 1. 2.3 7.2 7.5 7.8 \Y
VIN UVLO Tk
VINyvLor (TPS7H503x) 1. 2.3 6.9 7.2 75 \Y;
VLDOyyvior |VLDO UVLO Lt 1. 2.3 365 377 395 V
VLDOuvior |VLDO UVLO FJ% 1. 2.3 345 359 375 V
L d=Eo
Iss /G =R LN SS=0.3V 1. 2.3 2.0 2.8 34| pA
RERE
EAgm RE S T = 10pA < Icomp < 10pA , Vicompy = 1V |1+ 2. 3 1100 1750 2700 pAN
EApc LI 25 Vsense = 0.6V 13000 VIV
EAisrc R ZE TR 2R IR V(COMP) =1V, 100mV % A\ id 5% 1. 2. 3 95 210 HA
EAisnk PRZE IO E LI Vicomp) = 1V, 100mV 4 A Jd 5% 1. 2.3 95 210| pA
EAr R 22 R 28 i H EBE 8 MQ
EAos 15 22 O AN A 1. 2.3 -5 6| mv
EAB TR ZE TR 4N T B LR 1. 2. 3 25| nA
EAsw TR 1. 2.3 75 MHz
B
VIN < 5V 1. 2.3 0.8
VLDO = 4.5V e
A s VIN = 5V 1. 2.3 )
SYNC,. SYNC i Nf&HF Vv
(TP7H502x) VIN < 6V 1. 2.3 0.8
VLDO = 5.5V
VIN = 6V 1. 2.3 0.8
SYNC H Nk T -
SYNC,. (TPS7H503x) VIN = 8V 1. 2.3 0.8 \Y;
VIN < 5V 1. 2. 3 35
VLDO = 4.5V i
ety S VIN = 5V 1. 2.3 .
SYNCy SYNC A& 7 Vv
(TP7H502x) VIN < 6V 1. 2.3 35
VLDO = 5.5V
VIN = 6V 1. 2.3 35
SYNC 4T #2°F -
SYNCiy (TPS7H503x) VIN = 8V 1. 2.3 35 \Y

10 R XriRGE
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6.5 H S H

e (42)

XFF TPS7TH502x , To = - 55°C % 125°C , PVIN = VIN = 4.5V % 14V , %I F TPS7H503x , PVIN = VIN = 8V % 14V ,
VLDO =5V , OUT EEG#H ( BRAERA WM )

e 2 PR %A F4 BAME WAEME BRE| BAr
fsyne %Lg%ﬁé\ziﬁ)zmﬂ 4. 5.6 100 1000| kHz
fsyne (&:T\;NS%%&%KT@ 4, 5.6 100 500| kHz

SYNC #i A 45t
Dsvnc ( TPS7H5020 Al A BB ) o5 25 L 4. 5.6 40% 60%
TPS7H5030 )
SYNC Fi A\ 725 ke
Dsvne ( TPS7H5021 il HMERI B 23 H ) f = 200kHZ 4. 5.6 48% 52%
TPS7H5031 )
g Pagnn
Dsvnc S(YT’\IIDCSf:jl)s\oiI %tuL Zgﬁiﬁ:‘*%ﬁﬁb » 100kHz <f< 4.5.6 49% 51%
TPS7H5031 )
DTinr g%&aﬂﬁumgﬁaﬁwmmmuw RT Ok 9. 10, 11 2 5| (g s
DTexr gzﬂuﬁﬁumﬁwwﬁmm RT D28t 9. 10. 11 5 5| (1) s
RT=1.18MQ 4. 5.6 80 95 110
faw RT 4w HIFF Iz RT = 560kQ 4.5.6 175 195  220| kHz
RT = 210kQ 4.5.6 450 500 550
fow 2}@5@%@;‘%@% RT = 100kQ 4.5.6 925 1000 1100| KHz
B A
Ta=25°C 1 0.597 0.600 0.603
VREF PR S P I S 2) CEO%A%Mf\f‘STgL%é Tp= -55°C 0.594 0.598 0.602 \Y
Ta=125°C 0.597 0.601 0.604
REFCAP REFCAP Hi Crercap = 470nF 1. 2.3 1208 1.223 1235 V
YA
CCSR COMP 5 CS_ILIM {8 RSC = Jfi# 1. 2.3 194 20 206
Ves_iLm FAL PR (i ) BIME 1. 2.3 0.96 1.0 1.04 \%
CS_ILIM Z OUT %EiR CS_ILIM = 1V % OUT F 4K 90% 9. 10. 11 65 115| ns
FHEEAME
fow = 100kHz , RSC = 1.18MQ 0.029
sC REEEAME fsw = 200kHz , RSC = 562kQ 0.072 Vius
fow = 500kHz , RSC = 100kQ 0.306
sC B AME (TPSTH502x) fsw = 1,000kHz , RSC = 49.9kQ 0.605 Vlius
SR
Tsp FLON L TE PN 185 °C
Tsp_Hys O WTIR 15 °C
MR IR B 2%
VoL (RSN A lo = 50mA 1. 2.3 0.08 0.15| V
PVIN - Vou | R HLE lon = 50mA 1. 2.3 0.13 025 V
VIN = PVIN =
tr_ouT OUT L F+H] ] (TPS7H502x) %3:%}1;;)00% LY 9. 10. 11 ! " ns
VIN=PVIN =5V |9, 10. 11 7 14
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6.5 S (42)

XFF TPS7TH502x , To = - 55°C % 125°C , PVIN = VIN = 4.5V % 14V , %I F TPS7H503x , PVIN = VIN = 8V % 14V ,
VLDO =5V , OUT EEG#H ( BRAERA WM )

