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RSC -0.3 36 v
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0.3 VLDO+0.3
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OUTH_REF -0.3 10 v
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-0.3 VIN+0.3
VLDO _FB 0.3 1.9 v
REFCAP®) 03 19 v
0.3 VLDO+0.3
B (IR &R -55 150 °C
{RAFIR -65 150 °C
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2 A(2) -
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6.3 ?Eﬁiwﬁ%#
BYPRIRSEFEPAN (FRICRLIR D72 RD)
B/ME  AFME ROKIE| B
VIN 4.5 14 \%
PVIN 4.5 14 \%
SYNC 0 7 \%
EN 0 7 \
comp() 0 23 Vv
VSENSE 0 0.6 1 \
VLDO_FB 0 12 13 vV
88 0 1.5 \%
CS_ILIM 0 1.5 \%
OUTH, OUTL 0 14 \Y
ASTEF AL —L— (VIN) 0.03| Vius
AN EBEAL—L—K(PVIN) 0.03| Vius
B2 O L1 -55 125 °C
(1) FCOWTE, TEsEHIE PWM Al B ML TSV,
6.4 BAICBIT 5158
TP7H502x
BT HTSSOP BUAT
24
Reua B 0D P~ BT 26.6 °CIW
Reuc(bot) BAMNGr—2 (KH) ~OEHEKHT 0.9 °C/W
Ress EA DO~ OIS 7.7 °C/W
ReJctop) BEAMADr—A (1) ~DOBEHT 18.0 °C/IW
Wit Beaihhan L ~ DRk T A— X 0.2 °CIW
Wi BE DDA~ DR T A= 7.7 °C/IW
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5 B
Ta =-55°C~125°C, PVIN = VIN = 4.5V~14V, VLDO =5V, OUT I3 MA fif (BRI DR RED)
7RG A—F T AN Geft: P77 N—7N | Byl EREE BAE|  BAL
BREERBLIUENR
OUT I3 fsw = 100kHz 1.2.3 6.8 1
IDD T EE IR B e A mA
fif, PVIN =VIN fow = 500kHz 1.2.3 8.5 17
OUT (HEH
e - =
IDD IIWEEIEE 4. PVIN = VIN fow = 1MHz 1.2.3 10.3 25| mA
= fow=100kHz  [1.2.3 8.5 12
IDD DGR OuUT @ Cloan - mA
1000pF. PVIN = VIN |f,, = 500kHz 1,2.3 14.5 22
OouT @ CLOAD = —
IDD BB fow = TMH 22. 2 A
BRI 1000pF. PVIN = VIN |'SW z 1.2.3 5 8 m
C Loap= 1000pF fow=100kHz  [1.2.3 7 10
IDD I EBIR B (OUT, VIN=12V, fow=500kHz  [1.2.3 10 13| mA
PVINSVLDO =5V) [t " \iHz 1.2.3 135 20
Istart 2BE— T T ik VIN = 3.5V 1.2.3 3.8 5/ mA
Iob(dis) RBUNAERE EN =0V 1.2.3 mA
5V < VIN < 14V,
RVT = 10kQ. 1.2.3 436 449 462
RVB = 3.74kQ
5.5V < VIN <
NEY =7 L¥ 2L —ZHhE 14V, RVT =
VLD = 1uF 484 4. A4 vV
(0] I CVLDO M 10kQ. RVB = 1.2.3 8 99 5
3.24kQ
BV<VIN<14V,
RVT=10kQ. [1.2.3 531 548 565
RVB = 2.87kQ
VLDO_DO W*B)#T N D/707'7}\ RS IVLDO = 25mA, CVLDO = 1}.IF 1.2.3 0.4 \%
VIN = VLDO +
@)
VLDO i, AR 0.5V 1.2.3 25
@ VLDO @ 96% LA Z
|_VLDO K VLD i VIN = VLDO + mA
| IZFN O H 1k ETHBIE, Cuno |1y 1.2.3 55(4)
=1uF
VIN 2 7V 1.2.3 90¢4)
AR—T VBRI UMEE L EEERS
Verr jiffj”j% kDAL= 1.2.3 057 063 066 V
Venr 1]7\:*7”@53?7““”‘73 1.2.3 048 052 055 V
‘ EN =1V 1.2.3 1 100| nA
len AF—T VANY—2EF |VIN =14V
EN = 7V 1.2.3 30 700| nA
PVINyvior  |PVIN UVLO 1% 439 1.2.3 365 376 395 V
PVINuvior  |PVIN UVLO 315 F39 1.2.3 345 356 375 V
VINovLor ~ |VIN UVLO 314, 439 1.2.3 385 39 415 V
VINgwLoF  |VIN UVLO 375 F3Y 1,2.3 365 376 395 V
VLDOuyyior |VLDO UVLO M3rh E73 1,2.3 365 377 395 V
VLDOuyyior |VLDO UVLO M37h T3 1,2.3 345 359 375 V
I ThAZ—h
Iss VT NAL— N S$S=0.3V 1.2.3 20 28 34| A
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6.5 BRI (Fix)
Tp =-55°C~125°C, PVIN = VIN = 4.5V~14V, VLDO =5V, OUT X ME& fif (FFIZFER D22 RD)
RGA—F T ARGt F7IA—TN) | BVl Al BoRfE| BiAr
T5— TS
EAgm e THTORIZLTTE ] 400 < oo < 100A. Vicowm =1V [1.2.3 1100 1750 2700| pAN
EApc DC # A Vsense = 0.6V 13000 VIV
S s PN N N - — RS
EAisre 3;7 TT DY —=ABIOE V(C?MP) 1V, 100mV AJjA—/N—RZ 1.2.3 95 210 7y
i A7
EAIsNK TH— LT DI I X@QMP) =VA00mV ATA—=A=RT gy 5 g 95 210| pA
EAr TT— 77 H AR 8 MQ
S5— 7S o
EAos TT—= T T ANNAT e E 1.2.3 5 6l mv
JE
EAis RRAET VT NS T RE 1.2.3 25| nA
EAsw R 1.2.3 7.5 MHz
BERE
VIN < 5V 1.2.3 0.8
VLDO = 4.5V
VIN 2 5V 1,2.3 0.8
SYNC,. SYNC AJJ Low L~L %
VIN < 6V 1,.2.3 0.8
VLDO = 5.5V
VIN 2 6V 1,2.3 0.8
VIN < 5V 1,.2.3 35
VLDO = 4.5V
VIN 2 5V 1.2.3 35
SYNC High L1 GO R %
VIN < 6V 1,.2.3 35
VLDO = 5.5V
VIN 2 6V 1.2.3 35
fsyne JE I G PN C D[R 1] 4,56 100 1000| kHz
Fa—TA FAIVCORM | oy ) o .
Dsync (TPSTH5020) SR I DT 2—TF 4 ATV 4.5.6 40% 60%
T a—74 AL TOR Ry I DT 2—T 4 ATV f2 0 0
Pswe ] (TPSTH5021) () 200kHz 4.5.6 48% 52%
\ — Aray s D7
— = = Ny DT 22— =
T a—7 4 ATV TDIA il =74 YA
Dsyne 5 TA AT, 4.5.6 49% 51%
# (TPS7H5021) ©® 100KHz < f < 200kHz |/ 100kHZ < f <
200kHz
S A= N i A=V 3 N
DTint SO RT 73 F24E35 7 9.10. 1 2 5| (1/fsy) s
WY oy I DB ey 27~ s
DTexr DR RT 3 F2E5 7 9.10. 11 2 5| (1/fgw) s
RT = 1.18MQ 1.07MQ 4.5.6 80 95 110
RT I/l J L3N AT
f N RT = 560kQ 511kQ 4.5.6 175 195  220| kHz
sw AT
RT = 210kQ 205kQ 4.5.6 450 500 550
RT I/l J L3NNI A YT
f f=s RT = 100kQ 90.9kQ 4.5.6 925 1000 1100| kHz
sw ST
BEVT 7LV A
Ta=25C 1 0.597 0.600 0.603
e COMP, COMP =
VREF LA Q) N Tp=-55° 594 0. 602| V
PN R e e VSENSE -GHil & A =-55°C 3 0.594 0.598 0.60
Ta=125°C 2 0.597 0.601 0.604
REFCAP REFCAP EJE Crercap = 470nF 1.2.3 1208 1223 1235 V
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 9