SH PR FAM BAME HEUE BAfE| A
i = 1,000pF ,
tr_ouT OUT -7+ (TPS7H503x) %%ADE 90;)00" VIN=PVIN =8V |9, 10. 11 9.5 18| ns
c 1 0000F Yg\“fPV'N: 9. 10, 11 95 18
Lk LoAap = 1, pF,
tRﬁOUT OUT L Jfista] 10% % 90% VIN = PVIN = ns
14V 9. 10. 11 1.5 20
Croap = 1,000pF , 9. 10. 11 85 16
) 10% % 90% VIN =12V ,
tR_out OUT Ftif ) (TPSTHS02x) [ ————— PVIN = VLDO ns
Loap = 2T 9. 10. 11 45 12
10% % 90%
VIN = PVIN =
X CLoap = 1000pF , 9. 10. 11 6.5 14
tr_our OUT i) (TPSTHS02x) |ob0A% " 0 P 4.5V ns
VIN=PVIN=5V |9, 10, 11 6.5 14
tr_out OUT TR [a] (TPS7H503x) g(;;gjofg/‘:oPF " |VIN=PVIN=8V |9, 10. 11 9.5 18| ns
Cions = 1000pF Yg{'f PVIN=""19 10. 11 95 18
tr out OUT F Wi ] 0% % 10% NSNS ns
14V 9. 10. 11 11 18
Cioap = 1000pF , 9. 10. M 6.5 14
) 90% % 10% VIN = 12V
thOUT ouT _FISL%ETJL“ﬂ (TPS7H502X) c ~ 220pF PVIN = VLbO ns
LOAD — ,
0% 25 10% 9. 10. 11 35 10
PVIN = 4.5V 1. 2.3 0.55
lon U AE 7 HLIF (TPS7H502x) VN By 2 3 07 A
lon UAE 7 LI (TPS7H503x) PVIN = 8V 1. 2.3 1.2 A
PVIN = 12V 1. 2.3 1.2
o B PVIN = 14V 1. 2.3 1.2 A
VLDO =45V |1, 2. 3 0.55
o uefisr (TPs7Hsozx) o2V PYINT o =sv 1.2.3 0.7 A
VLDO =55V  [1. 2. 3 0.85
R PVIN = 4.5V 1, 2. 3 0.7
loL VA FE FEIR (TPS7H502x) SVIN = 5V o 3 08 A
lov e % (TPSTH503x)  |PVIN = 8V 1.2.3 13 A
R PVIN = 12V 1. 2.3 1.3
loL RELR L PVIN = 14V 1. 2. 3 1.3 A
VLDO =45V |1, 2. 3 1.05
oL el b (TPSTHS02x) | \bg 2 * YN~ [VLDO = 5V 1.2.3 13 A
VLDO =55V |1, 2. 3 1.55
Ron aE v zEN e) 100mA i OUT 1. 2.3 2.6 4.7 Q
RoL R BH 100mA #iA OUT 1. 2.3 1.6 2.8 Q
N FE%OA  1mA |- |PVIN =0V 1, 2. 3 0.7 1
V, : Rl v
UCLAMP ALt OUT HH ik BN E OUT  |ov <PVIN<5V [1. 2. 3 18 25
PWM FI 525t
12 PR R Copyright © 2026 Texas Instruments Incorporated
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6.5 AR (42)

ST TPS7H502x , Ta = - 55°C & 125°C , PVIN = VIN = 4.5V £ 14V , % T TPS7H503x , PVIN = VIN = 8V £ 14V ,
VLDO =5V, OUT Exm# (BRAERSH WM )

23 Wk F4) B/ME HEME BRKE| B
< < 0, 3 3
Ties I B ) (TPS7H502x) ?F\]/%QLV'N < 14V, 10% [ OUT ETHE g 40 44 30 80| ns
url:l
< 0, A
Tien HT L B ] (TPSTH503x) 8V \;'EN 14V, 10% i1 OUT EJHE g 45 44 30 80| ns
u/EI
ton_min o JE S ) ) .10, 1 135  165| ns
_ BRI A ( TPS7H5020
toft_min 7 TPSTH5030 ) ©) . 10, 11 55 70| ns
RKERL ( TPS7TH5021 Al ] . :
Dmax TPS7H5031 ) . 100 11 42%  46%  50%

(1) THEHT QML #4F. HRTHE XL,

(2) 1 COMP 3| Bl it

(B) HAXREZUHAMEE ,
(4) EDfEPTE

EZ 77

» MBS R E R S FS
I E] I 1] s
SE IR R, VLDO BEHE SRR — AL

AT, EUCK VLDO I AM R LRI FEF i 7R AR UL B

RE AR

MIL-STD-883 , J5i% 5005 -

HZ ] 15 6.6.

IR, F2 S35 PVIN

HEHEF] VLDO M1EHl Fig

H A
F4 BH RE (°C)
1 A 25
2 FHAS R 125
3 U -55
4 AR 25
5 BRI 125
6 BhASIR -95
7 ARG 25
8A eIt 125
8B ThEEMR -55
9 FFIMIR 25
10 FFIMIA 125
" I -55

ST, 9T REW RIS
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6.7 AR

XtF TPSTH502x , i s Bs4 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

45 5
4.495 4.995
S s
o 449 o 499
(o) (o)
£ £
S 4485 S 4.985
H 3
5 448 —_— -55°C g 498 855G
e} — 25°C o) — 25°C
0o — 125°C o — 125°C
g 4475 g 4975
> >
4.47 4.97
4.465 4.965
5 6 7 8 9 10 M 12 13 14 5 6 7 8 9 10 11 12 13 14
VIN (V) VIN (V)
Ryt = 10k @ Ryg = 3.74k Q Ryt = 10k @ Ryg = 3.24k @
Kl 6-1. Hi&ERESAH EESWABERRRA K 6-2. A& ERESMHBEESMABERNNXR
5.49 3.958
5.485 S 3956 7
= 5.48 s / N\
(0] d <
2 g 3.954 \
S 5475 — -55°C =
=
5 — 25°C 2 3.952 /
2 547 — 125°C 2
o
o 9 395 N
0 5465 3 N
> 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)
Ryt = 10k Q Ryg = 2.87kQ & 6-4. VIN UVLO EJtBMELERERKIKHR
Kl 6-3. W& R ESR Y B E SR BERKRER
3.752 3.764
S 3.751 /N S / /\\
S N 5 3762 / \
2 / N = /|
§ 375 4 \\ § / \
£ £ 376 >
= / N =
£ 3749 < /
£ © 5758 / N\
o o ~tr N
9 3748 ~ \
3 5
z N\
£ 3747 > 3.756 A\
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)
B 6-5. VIN UVLO T RERIESIEERKIRER & 6-6. PVIN UVLO EFHR{E SR ERFIRR
14 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

3.564 0.632
/
/
< /
s //\\ . 063
2 NN b
S 3.562 ~
8 / \\ S o628
= < .
= / N é _______________————-_____————
(2]
£ 356 / E 0626 f———"" |
E / 2 — -55°C
o b — 25°C
s o 0624 — 125°C
=] o
2 3558 g
g 0.622
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)
El 6-7. PVIN UVLO THRRESEERIKXE VIN = 4.5V & 5V
B 6-8. g L7+ B SHA IR F LR
0.634 0.5275
0.632 0.525
S S
T 063 § 0.5225
3 2
£ 0628 E o052
(2] N ° ()]
5 0.626 - 2555000 < 05175  s5C
s — 125°C L — 25°C
S 0.624 3 0515 — 125°C
© ©
[= =
w w
0.622 0.5125
0.62 0.51
5 6 7 8 9 10 11 12 13 14 4.5 4.6 4.7 4.8 4.9 5
VIN (V) VIN (V)
VIN =5V £ 14V VIN = 4.5V % 5V
B 6-9. A FF B SHA R LR & 6-10. R T HBIME S BERKXR
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

0.5275 5 975
I
=3
0.525 > 972
s : \\\
o] =} T—
2 05225 g 96.9 e
2 L
£ o052 2 9656 —_—
g — 55°C 2 —— |
£ 05175 — 25°C Z 96.3
‘j]-) — 125°C 3 —_ -55°C
g 5 — 125°C
w s
0.5125 2 957
a
0.51 K 954
5 6 7 8 9 10 11 12 13 14 45 46 47 48 4.9 5
VIN (V) : ' TVINY) '
VIN =5V % 14V VIN = 4.5V & 5V RT = 1.18MQ
Bl 6-11. ERE T FEBRME SHI LB R RIS & B 6-12. FFE R 55\ R [ 2 B
= 97 < 199.5
= 5
g 96.75 5 19—
: : ——
§ s Z 1985 —
IC - C
2 2 198 \\“\
§ 9625 s s — -55°C ]
g YN E 1975 — 25°C
3 o — 125°C 3 — 125°C
E E 197 =
£ £ ——
2 9575 S 1065 I —
o a '
-
X 955 & 196
5 6 7 8 9 10 1 12 13 14 45 46 47 48 4.9 5
VIN (V) VIN (V)
VIN = 5V £ 14V RT =1.18MQ VIN =45V & 5V RT = 560k Q
Bl 6-13. FF3R 5B EMKXER & 6-14. FFXRHFR M N BERIIR R
16 PR Copyright © 2026 Texas Instruments Incorporated
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6.7 SRR (52)

X+ TPS7TH502x , Ao A & 7E PVIN = VIN ( 4.5V £ 14V ) . 500kHz FFHli% H Ta = - 55°C. 25°C fil 125°C [

AT, BRAE AW

< 1985 5 506
T I \
= 3

S 198 e I
| S 504 P——ou-u

g o \\
8 g — |
o 197.5 o
S 5 s02
= — -55°C S — -55°C
b 197 — 25°C o — 25°C
£ — 125°C 3 — 125°C
£ £ 500

g 196.5 g

8 S
o x
'_
© 196 & 408

5 6 7 8 9 10 M 12 13 14 45 46 47 438 49 5
VIN (V) VIN (V)
VIN =5V £ 14V RT =560k @ VIN =45V £ 5V RT =210k Q
B 6-15. Froc i S N\ IR R R B 6-16. BB SN\ HERIFRER

0 505 m 1008

qg). ag)_ e S

2 503 2 1002

g 2

S 502 S 999

s — -55°C s — -55°C
? — 25°C @ — 25°C

3 501 — 125°C 3 99 — 125°C

£ £

£ £

g g

2 500 2 993

o a

= =

@ 499 X 990

5 6 7 8 9 10 1 12 13 14 45 46 47 48 49 5
VIN (V) VIN (V)
VIN =5V £ 14V RT =210k Q VIN = 4.5V % 5V RT = 100k Q
B 6-17. JFRME S A BER X R &l 6-18. TF><HR SN\ BRI R
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

E 6-21. AR EEESMARERKXR

< 1005 0.601
I
=3
g 10025 — 0.6005
[)
g —
g > 0.6
2 1000 9
_g’ T 0.5995
S 9975 £
s — -55°C 2 — -55°C
3 v > 0.599 — o5C
8 995 — 125°C 8 — 125°C
£ S 05985
g 9925 0.598
o
[
© 990 0.5975
5 6 7 8 9 10 11 12 13 14 45 46 47 48 4.9 5
VIN (V) Input Voltage (V)
VIN = 5V & 14V RT =100k Q VIN =45V £ 5V
A 6-19. FFE S5 N\ BRI X & & 6-20. PR e FEEAE S5 B ER] KR
0.602 0.996
— -55°C
0.6015 — 25°C
= 0904t — 125°C
< 0.601 < I
S < —_— ]
2 0.6005 G e
S 2 0.992
5 c
S 0.6 =
o — -55°C £
() o =
2 0.5995 — 25°C 5 099
g — 125°C z [
> 0.599 sg \
O 0.988
0.5985 ~——_
0.598
0.986
5 6 7 8 9 10 11 12 13 14
Input Voltage (V) 45 46 47 VIN W) 4.8 49 5
VIN =5V £ 14V

VIN = 4.5V % 5V

Bl 6-22. RLIRFR % BIE SHA BERIFRFR
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

0.994 3.9
3.6
s 2
5 0.992 £ 33
£ C — -55°C
o 8 3 — 25°C
ey c o
= 099 g — 125°C
€ — -55°C ®
3 — 25°C g 27
= — 125°C a
E 098 N 2 24
8 ’ /, ‘\ 93-
/// 2.1
0.986 1.8
5 6 7 8 9 10 11 12 13 14 45 46 47 48 49 5
VIN (V) Input Voltage (V)
VIN = 5V £ 14V VIN = 4.5V £ 5V
FE 6-23. FVRRRHIRESMA B ER KRR B 6-24. FHiHH SN HIERIKRER
3.6 25
3.3 — —~ 225
- \\\ g
E 3 5
S — -55°C 5 2 — 55°C
8 57 — 25°C e — 25°C
s —_ — 125°C 2 175 — 125°C
o — 2 1
2 24 &
14 c
Q 2 15
2 21 3
o >
18 & 125
1.5 1
5 6 7 8 9 10 M1 12 13 14 45 4.6 47 4.8 4.9 5
Input Voltage (V) Input Voltage (V)
VIN = 5V & 14V VIN =45V & 5V
B 6-25. LivEEfH S BIER X R K 6-26. THEfHSMNBEERIRR
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

225 5
- / - 48 //
g, 175 3 / /
& / E / /
3 15 / 5 46 o
o — -55°C
% — 25°C é // //
5 12.5 125°C § -
9) D 44 —
10 _— — -55°C
/ — 25°C
— 125°C
75 42
100 200 300 400 500 600 700 800 900 1000 45 46 47 48 4.9 5
Frequency (kHz) VIN (V)
VIN =12V Croap = 1nF VIN = 4.5V % 5V
E 6-31. TIEsRFE R GMEHE PR R B 6-32. frpl U S\ HR IR R
5.6 2.975
54 /// 295
- = 2.925
<
g 5.2 2
= e 29
o L~ ] g
3 5 ] - 3 2875
2 " £ — -55°C
3 ] _— & 285 — 25°C
§ 48 /, & — 125°C
2 1 B 2825
4.6 L= — -55°C
— 25°C 2.8
— 125°C
44 2.775
5 6 7 8 9 10 M 12 13 14 45 46 47 48 49 5
VIN (V) VIN (V)
VIN = 5V & 14V VIN =45V & 5V
K 6-33. frflER S A BERINX R Bl 6-34. HEB R SWMABERKRR

Copyright © 2026 Texas Instruments Incorporated

R 21

Product Folder Links: TPS7H5020-SP TPS7H5021-SP TPS7H5020-SEP TPS7TH5021-SEP TPS7H5030-SEP

English Data Sheet: SLVSHI9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5030-sep?qgpn=tps7h5030-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSSS3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSS3D&partnum=TPS7H5020-SP
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5030-sep?qgpn=tps7h5030-sep
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SP, TPS7H5021-SP