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


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP

JAJSQYBA — MARCH 2025 — REVISED SEPTEMBER 2025

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

6.5 ESIHVHE (FiX)
Tp =-55°C~125°C, PVIN = VIN = 4.5V~14V, VLDO =5V, OUT X ME& fif (FFIZFER D22 RD)

RIA—H T AN FTIN—7N) | BVl EAEE BoRfE|  BAL
E IR
CCSR COMP & CS_ILIM Ok RSC = #—7> 1.2.3 194 20 206
s N RS o
Ves ium ?“'LW& GBTEE) AL->2a/k 1.2.3 096 10 104| Vv
CS_ILIM 735 OUT £TOIE  |CS_ILIM = 1V 725 OUT 375 F 2300
- — 11
o 0% £ 9. 10. 11 65 5/ ns
An—7HE
fow = 100kHz, RSC = 1.18MQ 0.029
sC Aa— 7K fow = 200kHz. RSC = 562kQ 0.072 Viys
fow = 500kHz. RSC = 100kQ 0.306
sc A — R fow = 1000kHz, RSC = 49.9kQ 0.605 Vius
VAR GIZDZ S L/ %
Tso P SRR TR 185 °C
P Yy EATY o
Tsp_Hys o 15 (o}
F—k k48
VoL Low L~ LEJE loL = 50mA 1.2.3 008 015 V
PVIN-Voy |High L~ /) E lon = 50mA 1.2.3 013 025 V
VIN = PVIN =
L - CLoap = 1000pF, 4.5V 9.10. 11 7 14
tr_out HIINE S AN RER] 10% ~ 90% ns
VIN =PVIN = 5V |9, 10. 11 7 14
10000 YINTPVINS 1o 10, 11 95 18
tr ouT OUT D h ENDEER] L?AD - o pFs ns
) 10% ~ 90% VIN=PVIN="19 10, 11 15 20
14V ~ 10, :
Croap = 1000pF. 9. 10, 11 85 16
B ) 10% ~ 90% VIN=12V,PVIN | '
tr_our AN H BRI =VLDO ns
Cuoap = 220pF. 10% 9. 10, 11 45 12
~ 90% S '
VIN = PVIN =
e ClLoap = 1000pF. _ 9.10. 11 65 14
tr_our P INASN WAL SOn > 10% 4.5V ns
VIN = PVIN = 5V |9, 10. 11 65 14
o 10000 YT PVINT e 10,11 9.5 18
tr out OUT 37, T30 IR Lonp = P ns
B 90% ~ 10% VIN=PVIN=""1g 10,11 1 18
14V ~ 19
Cuonp = 1000pF. 9.10. 11 65 14
IR 90% ~ 10% VIN=12V,PVIN | '
tr_ourt HISEE AN =VLDO ns
Coap = 220pF. 90% 9. 10, 11 35 10
~Lorn .10, :
10%
\ PVIN = 4.5V 1.2.3 0.55
lom vy v— 2 A
PVIN = 5V 1.2.3 0.7
PVIN = 12V 1.2.3 1.2
lon v —7Y — A& i A
PVIN = 14V 1.2.3 1.2

10 BRHCEIT 77— R 2 (ZERSCEHOEPE) 255
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6.5 ESIHIE (i)
Ta = —55°C~125°C. PVIN = VIN = 4.5V~14V. VLDO = 5V, OUT I3 M1 (F312 5tk 72\ RY)
RIRA—H T ARGt YTIN—7N) | B/Mll HEAEE BRfE|  BAHL
VLDO =45V |1.2.3 0.55
. . VIN = 12V, PVIN =
lon ey 2B VLDO VLDO = 5V 1.2.3 07 A
VLDO =55V |1.2.3 0.85
‘ PVIN = 4.5V 1.2.3 0.7
o ey R T A
PVIN = 5V 1.2.3 0.8
PVIN = 12V 1.2.3 1.3
loL v = IR A
PVIN = 14V 1.2.3 1.3
VLDO =45V |1.2.3 1.05
oL By SRS zll_r\é)gmv, PVIN=""Vpo=5v 1.2.3 1.3 A
VLDO =55V |1.2.3 1.55
Rom ST T OUT 775 100mA 1.2.3 26 47| Q
RoL SR AT OUT iz 100mA %I 1.2.3 16 28/ 0
I F LI IES)  |PVIN = 0V 1.2.3 0.7 1
VucLamp EIRRL OUT 75> 7B {t. . OUT 2 1mA 7 \%
A HE OV<PVIN<5V [1.2.3 18 25
PWM L5 2—7 1 471
e VIN 78 5V LI 14V LI FO#ifE <, OUT
1]— > oy M M
Ties ;H;F;ﬂ TYLOTTIXRL S, LRS00 10% (2L T 7T |9, 10, 1 30 80| ns
iR VIRKTET
ton_min e/ NA R G) 9.10. 1 135  165| ns
toff_min /N7 (TPSTH5020)) 9.10. 11 55 70| ns
WKT 2—T 4 AV o N o
Diiax Spsrisent) ® 9.10. 11 42%  46%  50%

(1)
)
(©)
(4)

13 BbLZE LI ERMER 572012, VLDO o) 3 sMBE e ZO IR AL LR L £,

®)

TPS7H5021 (3HL 7L Ea— T /XA ATT,

ZOERRIT, RO 22 B EL GRS T ET,

P77 N—71E QML HCEASNE T, VT —T DOEFRICOWVWTIE, B3 6.6 ZBRLTIZEN,
RET VT DA Ty N EHHEHI, COMP B CHIESIVET,

PN, T RN F 15 O 7 2 B L TLIEE N,
VLDO i, D7 bR ESNIZT ARNRMEC, ZoERE YV R—hCT&ET, 7272L. PVIN 2 VLDO 12856 Car he—J 52 @ifES 5485

6.6 REESIRE
MIL-STD-883, /1% 5005 - 7 /v —7" A
PITITN—TF B 1BEE (°C)

1 Fr 7T AR 25
2 Hrg T 21 125
3 T A -55
4 BT Ak 25
5 )7 AR 125
6 g7 Ak -65
7 HERET A 25
8A BERET AL 125
8B HérET AR -55
9 AL F T T AR 25
10 AL F LT T AR 125
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YTIN—F LB IREE (°C)
1" AA T T T AR -55
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6.7 ARBIEE

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFPH T, AT 7 R E 500kHz, IR A Ty =—55°C. 25°C, 125°C O
BRI TWET (FRIZREHED 72V ERY)

45 5
4.495 4.995
S s
S 449 s 499
g g
S 4485 S 4985
H ; 2 ;
S 448 — -55°C S 498 — -55°C
o — 25°C 6] — 25°C
o) — 125°C 0 — 125°C
8 4475 g 4.975
s S
4.47 4.97
4.465 4.965
5 6 7 8 9 10 12 13 14 5 6 7 8 9 10 1M 12 13 14
VIN (V) VIN (V)
Ryt = 10kQ. Ryg = 3.74kQ Ryt = 10kQ. Ryg = 3.24kQ
 6-1. AU =7 L¥a L —9DHEHEREEANERELDBR 62. ABU=T LF¥alL—9DHEHBELEAHEELDOBR
5.49 3.958
5.485 S 3956 7
> 5.48 3 -
5 ® 3.954 \\
S 5475 — -55°C =
>
5 — 25°C 2 3952 L AN
2 547 — 125°C 7
o)
o 9 395 N
8 5465 3 N
s z \
5.46 > 3948
5.455 3.946
6 7 8 9 10 M 13 14 55 40 25 -10 5 20 35 50 65 80 95 110 125
VIN (V) Temperature (°C)
Ryt = 10kQ. Ryg = 2.87kQ 6-4. VINUVLO i 5 NV R Ly > 3)V K EREDEER
B 6-3. NERU =7 L¥aL—SDHEABEEANBELDOBER
3.752 3.764
S 3.751 /N S //\\
= N S 3762 » \
2 / N £ /|
g 375 / o / \
£ / N £ 376 »
2 3749 g / \
£ X 5758 /| N\
o %/P°p N
S 3.748 = \
3 5
z Z 3756 N
£ 3.747 > \
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)
6-5.VINUVLO I THYUR L v 3V R LBEDRER 6-6. PVINUVLO L5 EMYUR Ly 3V R LBEDRR
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6.7 KRB (F7X)

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFFH T, A>T 7 B 500kHz, R A Ty =—55°C, 25°C, 125°C O
BRI TWET (FRIZFEEDB 72V ERY)

3.564 0.632
/
_/
> /\\ . 063 —
= / N S
S 3.562 ~ s
2 4 \\ 2 062
— < B
(=2
S 356 / F 0626 f———"" |
5 / g — 55°C
o} 2 — 25°C
s o 0.624 — 125°C
- 3.558 3
z c
g % 0622
3.556 0.62
55 -40 25 -10 5 20 35 50 65 80 95 110 125 45 46 47 4.8 4.9 5
Temperature (°C) VIN (V)
6-7.PVINUVLO I FHY R L v 3)V R EBEDRRF VIN = 4.5V ~5V
6-8. A1 X—TNAEEBYRL Y 3V REANBELDORR
0.634 0.5275
0.632 0.525 —]
e S
2 063 2 05225
<
[72] [
£ 0628 £ o5
= £ O
(o)) o ()]
£ 062 — £ 05175 — 55°C
« — 125°C w — 25°C
S 0624 S 0515 — 125°C
g o
w L
0.622 0.5125
0.62 0.51
5 6 7 9 10 M 12 13 14 45 4.6 47 4.8 4.9 5
VIN (V) VIN (V)
VIN = 5V~14V VIN = 4.5V~5V
6-9. A X—TNABERYRL v gl READBESEDBEIE 6-10. A XR—FNIABTHYRLV Y a )V REAHBELDER

14 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/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.comlja-jp JAJSQY8A — MARCH 2025 — REVISED SEPTEMBER 2025
6.7 KRB (F7X)

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFFH T, A>T 7 B 500kHz, R A Ty =—55°C, 25°C, 125°C O
BRI TWET (FRIZFEEDB 72V ERY)