TPS7H5020-SEP, TPS7H5021-SEP, TPS7H5030-SEP

ZHCSSS3D - MARCH 2025 - REVISED MARCH 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 SRR (52)

X+ TPS7TH502x , Ao A & 7E PVIN = VIN ( 4.5V £ 14V ) . 500kHz FFHli% H Ta = - 55°C. 25°C fil 125°C [
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6.7 SRR (52)

X+ TPS7TH502x , Ao A & 7E PVIN = VIN ( 4.5V £ 14V ) . 500kHz FFHli% H Ta = - 55°C. 25°C fil 125°C [
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
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6.7 SRR (52)

XtF TPSTH502x , i s BS54 46 PVIN = VIN ( 4.5V & 14V ) . 500kHz JF 4% 0. Ta = - 55°C. 25°C Al 125°C
AR, BRAESE B,

30% 30%
25% 25%
3 20% 3 20%
c c
0 ]
3 3
g g
w 15% = 15%
K 2
o [=%
£ £
S 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 (pA/V)
VIN =12V VIN =12V
B 6-47. Ta = - 55°C i RS2 TASLES S 15 F 6-48. Tp =25°C I HIRZETAHRES S0 1i
50% 30%
25%
40%
g 200
g g "
s 3
S 30% T
3 L e
3 = 15%
w 2
o o
g 20% E 1o%
5 n
»n
5%
10%
0
N IO W W W W W W oW W W O WWW - v Lw v N
0 2585233883828 888 &8585 &
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350 2o & 2o 2 I 2 ° 8 S o g
Error Amplifier Transconductance (BA/V) Voltage Reference (V)
VIN =12V VIN =12V
[l 6-49. T, =125°C Y [N RETR KRBT R 410 H 6-50. Tp = - 55°C I f o R BEHESY A
Copyright © 2026 Texas Instruments Incorporated FER KRR 15 25

Product Folder Links: TPS7H5020-SP TPS7H5021-SP TPS7H5020-SEP TPS7H5021-SEP TPS7H5030-SEP
English Data Sheet: SLVSHI9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5030-sep?qgpn=tps7h5030-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSSS3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSS3D&partnum=TPS7H5020-SP
https://www.ti.com.cn/product/cn/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com.cn/product/cn/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com.cn/product/cn/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com.cn/product/cn/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com.cn/product/cn/tps7h5030-sep?qgpn=tps7h5030-sep
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SP, TPS7H5021-SP
TPS7H5020-SEP, TPS7H5021-SEP, TPS7H5030-SEP
ZHCSSS3D - MARCH 2025 - REVISED MARCH 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 SRR (52)

ST TPS7TH502x , firn iy B 7E PVIN = VIN ( 4.5V £ 14V ) . 500kHz JF 4% H Ta = - 55°C. 25°C Hil 125°C 1)
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VIN LDO VLDO
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Bandgap [] VLDO_FB
Generator
REFCAP [ }-—4. Vaon —+ Lo oo
VREF _”-" [ PVINuvor Driver
VINU\/LOR . ’7
PVIN
EN Over
Temperature
—|— Control Logic
ss ouTH
COMP/2*
VSENSE SYS_ON ] OUTH_REF
+
150mV _ﬂ' PWM
Slope -
comp [cometien
AVDD
& +
I ILIM
Ves_ium -
CLK >—' j OUTL
Leading Edge DCL
RSC Blanking Only for 50%
duty cycle
version Unpowered
s L — ]
w oo
Oscillator L
External Clock
SYNC Detection ==
J[] AGND
*COMP/2 = COMP/CCSR
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REFCAP

EN
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RT
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LDO
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AVDD

Bandgap

Generator

[t

VREF

Vecr

I

+

AVDD

VINyvior :’

Driver

E] VLDO

Leading Edge
Blanking

External Clock

Detection

*COMP/2 = COMP/CCSR

Oscillator

*+— VLDOuyvior
-”_+ — PVINuvior
Over —
Temperature
Control Logic
Enable Detect
COMP/2*
SYS_ON
+
150mV _ﬂ' PWM
Slope -
Compensation
* +
I ILIM
VCSJLIM -
CLK
DCL
Only for 50%
duty cycle
version

AVDD

PVIN
OUTH

] OUTH_REF

o
Unpowered
Clamp

[] PGND

ﬁ] AGND
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7.3.1 A B /% (VIN) #VLDO

TEREIBITH R , TPSTH502x % N\ LR R R 1E 4.5V & 14V Z 6] , 1 TPS7H503x % A\ LR Ju 2 8V
% 14V, VIN 1 AGND Z 8 FE F /0N 0.1uF M/ Na B s . BN\ 5 A 2SR e sEin s i s E . mILL
fFF7E VIN. EN A1 GND 2 [a]3& 82 ) H FH. 23 I 28 R 15 4 N LR UVLO.

WEHNAE VIN b e S FHVE 9 3 ke s 2e 0 N, I T48 VLDO AR A . % T TPS7H502x , VLDO #i i A ££
4.5V & 5.5V FIEE N THAE. 1XFE , BT LA i858 VLDO #4823 PVIN J-IK5) GaN IhR 4 Skt
%F VLDO #EAT 4w Ent | L PH /> 20 & P AN BB AE : Ryt 2T VLDO #1 VLDO_FB 2 ] , Ryg fiz-F VLDO_FB #i
AGND 1], mJUMEA 72 1 Rk BEAIER Ry HIBHAS .

VREFCAP

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

-

Lrp -
VREFCAP y\j 1.223V ( Jjﬂ.ﬂ{ﬁ )
* VLDO RWHFIEMBATH M B E |, /T 4.5V £ 5.5V 2 |H]
o Ryt A E&BFEALT VLDO A VLDO_FB 2 [a] (1) TH 0 H B 2% FOAE (B4 10k Q )

o\

* VLDO
Cvioo —— Ryt
VLDO_FB
Re §
AGND

& 7-3. FIFX} TPS7TH502x VLDO #i i A B TR RN B

S F A VLDO FIEIREN 28 224 N 1K) TPSTH502x M |, T @ Gk FAE I EBHSs , ¥ VLDO #E AN 5V.
s e B IS Ryt fl Ryge TPS7H502x VLDO Fak#% H KIERF RN 0.4V, 1B |, BE#%E VLDO k3
FIAR RN, K R s Em e , EEMABEIAE 7V, R 785 K4 VLDO Fa k2 i e .
HXRBELZVEMER | ESHT 6.5, AT A VLDO # PVIN $#A4tfa g N & LAkEh GaN FET M NS |, iX
—MAEREE | RN FET T 5 MR i B CL R A=k

lg = Qg X fgw (2)

Hrp
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« g /& GaN FET (il i
Qg% GaN FET [ M HLAT (778 il 7 11 B P AR E )
o fay 2 HLBEE R SR R AT R

TEXMEEN T , VLDO $24t4 FET MIAMTHRRAS B BRERNEE /1. T TPS7TH503x , VLDO %t [l & A
5V. BT PVIN % TiZ 8k e/ TERE N 8V, Klitk VLDO kiR PVIN. % T A ek, &il
VLDO L#EHERIHA N 1uF. 1Z83ER EN 5]t AT PLER 2] VLDO,

7.3.2 B5ha$FA # /% (PVIN)

TPS7H502x [#BRZ) 24 2% 4 N\ HELE JE A 4.5V % 14V, TPS7H503x (1IR3 28 4% 38 ¥ 1 FE R Y6 FE A 8V & 14V,
Za OUT 5l F#E At R 2% T PVIN L34 H K. Rtk , TPS7TH502x % 1| 8% e 0% A T N3 T 1
MOSFET A1 GaN FET [ i % 4 28 W vH R A& S M il i s . TPS7H503x &%) 2 -1 MOSFET (1) itidAT 1
Efile X THE MOSFET |, UM HLE A 10V & 12V. GaN IhZ SRS E % F2 4.5V £ 6V I HE .
JIT 5 B AR L e BT B R SR B AE DR Az 4 i B8 o VR P N IR B 8 BRI A2 DA AE R e B R SR HL
PVIN Af HE%E8# % VIN ISPl (e, dhic 8 T Ik3) TPS7TH502x il TPS7H503x [11fE MOSFET &,
TPS7H502x ) GaN FET. 7f TPS7H502x UL E H |, #IUEF Ryt M Ryg , LAME VLDO A A # FLESFE (it 5V
FIHLE . 5%t VLDO %t #4792 s ZVEAIME R |, S A # /& (VIN) #1 VLDO.

VIN

CD Cow == PVIN

® VLDO
Cvibo —— Rwé
VLDO_FB
" R §
AGND

F 7-4. TPS7H502x [¥] PVIN Z| VIN &AL E

£ TPS7H502x # , VLDO 7] PLERER] PVIN |, PLERHE 4.5V & 5.5V FIfa MR IKED L . T B $a i 28 1
=, @iUAE PVIN 2] PGND Z jalf# & /N 1 0 F FIHEZE . T TPS7H502x 1S , 24 PVIN i#%#:3] VLDO B |, iX
Al VRS VLDO AT FE i) 1 uF A, " DUMERBSMNI B |, (HABENENT 4.7 0F , DURER VLDO L3 1
SETE
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VIN

CD Cow == PVIN

VLDO
Cwoo—— Ry
VLDO_FB
- Rvs
AGND

& 7-5. TPS7H502x ¥] PVIN | VLDO &8 AL 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)

BT LLEE EN 5% TPS7TH502x Al TPS7H503x AT REERME . 1% 5| AT LB #23%4% %) VLDO |, iXFf
FATLAYE VLDO LRy S EN SR BT s BER , SCBD S 8. ST REe o, tesl b ay
HH— MM A RS 5 8 — A AR PGOOD {55385, f)a , vl LAE A B B8  # l 2 BE AT g AE |, DUE
76 VIN &8 P o e ) BRE R S ey, o B 7-6 o XA BBEASECE N 4, HAF—ANE VIN fil EN
Z 8], H— 4 EN #1 AGND 2 Ji].
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VIN
[ VIN
Ruvio_top €
<
"] EN h
_, VENR + _I
V_* To internal enabling
ENF

circuitry

\AA4

[ 1]

\AA4

Ruvio_ ot €
<

4[|:| AGND

&l 7-6. {3 PSR e EL AR A R 51 IAC B

i JrREaC 3 mF, FH P AT LIRS s P 7 R OR R s U, S FTIE ) Ryvio sot 1A Ruvio top MIME. 18I
XLEE PR B S | 7R 4 W T E RN R B

VSTART_MAX

Ryvio_top = RyvLo_BoT X [m -1 3)
RyvLo_ToP

VSTART_MIN = VENR_MIN X [m +1 4)

TER 7-6 (OB B, A BRI T4 E MR |, P iE S B R EBUE T 607, RN EN 31T
R R B SEOCM R | T A 5 AR 6.

RuvLo_top 1] (5)

V =V X
STOP_MAX ENF_MAX [RUVLO_BOT

RuvLO_TOP + 1] )

\ =V X
STOP_MIN ENF_MIN [RUVLO_BOT

WEERENE , HPEN RUVLO_TOP H RUVLO_BOT EPFERS , S0 E/NG . B IX S i BH AR aE  , DA ER
B RIS AT . A RSE A SO N % U 08 , UVLO EH 2 A A R 75% BCE{K. # UVLO
W BN T R SR Sl B B, ] 7-7 R T 12V EEEL B TS Eh e R A UVLO R 3
Hh i KR Bl LR PR AR BN B ) 90% . FERXFRIE AL | A U PR EARFRE ) 75% 1 65% Z IR | K4
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______00 VIN = 12V +10%

0
VIN|  Maximum Veper 10.8V oo

Minimum Vgrarr 9.5V
Maximum Vsrop 9.1V

Minimum Vgrop 7.8V

/ .

B 7-7. VIN = 12V B30 BHAC & /) 5 Bh{E AT UVLO fE

7.3.5 BH/ERENE

SRR ) 88 A2 — A AR 1.2V Bk UE | IXN SR AR B AR . X2 FaASe 1T Wil REFCAP 5] 1
FAERIHE . ZHEEE 0.6V, JIRZEPON G- A S AE B K . IR AL MEAE COMP 5l L& | DL &
RO P IR R T ORRFAE £1% LA, W EIT7R o SR K IR S 25 22 545 1 P RE A BL T H R L 1
HEeds . REFCAP ST 2 470nF fiiti i A |, DR REHF I s/s AT IR W B ok 7S (SET) MhRefafd.

7.3.6 REHALE

TPS7H502x 1 TPS7H503x 2 il 28 {# F 5 SR Z UK 2% . R ZHUK 84K VSENSE 5| LS SS 5| i & 5 Y
#B 0.6V i EIEUE —FH R RIB/NE TR . EIEW BT RS |, REBKERE SN 1500uANV . SR M2 4%
EHAL COMP 5| JHIA1 AGND 28], HRZBOKES ELIMIE 5518 % N 14,500V/V,

7.3.7 B BIEGE

I 44 Vour 2 VSENSE 51 I FELRH 73 25 R 50 B rEL YR e s (V0 da tE L e o it e R 6 25000 22 0.8V
fbrpR e ke . 72 7 W Tk Reorrome

VREF
R = +————— XR 7
BOTTOM = Vgu7 — Vgp X RTOP (7)

He

* Vger N 0.6V ( HLEE )

* Vour 72T % ik

* Ryop 7& M PRI TIES s BHAME ( #100 10k Q )

W Regotrom M Rrop 1 IR A Z HFH (1% BREEAR ) St md o Ve 0E AR

7.3.8 #5737 (SS)