0.5275 5 975
I
=3
0.525 > 972
s : \\\
2 05205 & 96.9 E—
2 s
()
£ o052 2 966 ——
<
2 — 55°C 2 I
= 05175 — 25°C 2 96.3
v — 125°C 3 —_ -55°C
s 0515 E 96 — 25°C
8 £ — 125°C
m g
0.5125 ? 95.7
o
0.51 ¥ o54
5 6 7 8 9 10 M 12 13 14 :
VIN (V) 45 46 T " 4.8 4.9 5
VIN = 5V~14V VIN = 4.5V ~ 5V, RT = 1.18MQ
6-M. ARX—TIWIABETHYRL Yy a)lREAHBRELOBR 612. 24 v F VB EANERE & DB
o 97 < 199.5
z z
& 96.75 5 199 P—
: : e
5 5 —_—
g ges S 1985 —
L . I —
2 2 108 \“\
S 96.25 s s — 55°C I
2 oeC & 1975| — 25°C
3 95 — 125°C 3 — 125°C
£ E 197
: : \\\\
& 9575 2 1965 o
o o
[
© 955 B 196
5 6 7 9 10 M 12 13 14 45 46 4.7 4.8 4.9 5
VIN (V) VIN (V)
VIN =5V ~ 14V, RT = 1.18MQ VIN =4.5V ~ 5V, RT =
560kQ
6-13. AL v F YV BEBREANEE L DOBR
6-14. R4 v F Bk EANEBE L DRR

Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB R H O ap) &35 15

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


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

13 TEXAS

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP INSTRUMENTS
JAJSQYS8A — MARCH 2025 — REVISED SEPTEMBER 2025 www.ti.comlja-jp
6.7 KRB (F7X)

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFFH T, A>T 7 B 500kHz, R A Ty =—55°C, 25°C, 125°C O
BRI TWET (FRIZFEEDB 72V ERY)

o))
o
(o]

< 1985 ~
5 198 8 \
S S 504 ——
: s \\\
. L o ——
o 1975 o
£ <
S S 502
2 — -55°C = — -55°C
o — 25°C Z IR
g — 125°C g — 125°C
€ £ 500
g 195 ©
3 g
x a
= =
x 196 © 498

5 6 7 8 9 10 11 12 13 14 45 46 47 4.8 4.9 5

VIN (V) VIN (V)
VIN = 5V ~ 14V RT = 560kQ VIN =4.5V ~ 5V RT =
210kQ

6-15. 24 vy F X VBB EANEBE L DORIR
6-16. 24 vy F U BiEHEANERE LDRBRF

< 505 < 1008
% z —
3 504 3 1005 —
S aC> —
3 3 —
2 503 € 1002
[T w e ——)
o (2]
£ <
S 502 S 999
s — -55°C 3 — -55°C
@ — 25°C @ — 25°C
g 501 — 125°C 5 9% — 125°C
£ £
g g
g 500 g 993
o o
= =
@ 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 = 210kQ VIN =45V ~ 5V, RT =
100kQ

6-17. RA Yy F U VBBEBEANEELDORR
6-18. 2A vy F U VBB L ANERE LDBR

16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/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.comlja-jp JAJSQY8A — MARCH 2025 — REVISED SEPTEMBER 2025
6.7 KRB (F7X)

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFFH T, A>T 7 B 500kHz, R A Ty =—55°C, 25°C, 125°C O
BRI TWET (FRIZFEEDB 72V ERY)

< 1005 0.601
I
=3
& 10025 0.6005
[)
) —
g S 06
£ 1000 3
é’ g 05995
S 9975 3
s — -55°C Y — -55°C
o — 25°C g 0.599 — 25°C
8 995 — 125°C 8 — 125°C
£ S 05985
g 9925 0.598
o
[
12 990 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 = 100kQ VIN = 4.5V~5V
6-19. RAM v F UV BEHREANBELDBR 6-20. Y77 LV RAEBEEANEELDOBR
0.602 0.996
— -55°C
0.6015 — 25°C
S 0994 — 1%¢
= 0601 = —
2’ o \
S 5 \\ [ ——
S 0.6005 ® e ——
S 2 0.992
5 c
b 0.6 =
: — -55°C £
> 0.5995 —_— 25°C | 0.99
3 — 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 V) 48 4.9 5
VIN = 5V~14V VIN = 4.5V~5V
- 1 M i3 ~ 23 BE
6-21. U7 7 LY ABEEANBE DB 6-22. EFHRAL v > 2V R EANBE & DB
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 17

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


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP
JAJSQYBA — MARCH 2025 — REVISED SEPTEMBER 2025

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

6.7 KRB (i)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BTRENTOET BRI TTH2ORY)

0.994 3.9
3.6
s m
< 0.992 2
g >< E 33
2 X% — -55°C
j g 3 — 25°C
E 099 g — 125°C
= — -55°C k7
3 — 25°C g 27
= — 125°C =3
g T N\ 2 24
5 0.988 — - >
© // \ 21
/ .
0.986 1.8
5 6 7 8 9 10 1" 12 13 14 45 4.6 4.7 4.8 4.9 5
VIN (V) Input Voltage (V)
VIN = 5V~14V VIN = 4.5V~5V
6-23. BRFIRRA L v 3V REAHBEL DB 6-24. V7 v TER EANEE L DR
3.6 25
[ —
3.3 —— 5 2.25
m \\ €
IS 3 <
<
S — 55°C 5 2 — 55°C
8 57 — 25°C e — 25°C
< — 125°C g s — sc
24 — &
14 c
o 2 15
>
2 21 3
: z
18 1.25
1.5 1
5 6 7 8 9 10 1" 12 13 14 4.5 4.6 4.7 4.8 4.9
Input Voltage (V) Input Voltage (V)
VIN = 5V~14V VIN = 4.5V~5V

6-25. 7V 7 v T &L AhBE & DBk

6-26. 7NV LEH & ANBE L OB

18

BHEHZBTT 57— o2 (DB R BRI &) 255
Product Folder Links: TPS7H5020-SEP TPS7H5020-SP TPS7H5021-SEP TPS7H5021-SP

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSHI9



https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/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.comlja-jp JAJSQY8A — MARCH 2025 — REVISED SEPTEMBER 2025
6.7 KRB (F7X)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BTRENTOET BRI TTH2ORY)

25 9 /
P
—~ 225 8.5 >
£ < 7
< 5 E / /
3 —_— -55°C = /
c — 25°C 9]
o] ° =
2 175 — 125°¢ 375 //é;
¢ £ PP s
s 15 e — 125°C
S 2 L~ |~ |~
: °
1.25 6.5 =
1 6
4.5 4.6 4.7 4.8 4.9 5 100 200 300 400 500 600 700 800 900 1000
Input Voltage (V) Frequency (kHz)
VIN = 5V~14V VIN =5V, CLoap 7L
6-27. 'Y VBEH & ANERE L DR B 6-28. BMEEHATER & BiRE & DR
13 14 /
12 ] / 2
z A1 z 12 £
£ A~ £ 2
=N T 777’4 = /
3 10 //,/ 3 10 =
= P ~ — 55°C > / — 55°C
£ % — 25°C s / — 25°C
el o o o
S 9 g — 125°C S / — 125°C
Q. Q. /
I / / S s
8 /,/
Zd
7 6
100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000
Frequency (kHz) Frequency (kHz)
VIN =12V, CLOAD 7L VIN =5V, CLOAD= 1nF
6-29. EFEHIGEN & Bk & DR 6-30. EWFELIGET & BiRBE DB

Copyright © 2025 Texas Instruments Incorporated

BEHIB T 87— 2 (ZERPHH O aPoE) &85 19

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

English Data Sheet: SLVSHI9


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

13 TEXAS

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP INSTRUMENTS
JAJSQYS8A — MARCH 2025 — REVISED SEPTEMBER 2025 www.ti.comlja-jp
6.7 KRB (F7X)

MG 72 B 1% PVIN=VIN 28 4.5V 255 14V OFFH T, A>T 7 B 500kHz, R A Ty =—55°C, 25°C, 125°C O
BRI TWET (FRIZFEEDB 72V ERY)

225 5
20 //
< / < 48 /
g, 175 £ / /
5 / g / /
3 15 / 5 46 o
— -55°C
g e é / /
g 125 — 125°C § _— //
o D 44 —
10 _— — -55°C
/ — 25°C
— 125°C
7.5 4.2
100 200 300 400 500 600 700 800 900 1000 4.5 4.6 4.7 4.8 4.9 5
Frequency (kHz) VIN (V)
VIN =12V, C pap= 1nF VIN = 4.5V~5V
6-31. EifEHGTER & RIRE & DRAR 6-32. 29 /A Bt L ANEBE L DEER
5.6 2.975
2.
5.4 / 1 95
—_ = 2.925
< <
E 52 L~ - 2
= L~ e g 29
@ L~ L~ 2
3 5= ] - 3 2.875
" < — -55°C
> © o
3 P - 3 285 — 25°C
£ 48| — po — 125°C
» // B 2825
46 b1 — -55°C
— 25°C 2.8
—_— 125°C
4.4 2775
5 6 7 8 9 10 1 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
6-33. R4 /A Bt L ANEE L DBER 6-34. V7 hRY— PEREANBE L DBERF
20 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/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.comlja-jp JAJSQY8A — MARCH 2025 — REVISED SEPTEMBER 2025
6.7 KRB (F7X)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BTRENTOET BRI TTH2ORY)