WS B R 2B I AL e g (s LR, RS L . AERUS S | R ZERORSE AR S 305
JE R R AE 9 FEUE |, L& SS BT FTFE] Veer A L. —H. SS Bl E ST Vrer , B8 30 BT 5E R
SS 5| AT AGND 2 [a] f s 25 2% I T4 4 PWM 51 3 (3R shf 18] o AT ARSE DL R A28, AT B35 Sl JE)
R AE R RS
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B 7-11. IE[E AR AR SUEE R 0 PWM AR

CS_ILIM %] AGND 2 [a]ff HiL P28 F TSI i, DAROR PWM IEH 247 3R AL i ORy . A imt BRI Vs 1um
TEHSFE R N AV (ARFRME ) o SRR BT 51 E) o F 0A 2 B, 280 0k N I PR AP IR 25 9 K 1
i (OUT). 52 15 feoR 7 FH T 5 Fride Hh vt B Ah) 1 a2 Pl BEL 284 1 TH R0
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THTER , lum FE 2002 RE Aer I H JAE A Ao B AT 3o 2 2R 2 0 i 85 Ao I D (3 o) OF BLAE R FET Wbk 5
AGND a4 N BE &%, D) aa ZBUAR U S0 L IAaE 2 TH AR I JCIRSR AT Abh 4, P #ER € Res I, 277
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® : E'I AN ® — ——Coss
0 OUTL
= —e!
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|
1
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PGND

B 7-12. R by R AL

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 &
KT EET 6V I, A7 % OUTH_REF 48 . 34 PVIN KT 6V if , OUTH_REF #J LI B %45 PGND. %
R, X TPS7TH503x #54F ( PVIN AR E VST %48 8V ) |, Ih#4 7 EAE OUTH_REF #1 PVIN 2 [a]{#
220nF L3

% 7-5. OUTH_REF %

IRFNAFIN R EE
PVIN < 6V ¥ OUTH_REF #%$%%] PGND
PVIN = 6V 7E OUTH_REF 1 PVIN 3| J{ijf] %5 —A> 220nF Hi7 %
7.3.18 #E M= (RSC)

FETT RN H B H AR o R W B R AR I, S B ThRIF R M 2 L B THE] 50% ULER , Befedi St A
R IRAS . AL, Felede R b TR — FuIRES © A sRIRUNI 1 34 LI 2 8] 3R 22 B A A e BT 5 R 2
TG I XA E AN ARG, WIE A INRERAMER . 0T TPS7H502x Al TPS7H503x , &1
MR HUE R, %A R R IR ZE O R LA 2 £ CCSR ( COMP 5 CS_ILIM 2t ) Jaik%. £
BAERHEEN , RUE TR R ARIREAMEET 0.5 x m, b m R HURSS FRERARRE . @UIRREAME N 1 X
m , BUAHHA EIF A 2R e E .

X IR S AT ISR 2t | AT DIORE R A2 B0 B OS5 Tt AUBAS RN R B o a1 ool s |
A8 Y B AR T 8 v AR R 1) 1 AR R SRR SR A . FERR B U Sh TR ORI B Y R RO th 75 B R AR
IR Tiblik =

X T IR s
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_ Vout X Rcs X Acs
SC= LouT % Nps (16)
T S U e as
VouTt X Rcs X Acs
SC = —Lprix Nps (7)
W F TR R s
Vour =V Reg X A
sc = our IN]L>< cs X Acs (18)
Horr
* SC UL V/us N RERAMEE

Lout 2kt iEME , A0 wH (1EREEN)

* Lpri AWIFAEME , Ay wH (REGEL)

o LoZiRdE , By uH(JHE)

* Npg W H IR EL L

* Reg /& HLIAUER R BB &R A FELPEAE (B0 Q)

* Acs 2 5L EIUHK NG 8, EFE BRAL BORS AR R 48 ( WRAEH )
° VOUT I%yz:}ﬁ%%%iﬁtﬂ EEE

© VN R AR

XtF TPS7H502x F1 TPS7H503x #xifil4% , o] LAMEH RSC 51 EIFIT AGND 2 [a] [ Hi BEL &8 K 15 B BT 75 (1R 3 4%
JiFE 19 JEIR T Ty RSC #iE & M FAA K TH 50575

RSC = 5(23?—87 (19)
Horpr
* SC 2P IRIFAME (AL Vins)
* RSC LLkQ Hy#fr
7.3.19 SiF

T TPS7H502x 1 TPS7H503x i Fil %5 iR 2= MUK 2% (OTA) , L rl LLN T 2A HYnk 2B FUATRAME . P Fhgh 2
HRZBMEEXGET , 2A BEF—1Y5 Reomp M Coomp FH BRI NS4 Chp , H T I AL g g ik . 1X
SEOEIE R P H A5 Y COMP 511 ( OTA %t ) At AGND 1],
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VOUT
Transconductance Rrop
Error Amplifier
_ VSENSE
) ¢ gmea
_L | \ VRer Reotrom
Co 2Ro
‘ ‘ = Type2A Type 2B
= Compensation  Compensation
COMP o

1 COMP Ccowmp

RCOMP RCOMP
= Cur
C :|:

B 7-13. TPS7TH502x 1 TPS7TH503x SR ¥ Mk TH

XtF TPS7H502x A1 TPS7H503x SCHFIil , FIAE A LU R R A A sOREFAMETTF . BRAR AWM, B2
KA SE PR ERAL (B H Rom i, F RoRHE |, Hz RoRiiR |, 555 ) .

1. IEFHARAS I SR (fo). THER , X T IHEFH A S s |, AE — a1 (RHP) %4,
X2 PRI s () B ARSE SO o X FIRRA8IR 4 , SSOIR WA T RHP AR — 2+ —2
8] o T IR Heds |, S SO WAL IR+ 22—

2. WHIIRLNET Gy.
o W TIERGURHE

Npg
Acs X Rcs (20)

o TR

Gy =

_ [1—Dmax] x Nps

GMm Acs X RGs (21)
o T TR

G = X (22)
Hrp

Nps F38 K &8 I 5 I R Il H b
* Acs &5 UL RGO K 4 .
* Reg /& HLIAUER R AL ELE i) FRLBELAE (B 6 Q)
° DMAX %&ﬁﬁ E@E%j( 5?[3[30
3. IHIRZEBOREE MG Aym , BLSEELE ARAE X
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2n x fc X Coyt

Aym = v (23)

=

Lr e
fo /& HARAE XA
* Cout R #eastn i A
* Gy =%y ES
4. WRIBFIFHERIEE Ayms RZEBCRES S T mea MR BHEHAE , 115 Reowmp :

AyM
8mea X KFB

o |\

Rcomp = (24)

Horr

RBoTTOM
Kpp = 7—m—F—5— 25
FB =~ RgorTOM + RTOP (25)

5. IRZEMRE ML T md B BN ST HRAE XRN+ 02—

_ 1 _fc
fZEA = 2w Reomp X Coomp ~ 10 (26)

At

_ 1
CcomP = 7% 01x fc X Rcomp (27)