2.975

2.95

2.925

29

2.875

2.85

Soft-Start Current (uA)

2.825

-55°C
25°C
125°C

2.8

2.775

5 6 7 8 9 10 11 12
VIN (V)

VIN = 5V~14V

13 14

6-35. V7 hRS— FEAREAHNEELDORR

2400

2200

— -55°C
— 25°C
— 125°C

2000

1800

1600

Error Amplifier Transconductance (UA/V)

1400

4.5 4.6 4.7

VIN (V)

4.8 4.9 5
VIN = 4.5V~5V

6-36. TS5— 7 Y7OBEAVI IV REANERLDOBR

VIN (V)
VIN = 5V~14V

2400
53
o 2200
[$]
c
8 —_— -55°C
S — 25°C
T 2000 — 125°C
[e}
[$]
(2]
c
[0
= 1800
&
}—;1
£ 1600
s
0

1400

5 6 7 8 9 10 11 12 13 14

6-37. I5—7V7OMEAVY LIV REANBRELDOBR

50
@ 45 —n
£
£ 40
2 /
= 35 ~
c
S
o
® 30 A
g |— ssc v
o 95| — 25°C /]
£ — 125°C 7
© fmm—]
% 20 /;//
-
15
5 6 7 8 1 1 12 13 14
VIN (V)

VIN = 5V~14V

638. U—F 4 I Ty ISUFVIBMEANEEL DB
13

Copyright © 2025 Texas Instruments Incorporated

BB T 57— F N2 (DB RO &) #8521

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

English Data Sheet: SLVSHI9


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP

JAJSQYBA — MARCH 2025 — REVISED SEPTEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.7 KRB (i)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BTRENTOET BRI TTH2ORY)

150 ] 150
\
e —
—
145 145
,-g ’2\ — -55°C
= ° - —_— 25°C
) — 5c 2 — 125°C
£ 140 — 25°C £ 140
A — | | &
(g — g
5 135 5 135
£ I £
S £
= =
130 130
—
125 125
4.5 4.6 4.7 4.8 4.9 5 5 6 7 8 9 10 11 12 13 14
VIN (V) VIN (V)
VIN = 4.5V~5V VIN = 5V~14V
6-39. R/VA VR E ANERE L DOBR 6-40. B/ I 2 BE & ANERE EDORR
30% 30%
25% 25% —
3 20% § 20%
< ]
[ 3
3 T
14 o
r 15% L 15% —
o g
o -
£ =
& 10% § 10%
5% 5%
0 0 1 —
0.615 0.617 0.619 0.621 0.623 0.625 0.627 0.629 0.631 0.633 0.635 0.637 0.639 0.615 0.617 0.619 0.621 0.623 0.625 0.627 0.629 0.631 0.633 0.635 0.637 0.639
Enable Rising Threshold (V) Enable Rising Threshold (V)
VIN = 12V VIN =12V
6-41.Tp =-55°C TUBERY Ry alRakgfR—TI 6-42.Tp =25°C TUBLENYRV Y Y all RawESF—T I
L

22 BRHCT BT — RN 2 (DA RB b Bk
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6.7 KRB (i)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BRI TWET (FRIZFEEDB 72V ERY)

30%
25%
3 20%
c
[
3
g
= 15%
Q2
a
£
& 10%
5%
0
0.615 0.617 0.619 0.621 0.623 0.625 0.627 0.629 0.631 0.633 0.635 0.637 0.639
Enable Rising Threshold (V)
VIN = 12V

6-43. TA=125°C TUABEHY AL v a)l R9mES =TI

25%

20%

15%

10%

Sample Frequency

5%

0515 0.518 0.521 0.524 0.527 053

Enable Falling Threshold (V)

0.512

0
0506  0.509
VIN =12V

6-44. Tp=-55°C CUBTHY ALy a)l RSmES =TI

6-45. Tp =25°C TOUBTFHYR Ly 3 RahEAR—T
L

v
25% 25%
20% — 20%
> >
o —1 Q
c ____ c
S 15% g 15%
o T
@ | o
'8 ('S
K 2
g 10% g 10%
© ©
] ]
5% 5%
o r—l_l_lr [ | 0
0.506 0509 0512 0515 0518 0521 0524 0527 0.53 0506 0509 0512 0515 0518 0521 0524 0527 0.53
Enable Falling Threshold (V) Enable Falling Threshold (V)
VIN = 12V VIN =12V

6-46. Tp =125°C TOUBETFTHY ALy a)ll R3hmEAR—7
n
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6.7 KRB (i)

MR P72 REE X, PVIN=VIN 23 4.5V 2355 14V OFiFH T, A>T 7 B33 500kHz, IREEH Tp =-55°C, 25°C, 125°C O

BRI TWET (FRIZFEEDB 72V ERY)

30%
25%
3 20%
c
[
3
g
5 15%
Q2
[=%
£
& 10%
5%
0
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350
Error Amplifier Transconductance (PA/V)
VIN =12V

6-47.Tpo=-55°C TDIS— 7 7DHEEIAVY I 5 VA9 Hh

30%

25%

N
=}
X

15%

Sample Frequency

10%

5%

0
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350
Error Amplifier Transconductance (HA/V)

VIN = 12V

6-48. To=25°C TDIS— 7 7DWEAV YL 5 A5

50%

40%

w
=}
R

20%

Sample Frequency

10%

0
1250 1350 1450 1550 1650 1750 1850 1950 2050 2150 2250 2350
Error Amplifier Transconductance (pA/V)

VIN = 12V

6-49. TA=125°C TOIS— 7 7OWEIAV YV 5 A8

30%

25%

N
o
X

Sample Frequency
5] a
X 53

5%

0.597

0.59725
0.598

0.5975
0.59775
0.59825

0.5985

§0.59875

0599
0.5995
0.59975
0.6005
0.60075
0.601
0.60125
0.6015
0.60175
0.602

© 0
I I
o} =}
o} =3
2 © @
o S

=n

Itage Reference (V)

VIN =12V

6-50. Tp = -55°C TOHNEEDEESf

28 BRHIHT 37— PNy 2 (ZE R BB DY) K E
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6.7 KRAVFE (Fi)
A7 PE 1T, PVIN=VIN 28 4.5V 7255 14V O T, 21T 7 JE S 500kHz, 152 T4 =—55°C. 25°C, 125°C D
BRI TWET (FRIZFEEDB 72V ERY)

35% 30%
30% 25%
> 25% >
2 2 20%
Q Q
> 20% >
[ o
i T 15%
Q 0, Q
2 15% 2
g E 10%
€D 10% »n
o
5% 5%
0 0
i~ 1O 1 1 W W W W oW W W O WLW W - LWL O AN ~ 0 1 0 0 W Vv Wvw N W v v © v v v « v v v
D N NN O N O N OO AN DN N O NN O N - M~ O D N NN O N O N DN DN N O N O N « ~ O
Hn KN OND OO0 O O ° 0 d o & = O = © KN ON D O DO O OO0 °C 0 & o0 & - O = ©
°cBgB8°B8283°8238 358°833¢° °cB 38383288328 358°3833¢°
o o o (=] o o o o o o o o o (=] o o o o o o
Voltage Reference (V) Voltage Reference (V)
VIN = 12V VIN = 12V
6-51. Tp = 25°C TOHOEEDREESH 6-52. Tp = 125°C TOHNEEDIBE ST
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7 SFHAEHBH

71 =

TPS7H502x 1%, BRI E AL SN T- B E—R DY v 7 LT R PWM 2 b —5 T i SN-7 —h AN
ENBLTVET, ZOTAARAZ, TN TOEEET—NTHRKA IMHz OBMENAIEE T, Zo=be—Z03, FHH
N — g ha—SORENMEHTHIEE BIELTEY, 79413y 74T —R, 7T —ANRE DRI S T F
F, TPS7TH5020 O AR KT 2—F 1 B A2/01F 100% THY . TPSTH5021 DR 50% DF =2—TF ¢ HA 7L
[RA3HVET,

Zoarta—7ix, 0.6V 1% OEBEEV 7 7L AEE#H L TRY., S E oL N—2REE A REICLE T, YTk AX—
b AX—T )V PR ATRE/ R A0 — T B 72 8 DRSRE N2 b —F I AAEN TERY , BRI a NR— 23R 5 21 35
(LU AR R— R N O MBS A/ NB IR £3, 2oz R —XE . SYNC BV 2@ L TN a7 LIRS E 2
ZELTEET, Aoy DRI I 100kHzZ 75 1MHz THY . 2T NS E #E— R CTOJE B S R C
<9,

oy ha—F%, VIN B2 & PVIN B Z2E0 T, %ﬂ%ﬂﬂ/bm~7 BIEERTANEHOR 2~ OBEANT ML

T, ZNHD A OBIEFPHIL 4.5V 15 14V THY | 22— — T K& FflME AR L9, A SN TN
Y=z FET (R 12V 04 —MEIE) 3L O GaN /3T — (K531 Z (A7 BV 4 — NEIE) O )7 T
AT&Ed, GaN T A AZEREN§ 554, VLDO L ¥ 2L —# i )1E PVIN ICEBEERE T AN TE, 22— — 237
B9 541, PVIN (ZBIOEFZE A 45288 T&E9, VLDO (X 4.5V~5.5V OFiHT7 1/ 7 LR HETT,
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72#ETOY IR