6. BEAMESAEIEN A X T IR S, T RUR R E O T R AR 10 ESR TR AR X TR AN
SO A | AT DL R E Y ESR F SR RHP s IR -

1
fHF = 2w X Regmp X Crip — (Z-ESR ©F fRHPZ (28)
R -
Corre = 1 (29)
HF = 2mxf7_gsr X Rcomp
El
o ! (30)
HF = 2 X TRHpPZ X RCOMP

R, AR FE B N e iR B RS A R AMEIE & — AN R E A RE | 8 T B X i
SRIATREAE IR A e SR AT B AR .
7.3.20 A

WR LT 185°C (( MLAR{E ) |, PRSI LK S am ] g R IR R OGS IR R R 170°C (ML ) LR
B, S EH RS LT,

7.4 Z3FThEEAE

TPS7H502x 1 TPS7H503x i H [E] /& A Z g A H i i 20 i) o Sbdss il 25 n) DL T FE e 88 AU i Al 5 =St A
TR % 2 A Bl FE YR T 5% A IR SR 5 s A ) B BRAE . AR ERL IR T % B IR I A0S F B B8 AT AN, FRIE
R 2R AT LB . COMP 5| 1 A B i B S Ik P 350 L BEL 28 3 AT B T o 2446000 2] F1 H Y 1A 2 B& 5. COMIP Hi [
i, HEIETT SR B BT
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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 F1 TPS7H503x A i 48 51 11 PWM =il 4% | A5 M ik 3h 28 . 6T TPS7H502x , IR #) 25 1%
ANHEEEN 4.5V & 14V ; 4T TPS7TH503x , fii NHLELEY 8V £ 14V, TPS7H502x ] #&4itm=ik 1MHz (1)
AIYRFEIF MR | 1 TPS7TH503x Al &4t =18 500kHz AT ZmFE T oA . hab |, d ik R % il 28 7] 4w #2 LDO
FAEf Him s PVIN Z S %EH: , TPSTH502x 4L A ak2h #% vl LLRC BN H GaN FET 1217, N /M IR3# 5
it MOSFET 45416 , 7] LAZE TPS7H502x #il TPS7H503x ) PVIN FAd sk 14V (8 s s R 5N . %35 4%
A SZREZ PN EIRIG S , BFEART « k. EREATHE,

8.2 AN A
Rsnus Csnus
| - el
J‘ Reiave Cetamp _% ‘ ‘ * Cour ==
HVIN Cn Deue |
= I |“|t
I [
—
|||—

Reome Ccomp

Res_fir

l Res
—|: Cecs_rur §

8-1. TPS7H5020 #8745 F JH 38 K]

8.2.1 & ZER

Fre LR BN UL T GaN TR SRS - MW T FET M EFE e gs kit B 72 o anfa
g TPSTH5020 eI 7Y J e 3 28 Th R ) 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
Ryg = 7————— x R
VB = Vipo - VREFCAP VT (35)
_ 1225V _
RVB =Ty = 1275V 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)
tgs = RO = 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 (39)
[VouT + Vpl % [1 — Dmax]

Nps_max =

N _ 22V x 0.35
PS_MAX = 5V +0.7] x [1 — 0.35]

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

=2.08 (40)

[VouT + Vp] X Npg (41)

D =
MIN = vyt + Vp] X Nps + VIN_MAX

Dupeny = 8V +0.7V] x 2
MIN = T5V +0.7V] x 2 + 22V

= 0241 (42)

= [Vout + Vp| X Nps (43)
[VouT + Vpl X Nps + VIN_MIN

Dm

D _ [5V+0.7v]x 2
MAX = T5V + 0.7V x 2 + 22V

—0.341 (44)

WIS RYE 20% B FRIR BB ST Y

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 _ Vout X louT X %RIPPLE (47)
RIPPLE = ™V N "MaX X DMIN

5V x 4A x 0.25
IRIPPLE = "3y x 024 = 0-58A (48)
I _ VouTt X lout IRIPPLE (49)
PRI_PEAK = VN "MIN X DMax X 1 2

_ 5V x 4A 0.58A _
IPRI_PEAK = 777 x 035 x 085 T~ 2  — 3354 (50)

Vour xlour 12 , IRipPLE
IpRI_RMS = \|DMAX X | V1 311y X DMAX 3 (51)
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5Vx4A 12, 0.58A%
IPRI_RMS = \/035 X [ZZV >><< 0.35] + 3 =1.57A (52)
2 [IRiPPLE X Nps)*
Isgc_rms = | [1 — Dmax] X Iyt + ——5—— (83)

[0.58A x 2]°
—3

Isec_RMS = \/[1 — 0.35] x 4A% + =3.29A (54)

8.2.2.6 KL HLIFTF iR EY
eI, artin®l FET Rk R ERE 72 55 FHSH .

Vps = [ViN_max + VL] + Nps X [Vour + Vp] (55)
Vps = [36V + 12V] + 2 X [5V + 0.7V] = 59.4V (56)
1P 7 Y 7 A e R 2 /00 60V 1) FET. sibr b, fR BB ARG R mAie R FET , LAARVFBRSRIERRE .

AN FET BIAIE IR T B T 22 A8 v p it S I i . ik GaN 284 F%e H s A 200V, Fil5E HLIR
y 22A.

8.2.2.7 Hi — RS bR
VRN~ R AR M K Hh TR IV T B P 7 Rk 57 AT U3

VIN_MAX
Vp_sTRESS = VOUT + —Rpg (87)
36V
VD_STRESS = 5V+ 5 = 23V (58)

T oKy 23V, BN 1B IR DA AT BE B LR R A R I, R BB M AUE . THER , IRYE
KT Dh A AR BRI BERIIERE | W R TR B AR LA RC 2. R IAIUE IR R L
R, DAL BB He s (0 B R ORI . BT — AR ABUE (B 9 80V Al 15A , WIFE B R AR S5 R Al _E B 2 8 A

=

Ho
8.2.2.8 RCD #{fz

T 4 5 R E ) P B A (U RN AR LR 2 AE FET (IR AR BE RS, AT Re 2 tH LI, [RI b fee
I RCD $HAZ R FE 7 M R 58 AR FEANA | 58 44k T FET 34 5E RAUE F S T A -

W XEEAANBUIYIREEAT T, BOSIRE DL AR KRR BBk T BV R AR A AL RN (B, fF R AL
A AR A, R4 P e v e, 0 e S L P2 Ropame ATHLZASS Copame IR

Veramp = Keramp X Nps X [Voyt + Vp] (99)

ZH Kopamp EX T BArdmE. #an , X+ 50% IR E il |, B Koiavep BEN 1.5.