VIN

REFCAP

EN

S8

VSENSE

COMP

RSC

CS_ILIM

RT

SYNC

u

LDO

AVDD

Bandgap

Generator

D ———

V
> BGR

VREF

N

VINuvior

Over
Temperature

=

Enable Detect

COMP/2*

)

Y

150mV

Slope
Compensation

Leading Edge
Blanking

External Clock
Detection

Ves ium

*COMP/2 = COMP/CCSR

Oscillator

VY

*+— VLDOuwior

I PVINyvor

]

Driver

[ ]
L]

Control Logic

SYS_ON

PWM

ILIM

CLK

Only for 50%

DCL

duty cycle
version

AVDD

Unpowered
Clamp

—1 |

L

JD

VLDO

VLDO_FB

PVIN

OUTH

OUTH_REF

OUTL

PGND

AGND
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7.3 BRBESREA

7.3.1 AEHE (VIN) ELIFVLDO

FEORBEBNEH L, TPSTH502x D A SJEF 1T 4.5V ~ 14V ORICTAHLERHVET, VIN & AGND Ofizix, 4
7ii<k?b 0.1UF D/NA ISR X /XU R ARMIETT, ASJSA/SR a7 U, ar b —J12CE 57217 LEB%
THMLERHYET, VIN, EN, BILU GND DIz SN = iHi o £ RS2 AL T, AJJEED UVLO Z3# T
=F7,

VIN ([ZEIINENS 81T, VLDO OFEJEZ LK THWNEIL T ol —FD A ELTHEEL £, VLDO O H /1%, 4.5V
Db 5.5V OHFIFH TF r /I LARET T, ZHUZEY, VLDO % PVIN (2L, 2 hr—F2 i LT GaN /~U— {38
KT NAAZEREH TEET, VLDO 2707 T LT HE #H1o E R X 2 DOOEPUTHER S ET :VLDO &
VLDO_FB ®Df#]® Ryt &, VLDO_FB & AGND DD Ry, = 1 & HL T, # b7 Ryg #HiA IR TEET,

VREFCAP % 1)

Ryp = o——REECAP o p
VB~ Vipo— VREFcAP ~ VT

ZZ7T

* Vgercap = 1.223V (FEYE(E)

« VLDO iZ. NEfLF¥ 2L —XDOF LT HHIEET. 4. 5V 235 5.5V OHEFHN T,

* Ryt %, VLDO & VLDO FB ®ffizfidEEin, —W—|Zdko GRIREN - Mo HE (5] : 10kQ) T,

® VLDO
Cvibo —— Ryr
VLDO_FB
Rvs §
AGND

7-1.VLDO HAhBE%# OIS IS T DR

VLDO HRTAREE~D ATJE LTI S 78y \777°)7*— a2 TiE, VLDO % 5V (TR E T 572 DL &8I 5
TEDNHERESILET, I Ryt BEU Ry 1F. HWIZEETDLERHVET, VLDO L ¥ 2l —FDig KRay 77 UM
V&i 0.4V <9, VLDO l/v*\':dw—&@f\/%/D~A%Fﬁ>tmﬁuﬁ‘ék ZOHNEREBLEMLET 2, ATEEN

(CETHETHEET, 2T, VLDO LF =L —H Dl K Ea{fﬁﬁ'éjj%ééfﬁféi‘@‘o FEARIZOWTE, TERAFr
fij%%’ BIZEW, 2T, VLDO 7% GaN FET ZBR&E) 357212 PVIN IZHESNI AN EEZ MG T 27 7V —
A TR W TEEICRVET, FET ICZERShD7 —MEE. /)’ZUDJ:NZH%iDi?L:

g = Qg X fow (2)
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::“C‘

* lgi% GaN FET O —hEift

. QQg IX GaN FET iy —NEff & (A=D1 —DF —4 T —MNIEi#l)
o fow &, BRI N—FDAA T T JE W

ZOvFIATIE, VLDO 28 FET (CHEG 3 DM E L, L ¥ 2L —XDREN 2 A TTRVEE A, VLDO (22
HZEOHERER BT 1UF TF, 731 AD EN B X VLDO ([Zh ke CEET,

7.3.2 F>1 /YDA &/ (PVIN)

TPS7H502X O)F‘?4/§Ex0)7\jjeﬁ@%ﬁ. 1% 4.5V ~ 14V T4, T34 2D OUT B S A EE 1L, PVIN (2
fﬁéﬁ’bé FTHELLRVET, FOD, arta—JF Ua MOSFET 8L GaN FET /\%20)/\7%://\

er@ﬁlﬁji Y7 — F%F%@En‘ﬁﬁ“ét WA TEET, U MOSFET 4, Y/ —NEEIT 10V
~ 12V T, GaN U —HER T XA R TIEE . 4.5V )5 6V OF = NEEEZVELLE T, LB —NEEITER
é:htx%ﬁﬁ/& FNARNEAFT D0 arba—F T —F—n 4%/130)7’7)/7~/a/ T LT FBIE AR T AN
AT =V CEOMAEZ PR UL L 77, PVIN 1Z, H—EJEBEIMEO7-91C VIN ([ZEHEHH TEET, ZORERIL, /)
=12 MOSFET %7-1% GaN FET oW 2 BRE T 57- Jﬁiﬂ%f%iﬁ% ZORERE T, VLDO 23PNER A 12
ZRAGTHIIIC R yr & Ryg ZBINT2ZLAHEREL £5, VLDO )07 0l 7 AOFEMIZ DV T, Uwfﬁ
(VIN) 5L CF VLDO %5 R TIZE,

VIN

<+> Cun ==
- PVIN

B u ’ VLDO
Cvibo=— R,
VLDO FB
R §
AGND

B 7-2. PVIN & VIN ORI DIES DR

VLDO (%, 4.5V 75 5.5V OFESNT —F RIATEELRL2OIZ, PVIN (28 75628 TEEd, PVIN &
PGND OIZiZ, 1uF O/ EZHESEL £, PVIN 28 VLDO (Z#fiSbd e, 24Ul VLDO THER 1uF oF
YNV HANGEND G EBRHVET, IBMOFELHH TEET 23, VLDO ¥ 2L — X Dbl 72 2 EE e fs 4%
728 AR BN 4.TUF B2 W HRERHYET,
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VIN

CD Cow == PVIN

B u VLDO
Cvioo=— Ry,
VLDO_FB
a Rvs
AGND

7-3. PVIN & VLDO DGRk

733 X5—p,7v 7

arhe—JOWMNNAA T T EBAMET DR, LT OLMET T HERHYET:
e VLDO IZ, 325 EA3W UVLO ALy a/L K& B2 £

o VIN I, 325 E23) UVLO ALy sV K&z £

o PVIN L. 325 EAY UVLO ALy a/LRE&R FT

o WNE 1.2V NURF vy S EBIEAF A TEET

o AF—TNAEH EN T ENVELEAL v a)VRE Elal>TOvES

o FNRAADEEERENY —< L Sy "N T DAL v 2L R DR Ao TS

AR OT R TOLMINE-SNDE, VT hAZ—K P o AR BIESILET,
7.3.4 £ X—TNFH L IMEEEZEZERIE (UVLO)

TPS7H502x % EN B> CTHIME T D720 DWW DD FIERHVET, ZOE 13 VLDO ICE R 75 LN TE,
VLDO OFEEN EN EoDrh ERV Ty PEEAL v a/LREBRDE . T AAARE I ENLZ &R ES, 2D
AR = TN R B A AN TR SN E B Btk D5 PGOOD 2 5 TEREN T A5 &b TEE
T, B, X 7-4 ORI IO, 2 2OEBIAEHL T, VIN R2a—F —NREL-BEZ B2 -L&iiarba—T%
LT 5007 v T L TEET, 2 DOMPUIDEREIEE LU THERRS AL, 1 D13 VIN & EN O, $9 1 21X EN
& AGND ORI ESIET,
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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

B 7-4. 2 DOABMEBREFEAL L EBROBME

X 3EFEST, 2=V — X T RNARAOH LT DR KNEEEEIZFE SN T, BRLZ RUVLO gor PIEIZX 5
RuvLo Top DIEZFHRE CTEXET, IO BRI P2 A LT X4 2> TIR/NAF— T v T EEE R ETE
7,

VSTART_MAX )
R =R X\ Veng aay 1 °
uvLo_ToP = RuvLo_sot ( VENR_MAX ©

RyvLo_top )
V =V, X|lg7——+1 4
START_MIN = VENR_MIN (RUVLO_BOT 4)

X 7-4 ® 2 SOWEHHRER TlI. ANBEDEEDAL v 2V R TRIHE avha—FXBEF ey 7T MIED ¥
I LET, 2L EN BV OEAT IV AIZEALD T, Yy MUV PRISNAEEEZRTTHIE,. X 58
FOKX 6 2HHLET,

RuvLo_ToOP

VsToP_MAX = VENF_MAX X (—RUVLO_BOT 1 (5)
RyvLo_Top

Vstop_MIN = VENF_MIN X <—RUVLO_BOT + 1) (6)

Ruvio TOPERUVLO BoT PIEZBINTHEXE, 2 — P —DNEETIHIMLERHHLIEITEEL TSV, W@yl 8 Es
TR 35720 h%@?ﬁ%#@@x&%ﬂiﬁk#é EDHELERLE T, UVLO fEIX ﬂ“mf@b&/ﬂfr/wxmﬂ;ﬁﬁ
WA f;é LERFEFIZT DD, AJIEBIED 75% LLF THLLERHYET, UVLO 22 NIV ELSETE TS
LT NRAADK — TR ﬁi%ﬁé@“%ﬂ EMERHVET, K 7-5 1%, 12v I/—/lxj:f@ﬂ;ﬁ@?é;}’bétéh BT L
UVLO EBJEZRLTEY, I KEBNETITAATIETLED 90% TT, ZOHE . ATIBIEDNAFMED 75% 125 65%
ORNIER T9 5L, Z—r A7 ELET,
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- _f:m_% VIN = 12V £10%
VIN|  Maximum Veper 10.8V oo

Minimum Vgrarr 9.5V
Maximum Vsrop 9.1V

Minimum Vgrop 7.8V

/ .

B 7-5. VIN =12V D 2 DOEMBEICH 1T HZEEE L UVLO BE

735 8F YV Z7L>X

arvha—F0, NERT 1.2V O R vy U7 7L AR AR, :Wﬁ‘éié“i@%ﬂ&ﬂmyw Tuay/ CHEHASNE
T, ZHUE, EHEIREEENERZ REFCAP B AZHIIISNAEIE T, ZOEMLEX 0.6V IZoESI, =5— T 7 DY
TV ABERLET, =T7— T DIVT 7L AERT, =T — T O T2y heEE LT COMP B CTHIE
U, /RN T IV Falb —Tar % +1% DINICHERF L $9°, ZORMEB L OHFRAEIDN/NIWTZD | EREE D/
J— 3y N— 2R CEET, WU ERNENEEMERL, T A ADBE B —FR T Vb (SET) MEREAR 1R
FETA7-912, REFCAP 213 470nF O=a 5o B 5050 NICEE - A ERH Y F T,

7.3.6 T>5—7>7

TPS7H502x 2 ha—F 1, A Z I X AR 2L Q0 Ed, =7 —7 7 1%, VSENSE B> OEFE
% SS BV DEEFITNERD 0.6V F F)77v/xa>1£%u\j5&tt$xbia“ T5— FUT DAL IE AT, %
HENERFC 1500pA/V T, B E Ry FT—271%, COMP £ > & AGND D REIcHp S E1, a2 iE o
DC # A 1%i@ % 14,500V/V T,

7.3.7 HHBETOS S5 >0

# S22 =2 D Vour 75 VSENSE E'r ~OIRHLy [ RIS A A L CRE SIvE T, DB, AFREEEE
0.6V 12/ EIT HUENBYET, Reorrom PERICIE, A7 ZEHTEET,

%
RporTOM = ﬁ X Rrop (7)
ZZ7T

° VREF =0.6V (*EEE1 )

M VOUT i?ﬁ j‘élljjjj

RBOTTOM bSHQON RTOP W RRRZD/NINEIT (1% LT 2L T, ) EERERA L NOREE A g b2 E
EHERLET,
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7.3.8 Y7k XZ—(SS)

V7 AL —KNEEEIL, EFRIRET 07T AE A INGETHET, av A—HOHJEEE R 2 I ERHSEET, YTk
AL —RH | =7 — T UL SS B DEED VRer LV REKRHETOM, Y7k AF—h B OB EZIEAELLTHEHL
F9, SSEUDELEMN Vrer & LRIDE, VT A2 —NABBRK T LET,

SS v’k AGND iz sni-2oF 303, PWM 2 ha—50 Y 7 hA% —MERAZ I L ET, ROREZH -
T, BB Y 7 s A=K Do 7o 2@ IR CTEET,

Css X VREF
s =155 (8)

ZZT

M tss =N LIZ‘E%£V7}‘ AL — ]‘H#Fﬁfj—

. VREF 1% 0.6V (Tﬁﬁ'fﬁ.) O)EE’J_A)77’I//X

o lgg 1. 2.8pA DY T AL — e EE A T FEVEAE)

7.3.9 X1 v F O RREEL N EBATH

TPS7H502x 1> b —F1Zi, T HNAADAA T L VB AR E T DD 2 DOFT—RBHVET N4 L —

HE—RENE R E—R Tﬁ“o FIRAAIL,. RT B & SYNC BV ONRBEICESWNT, ZNHDE—R DUV mnITik

ESNET, SYNC B Travs ANEnse, T34 AT R — R CEIEL 3, ZNn LIS DO%HE, T3

4x IR RS CEIEL . RT 735 AGND ~OHPIC k> TR ESN- AR B TEMEL 9, RT IXifi 5 O #EifEE—
RIZBRETOILERHVET,

xR 71. RiIRFBZOE— R &K

—F RT SYNC A F L TR
e AGND kDRI HEHiA L EL oy RT BIZ/SLC 100kHz ~ 1MHz &
PR y TRTAYT WA TEET,

- -
AGND LD PTAEIELFL R 2 e 2 AL £ LT, 2

- - = 7 % - g N ’
PG E;;;gigfég;g@gﬁi‘; }?;’ijz IMHz DINEEIE 7D 7 ki ray 2 14 0
Mol fono ‘ | P R — B

(1) 50% DT 2—T 4P AZNHIBR (TPSTHE021) DT A AZA AT D85 & OIMFEINE—RN T RT a8 IR 92 BRI T A 2 Ao
T, TPSTH5021 LD FS B Z IR TIIEEW,

7.3.9.1 HPRIERSZE— K

RT 225 AGND ~DIKPLS, TNAADAA T L 7 8 #5 %% L ET, TPSTH502x 2> he—F(%, 4 H oA
4y%yﬁ%i§i&fﬁﬁ75§ 100kHz 75 1MHz T9, W RIESFE—R Tld. RT B FEEd A2 08N HY £, L 9

 BBIDAA T TR EIZFESW- RT EOFEEZRLUET, X 7-6 D lifRiL, TPS7TH502x THREINTIZAAY
7‘/7 JERE kST 5 RT fEARLTCTOET,

RT = 142390 _ 147 (9)
SwW

T
« RT3 kQ Hfr T3
o foy IE kHz HATTF
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1200
1100
1000

900 \

800 \
700 \
600 \ N
500

400 \
300 AN

200 S~ ~—~——

100
0

RT (kohms)

—

0 100 200 300 400 500 600 700 800 900 1000
Switching Frequency (kHz)

7-6. RT ERAM v F VBB

7.3.9.2 A BEMAE— K

arbr—73, SYNC e Nrvy 7 NS $ 528 THRIRIB T — R THEH TE £, N80 7my 213, BHEO
A F o 7 TR E T2 M ERHVET, SMB7my 713, 100kHz 725 1MHz OFifH T, 72 —7 4 A 7N
50% THLULENHVET, 50% DT 2—T 4 VANV aFi O Ny 72T 22N HERS N E S, ZOEFE—RT
%, 2 br—F1% SYNC B C A s rmy G Lfitia G TAMyF 7 LET, SYNC v idarbe—7
DANELTOAHERET HZEITIER L TIZENY,

S FEIHE— R CEMET 28546 RT 121X AGND ~OIHia #6720 B RHV E7, RT L CRESNT- ALY
F o7 B EE, AN vy 7 B D £10% OFPAN THHLMLIERHV T, AT 2 7 TR EIIANER 7 1y 7 8 i
e 11 OBMRICHVET, 2 br—F78 SYNC B A7y 7 A3 SNA RTINS G 8T — R TEMEL T\ 58
B 7ay I REASIVTOLBH EUIVIRZ DM THOILAETIZH 2~5 A 700 FE T, AEREE—R TEIfEL T
Wl B kbi=5a . BMENMTONDETIIN 2~5 VA 7000, FD%NEFELE~DUIVEEZ B3 Thi
E3x
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A
o
>
>
A External clock
applied ~a

SYNC

R

External clock
A idetectlon tlme=
Switch to external clock

|_
2
-
B 7-7. AR 0y o h 5B Oy Y ADER
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A
(@)
>
-
External clock lost or
A yrd removed
: H H |7
Z
>_
w
-
Internal clock
. .
A detection time Switch to internal clock
@
|

7-8. A BMHSATBADI/ Oy U ER

7.3.9.2.1 TPS7TH5021 & D5 SB/AHF

TPS7H5021 AR —R Tl 32854, 50% OF 2—T 1 YA 27 /LHIBR (DCL) D KEA#ERF 45720123
T RE WL OPOEERENE EOBNBHYET, SKHEHE—NMORTION, TRTCOT TV r—rar ThEd
MEREA R DI AN 70w 712 50% DF 2—F 4 A7 ETT, LasL, TPSTH5021 IZBITAZDF 2—F 4
PA TN DHFRIREIT 210% T, ZO7av7DF 2—F 4 YA 27/V1% TPSTH5021 TV E ([CHIE -2 40 H
VET, KT, TPS7TH5021 % 100kHz ~ 200kHz Cffi 32556 . Fe K 50% D DCL ZHERF 957012, SNl Iy 7
DF 2—T 4 A7V % 49% ~ 51% O#H THERF T2 ML ENHY £ T, 200kHz #8258, Ta—T 4 A7V O
PHI% 48% ~ 52% DO#iPH TEALTHEANHYET,