PNk, AT RME AR S R IR U Lieakace MBI AT FLIL Ipri_peak SRICMATHRL AL FEBH AR . 2 )5 AT LARA &
ATHRZRME. WHER , AVoawp VTR BRI B 40 X, @ ST 8 A28 AV I ses . il , X1
2% HIBLK , # AVeiavp WEE N 0.02,

2
VELAMP
Rotamp = 0.5x L x 13 x VeLAMP x f. (50)
-5 ¥ LLEAKAGE * IPRI_PEAK X § oo Vour + Vo]« SW
CcLamp = : (61)
AVcramp X VeLaMP X ReLamp X fsw
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8.2.2.9 #yH AR

HH, A UL P RS TS5 VR e g T R B A B M RO (iR 62 PR ) #E T
AR VT (R P R SUCEOR P AR (0 A A B PR SOTVATASE 15 AL A Y S 0 I 5 O O R S BT SR VRN
KNS mZET R EAR , W TR 64 Pron. $ATPUNTEIE |, N FE P OB Bt b i i
Ao RERIETUUR &M - Mt ISR HAR RSO 2% , fin i R IR K e vV LB AW 22N 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 T 2nxXLex COUT_BULK (66)
o . (67)
zero — 2m x CouT_BULK X ESRBULK
fgw fsw
Aty = 40 X lOglo[fresonant] 20 xlog10 % fzero 0

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 = TrxC XC (69)
£ X COUT_CER X COUT_BULK
Lf
Rout X L x [Cour_cER + CouT_BULK] ~ 55
Rf = (70)

R x |C +C
out X | OUT_(f(fz OUT_BULK] _ [Le % Cour cerl

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 LM
CS™ "M

(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-

JUE T SR A A TERATh e , FTFRRHT T FET SO g ng s Qg i 3 50 PWM B SLIE AT HE R AT RENE |
EA G 2 MKIE RC S A HE— 25 2 Bl 20 ) FIALAS 5 AW A o S UORE I a5 IO AL I R e BN I ie I T
RIFFAIE A 10 5L

8.2.2.11 SMFEAME AR R
ATLME R DL A, B U s AT AR . 15 E, R — A PR

1+ Dpmax

fZ_ESR = 2% Copr X REsR (72)
_ 14035 _
f2_ESR = Zwx 4700 x ama = 114-3kHz (73)
fp = L (74)
P VouT
2T X COUT X IOUT
fp=—————= = 270.9Hz (75)
21 X 470pF X A
Vour 2
Tour %1~ Pmax]
f = (76)
RHPZ ToRl
2T X ) X DMmAx
ps
SV [1-035)
fRipz = Ay = 32.0kHz (77)
21 X 5 X 0.35
2

N T IEWBCE R ZHOREF R A i, AR 2A BUAMEE SR SEIUAS E Ik . TR, BAMEEORIE ] T1EiE
SR R B AT IR A . S U@ AL T RHP F IR DY 7 2 — B SE  A . Bhiseh i)
HBR2E IR 4kHzo 1R 22 JOK A 9 26 38 2 1 10 B DI B H AR ZE IR, B HUR T Reompe W1 A2 78
7~ , Reowp MR et 21, el 23 fn iRt 24 #E5H . J7REaK 25 JEon T Keg MITHE %

2m x fo X Coyr X Acs X Res

R = 78
COMP™ T1 — Dyax] X Nps * Krp X gm (78)
Reomp = 2m X 4kHz X 470pF X 1 x 0.1& — 4326.880 (79)
[1-035]x2x0.12x 17507
IREIRA T R E NS ORI 502, R AT BLES Coomp HIME-
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_ 1
CcoMP = 2rx01x fc X Rcomp w

_ 1 _
CcoMP = 2% 01 xakiz x 432ka — 2 1-96nF (81)

BJa, R R B E Y ESR F AN RHP 2 b IRUIRE . AEIX MBI, RHP % K.

_ 1
CHF = 27X Triipz X Roomp (82)

_ 1 _
CHF = 2rx 32z x 432k — L-150F (83)

1 PR HEAALHER , Rcomps Ccomp A1 Chr HIRTIE FTIEE 4358 4.32kQ . 100nF A1 1nF. EEE , XEHEP
EERAE— N A RN FE A | 8% 2 R A MES AT AL, DAE B R i &AM E Lz,

8.2.3 W /H %

Tek Stop 5 T ; 1 Tekstop [ | =T} = 1
1] [ U
a % WW‘
S | ‘ 5
/ |
3VDUTWW“‘~“/ z&émur*
& 200“1‘0 s @/ | ; 5 s L
L Value b;lean ;'\:‘;‘ T MaiOk &S Std DZE'\?OV } [ % o J[fﬁmn.wuom ?010;1)5\:; A;%)U/A J[ ]
@D Rise Time 571lms _ 5.71im 5.711m 5.711m 0.000
&l 8-2. REAFAHAZH Vour B3 &l 8-3. R HAT ) 4A T BRI B2
Tek Stop ; I | ]
b |
Y‘v"
v [ — it — [~
TDIBATE
[‘_’ S0 J[%Oﬁizm 0000ns ibzksgfiﬁs .s..oofv [ }
&l 8-4. HHRAIT R /G S
8.2.4 1 [k Fr st

TPS7H502x 1 TPS7H503x 7] T3S A ERE . TPS7H5020 [HFERC B tn & 8-5 (K fii 1k 5 3 B s
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v O T Cw

Recomp Ceomp

-l
Ll

Cour —= Vour

Rsorrom

71

o
&
[

RT

Res_rur

l Res
—|: Ces it §

&l 8-5. %A TPS7H5020 {7 5 #e 88 i feijfk R 3 &

FETHERCE T, $55€ T TPS7H502x 8t TPS7H503x il &3 eIk AR 5 “ iE 710 727 R RI4R MK
Ble EEXHIETIRFETCIER | XATDHZIR “ TR Dh R 7 PRI E . Iehh , “ A%
FAEE TR T TR R s A TR T . TR A 1 B R B IR

o THEFARESIEE FET ST BI , AR MEER. S5 FET BRSNE, PGB KA H
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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 -551t0 125 R2420101PY
5962R2420102PYE Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 R2420102PY
TPS7H5020MPWPTSEP Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 7H5020PWP
TPS7H5021MPWPTSEP Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55to 125 7H5021PWP
TPS7TH5030MPWPTSEP Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 7H5030PWP
V62/25651-01XE Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -551t0 125 7H5020PWP
V62/25651-02XE Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 7H5021PWP

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP :
o Catalog : TPS7H5020-SEP, TPS7H5021-SEP

o Space : TPS7H5020-SP, TPS7H5021-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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
5962R2420102PYE  [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
TPS7H5021MPWPTSEP [HTSSOP| PWP 24 250 178.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TPS7H5030MPWPTSEP [HTSSOP| PWP 24 250 178.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Mar-2026
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
5962R2420102PYE HTSSOP PWP 24 250 208.0 191.0 35.0
TPS7H5020MPWPTSEP HTSSOP PWP 24 250 208.0 191.0 35.0
TPS7H5021MPWPTSEP HTSSOP PWP 24 250 208.0 191.0 35.0
TPS7H5030MPWPTSEP HTSSOP PWP 24 250 208.0 191.0 35.0
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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.
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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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