BT, TRTOMEBEBI O A — AN T, RT EAIESTHH 23651 T AGND IS ST LERHVET, =
UCEY, o X=X F, 7ay 7 BHINSND R, F237ay 7N SR UG8 LAy T U T e iR c&E4, 72720,
200kHz ZHAZ DAL T 2 7 R E A FHEIL CWD 6 . IR E—RF TSI Tna 512, RT HBLOE T,
FEHER 72 RT RPLO@PRUE LR L Ch P2 b L E T, 22— —13X 9 AL THELNLIEHLLVE K 30% &
WL A RIR T2 EmRHET,

RT ~ 1.3 X (Hfzﬂ - 14.2) (10)
sw

PLURIZ, S REOHMER R JE H E0 264725 RT BIROMEOF AR L £,
#Fz 7-2. TPS7TH5021 4 B RHIE— R DH#ELE RT &

SR RIS e 2 H#ELE RT fH
100kHz 1.18MQ - TPS7H5020 L [FRILC
200kHz 732kQ
500kHz 274kQ
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& 7-2. TPSTH5021 S ERAMAE— R DOHRE RT & (5iX)

S\ B #£38 RT
1MHz 130kQ

E%ﬁéht#&?ﬁfﬁ@@?ﬁ&:J:éif;%ﬁéf“&bf I I BATIENTWRNGA 2 he—F X2 0#H LV RT fHIC
TR EDERNVEA I A F L 7T HZLITEE L TLEEWN, A7y 7 53 Sy iR EE f%ﬁ#ﬁﬁ@ﬂ”ﬁa‘é
L. ZOBEWAAL Y F U TR BN AT AREOF I RIETEELFEMTOILERHVES, & 7-31
TPS7H5021 THMBIAIIAZfE 270 OB/ O E A R LET,

£+ 7-3. TPS7TH5021 OASBEIDHA RS5414 >

BERAR BRIy )T 2—T 4 AT NG RT EHLOZTR
< 200kHz 49%~51% X 9 B - TPSTH5020 LFAIL
200kHz LA I- 48%~52% {10 B

7.3.10 72 —F 1 Y14 2/INDHK

TPS7H5020 1> b —F D KT 2—T 4 A7 IUULAFR 100% T, 2oz ba—J7 Tk, H11E 100% 72—«
YAV N TEET N, fﬁf//\f/ﬁ#ﬁ?&j7ﬂ#’7j IZREHEISINTWAIDIT, v ha—T D/ A7 EFRRIZ HESW T
BRT 2—T4 VYAINVERETH L 2—V—IZBEDLET,

TPS7H5021 = b —F DI KT 2—T 1 FAZITAFE 50% TT o ZDT 2—7 1 YA 7Vl IRICEE S SRR IS
OWTR LA B RUTIZSD,, ZOT ASAATHEEIA LV —2 F—FefEHT556 . 7 A AR
7o, =P —ITIEMEIZ 50% DT 2—T 4 VANV ER NI ay 7 Mia T2 RSN £, #EAREHE
BWADT 2—T 4 FAINVONE Iy 728 KT 2—T 1 T A2 VIR0 (B Re 3 YEREDME N
DHAREMEDI BV E T, FEMIZDOUWNTIX, TPS7TH5021 LD S)H5 [ #ia 2 FRL TLTES WY,

R 7-4. TPSTH502x RKT 1—T 1 M40 J)

FNAR BRT 2—T 1 FAZIV (AFF)
TPS7H5020 100%
TPS7H5021 50%

7.3.11 RIhAHE, &=)hAZEBE

TPS7H502x D H IiE, /A BRI L TR B L 135ns (BEHEE) N0 £4, /AU B, 1034 khe
EHERF T DR/ N ORER T, D78 Fe/ AR, /J?:'//\~5un+0>)\7773 O H I ~DO AL IR 2R
ﬁ‘T EMENHVET, /AR OFIR A2 TEIR T H720121%, I R —Z DAL v F 7 A B L O T 2D &S
Y556 OEERRENLETT, H— 7\/(/‘7“0)Jllﬁjﬂ'? TIANRNYT BLOT — AR 23— Tlifgii
BE—REHEHT256. LTORXEMEHL T, EEFAN YT O RERINERGHIHEY) THhHZ LR T ET,

T+ T —RDGE

V +V
fon_min < Ty glgsp) ><Dfsw (M
ZZT

* ton min (T IE—T DN U HEHT Y

* Vout &, 2 "—2DOR LT HH1EETT

* VN [T "—2DANFIEETT

o VEIIERA A4 —ROIEFmELETT

* Nps 1T, MU 2O =& ZRMDOEEL LT

o few I TTN—ZDAASF LT TR ETT

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 37

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


https://www.ti.com/jp
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

13 TEXAS

TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP INSTRUMENTS
JAJSQY8A — MARCH 2025 — REVISED SEPTEMBER 2025 www.ti.com/ja-jp
TIANN T DIGE
(Vour + Vp) X Nps
fon_min < (Vin + (Vout + Vp) X Nps) x fsw (12)
FEDY S
Vout +Vp — VIN
ton_min < v TV e (1 3)

(VouT + VD) x fsw

[FIERIC, fe/ A7 RS 2 N —2 OENMEICHIRZINZ F, /A7 RflE, IRIEIOA BIVERTIZH )34 7 Ok EE
THEFF SN D B/ N ORER T, 88 E O PWM BI{EIZEV AL TF T AN A 7T Te A, Wi3d
72 &% 40ns (FEYE(E) DR A7 RBAHERE L E 3, IFLAE DT TV r— a0 Tl av N—ZDEFIRETOT 2 —
TAY AL 100% EVIZH0 RS, B2 oW I T ot B<AT7DREE M THZENTEET,
TPS7H5021 Ti, 7= —7 1 YA Z/LH 50% DI R KAEIZHIBREI TN D728, 2 ha—F O &/ A7 R IE R
IR0 EE A,

N —2 N —HEREHC TPSTH5020 % H 9556 /A 7 R E B BT o0 ERH LR AHY ET, BARMIC
. ZDIR T —AXT 2—T 1 P AZNVD 100% (S IRDAA T 27 A7V OB H — AT D3 ET D
BAICRELET, 20T FUr— g Tld, 2 NN—FD T 4—R Ny L—F ko TIRESNLEREN-A4 7
B2, v ha—J 0/ A7 L0 ELLR0E T, 20720, ar va—J D i/ N TR RO AL F o7 AT
IO DAV EEEZBIES T ET, ZAUTT X COBEE KRB TERETOILEROHVET D, S/ A 7R B AL
F T A OB TIORERFIE L HDDEEE T, RN LVBEEIZR0ET, B2, IMHZ OAA T 78 3
BClE, T2—T+1 VA7V 96% (BEHEME) X DL, DV ATNOF L EHEIBIEL F3, EFIRE T —F
OFFSNDENELZ MR 9572012, X 14 ITRTISC, 22— — T3 R —FREHIR KT 2 —T 1 VAV NVERTE
T&EET,

Dpmax < 1 — (toff min X fsw) (14)

ZZT

o Dyax 1&. ROV A2V TOF L EERIEZRET H7- O IHER SN DR KA R —F Fa—F 4 A7 TF
* toff_min (. A —JOF/NA 7R T

° fSW X, B N—F DAL TF T JEH {&@lz

7.312 /NI R XF v T

TPS7H502x = ha—T|Zi, AF— Ty RRCRIEH R, Frl & B EMERC B T D e —F D /A 2 A A
(B G5 NR—ZOBEREEZ B T2, 7SV A A%y B—RPREESNCOOET, 20T~ HTEM
BNCAA Y TF o T aASIE U ET, @ BB ER S/ N A LN RTEDE V7 RS — MR P I E R DR AERE D
MEZ S| ST AEEERHVET, 7V R AT 1T AX— T v 7 W O — 7 BIREK T 52 8128->T, 20
MEZ AR CEE T, BEE L =TI, v X—2D Vy & Vout DR R/INA L ZA LI/ NSO B
Fa—T 4 YAINVEBZEZTHE., v ho—IOH T ERESND I BIEAHERF T 57201 UL AZ AF v 7 L E
T, 7OV RA ARy T LR O OSREDFIET DG AR ELET:

+ COMP EVOEEIL, VAT L 7ay7DONH ERYT YT 0.3V Rl T

o HIOT 2—T4 AU 50% Kl TLIZ

TPS7H5021 O%6 . T 2—T 4 B AV /THIZ 50% Kiifi THLHI-D, 7SIV A A%y T HBRIGT AT DI TR D5
'ftl:@yj‘ﬁ)‘%‘gf—g«o

7313 U—=F 4 20 T SD TS5+ 20 B

OUT N mik7edl V=T 7 =y 770X TIRINEESI, —IREIRAA YT OEA) DX — A %I S
AT BRI 1T DIBPEB R /A XN EFAR L — T IR SR WIS LET V=T ) oy 7I0F
Z L 30ns (BEHEAE) IC[EE SN TV ET, CS_ILIM B2 RC 74V EZ 2L T, v /R—=FDAA v F L 7 JE I
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BEOb Do " AT RN TSI RKREWES . AR ZEBICRETAIZ L TEET, — R B, BED Y AT %
2L F T TEEED 10 (£L3 528 T,

7.3.14 Bt X L PWM 44 (CS_ILIM)

CS_ILIM B L, /T — 2 R —H DA AT iz KR LUTAE 5 2L ThRE SV E T, &5 51X, COMP &
VDAL BHNERH D LB NHVET, K 7-9 1Rk T° 292, COMP B OE/EIIE—7EROV 7 7L AELT
ERSNET, 2 be—70H )1 THD OUT 13, P‘ﬂ%ﬁ%ﬂyﬂmﬁ LEoTHATRY SN EBIE 5 DO —7 )
COMP/CCSR B> D EIE (B L#F COMP/2) IZETAHEATIZ/RVET, 2o —7E i HE 1L, PWM o231
~5T COMP/CCSR &Ll S BB, 150mV DA 7y MEENE FNTWAZEIZEEL TLEEW, CS_ILIM E°

V. 2 he—SOEREIROZR EICHEHASNET, 2Aa—7#iER RSC L2 L TIHESNTWAEE . AR
—7HEZ 71X COMP/CCSR 1§ EbiBE S, An—7ffifg <7z COMP/CCSR &EJE L2 —7 Btk HE 5
RFELUT-Fi ST OUT 75‘52L7 WZ7R0FET, 2=V —DHNE T — T 723 A73AL T COMP B U2 BERE 35
Le . 2o T A Ree BRIk K TR EBEE 2.3V TF, CS_ILIM OEGRGIRE T 774712 DAL v g
JLRIEZ 1V THY, COMP X CCSR IZ Lo TAr— Ly Enb720 . COMP IZEIINESNA I EREEMN 2.3V 21
5 PWM 2 R —2 B X7 4 —R 7 =TI UTINE L7272 ET,

A

INTERNAL
CLOCK

ouT

COMPICCSR I — — —m — —m — — - — — — — — — — — — — — — —

CS_ILIM

B 7-9. E=JERTE—RBIEHE PWM &ERL

CS_ILIM 7~5 AGND LC%r’ﬁ%éﬂt?&# « PWM O )72 i 1 &t B8 it Ok e D [ 05 D 728D | it & M 9~ 2 728D 12
ﬁfﬁéﬂiﬁ‘ AR T, (JIL%UBE@XV//E/H\ Ves jum 28 1V EEEIE) ISR ESHTWET, ZHUE, Zor

DEENLEVMEIZET HE, T A ANERM RE—FIZAD, 7] (OUT) B4 71270522 R TnE T, L 15
i\ BER U7 Bl PR 6 D o AL EZ R E T 2720 ORI R A RL TET,

Ves_ILIM (15)

Res = —om

I DIEIE, BitA2EZ T, EOIDITHRE T 202 BETHOMENHLZLERE L TLEESN, Y—=2AlOT T4~
FET 75 AGND AR BT A 5% 7= 1 RAUEIEE O ffig A = R — 2 DIGA | AR EETIZ IRV T Iy 28
HETLILERHVET, MRaIlZnnbbd | Reg DIEARE T AL, BHFEMEROY — /&L mEmRh 7 R
AL REDRNIA 370~ =20 DT EE R T DR BV E T,

7.315 75— F RS1/DHH

TPS7H502x (X, 4.5V 1°5 14V O —NEFEA LEE LT 530 — 538K T S A ZZBRE) T 572D I CE D720 &
U=z MOSFET & GaN FET _—RAD/ U — a "—Z DM @ LTz ha—F T, 77—k R BRI EI )
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FEATCWET, 26D HE 771X OUTH & OUTL T EIZY —> 7 ey 71T, b0 55 EIH 771X, BREh
SNTWBEIRT NAADH — A FildH— A 7 BRIB OB AR E T AL T, ¥— A B O —1 37
MR ANT U CREE T DM E AR L F9, Zhoo 01X, PVIN @ 12V AT 1.2A W) 22— v 7B L0
VI BIENTEET,

7.3.16 BELZLDEBEL 5S>

TPS7H502x (21X, 77—k RIANRNHINTEBIEI T T NEENTHET, ZDZ777 1L, VIN 238 2V RGO D
HEMELET, VIN OEEMENGE . WERD OUTL RIA /T4 2B 3 ks éﬂﬁ“\ FOIDRIANH &
MANARL B E N IFAZENTEER A, ZIUTED RIANNH AN EA B —F RIS FREME R HY | &R L
DEJEIZ T REBEBIMENTZOMBEEERMLUELZ, ZOERRLIZTT 1, :/%H~775>4ﬂf)d3 T TNWAE D2 H)
ELE9,

L N—HFDNAELE VBUS 11, 2 hr—FD AJ] VIN DMEVAIRRE T ER LD HZERHVET, OUTL & PGND
ORI IERNA L E—F ARG A RRABIEOAL—L—h (dV/dt) (25D, 7 —h-RL AR Cgp LT
FET BNEXETA AL TN HVE T, Cop ZIiNDikEENIL, 7 — Y —AMH & Cgs & FET O —h-V
—ABMEZ B ZHFETHREL., ZIUIED VBUS 706 PGND ~OARIEREF D TRNDIENHVET, B
WRWEEZ 7 13 RIA NI E RN S, a2 ha—I 08 EGbENAET, FET 07 —NEJEZHIFEL
FI, BRI OMER, A/ RICEREINET, avba—I3FGband e, EE7T7 713 LS ., 2k
B—FERTANDEFEREEIE T LEE A, 770 T RIET I T 4TI DERMIE, [ X5 —F 7 7R T IO,
?/§4X@@§ﬁ&lﬂ\%f£%1¢kﬂuf%5 CICEBLKESN, AT A Z o fia OUT & PGND Oz #ke 3
HZET BB SN TORWEEZ T 7T E27EL, BRLRWS— 4 ZBE T A E SO 52 )T
kT, T AE AL, 10kQ 75 50kQ ETOFFHAD T A7 AARFTAHEE L £9°, AMHRHIABINT 5L, T34 2
OF LB BIOEAEBIRS DTN TEZLICER LTSN, /AW 358, ZRHOEFRROBEM

MDRELZ2DET,
_/_VDS of FET
®
PWM Controller
Isnk — Cep
[ -R-e- :
® : E'I AN ® — —— Coss
0 OUTL
H : == Cas
Control H
I 9
|
1
) g
PGND

X 7-10. BRI LOEBESS VT

7.317 Y—X FZ1/vp 1) —> (OUTH_REF)

RTZARDY —=A+RFT7A/X(OUTH) A7 —Y DU Z—> 1% OUTH_REF B S TRy, FEDOEESRM T T
220nF DA T oY AR TEET, OUTH_REF OFEE L, PVIN OEEIVBBEE 6V KRV ET, o'
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& PVIN OB 2T oD a8 35281280 RIASOBIEVERE NS ESNA T2 T Tl AR R — 4
7P 2 M (SET) ISRk 2 By 56 £ 9, OUTH_REF =5 91X, PVIN (24 BB EN 6V LU b
NOGEB DB METHHZEITHERE L TEEW, PVIN 78 6V Kl DA . OUTH REF | PGND |CE#:#HTX
9,

2 7-5. OUTH_REF D&

RIASDAHBE e
PVIN < 6V OUTH_REF % PGND (Z##tL £7,
PVIN 2 6V OUTH_REF & PVIN DI 220nF o= 7 a4k L £

7.3.18 LJE#R (RSC)

A F T EBIRAL N— G CE— VBTN E A T 556 EERANY T OT 2—T 4 A7 50%
BHRDHE, T N—H PR Hﬂfiﬁﬂ( uﬂéjﬁ?@ﬁ’&b@iﬁ— %ZIKE/J T, AU N—HT B — I E R E RO
DIRDAAL T2 T ATV L i%jma“ébk (R0 ET, ZORLEMEL, VT N—F=y 7 REIEL THIbIL, An—
THMEAINZ AL TREMTEE T, TPSTH502x Tlid, An—7#iEI1XEI L7 7O Tirbh, =7— 7o 7%
CCSR(COMP & CS_ILIM D tt) TElST-ENLZELSIDNE T, BT 2—T 4 A7V TOLEM M3 5H7-
DO /NAT—THEIL 0.5 x mIZE L, 22T mIdA X 72Dk FERAR—7 1, #EEsns A0 —7#E 1
1xm T, ZOME B D INTZ EEOWEIZ DA ERT A,

THT—R ar NN—=HBIOT —RAk v =2 TlL, An—7 it A 72 EBFROME T AR—7 | LR E T
EFET, ITAN\yT A R—=HTiE, An—TWEIXTTA 0T MU ADEFROKE FAr—T 2L CRFEINE
T, MBI MR Tl RS- EBIRIE TGN N ADE L Z BT ALENHHZLITER L TSN,

THT—RDLE:

- ot =
TIAR I DY

- gz "
HEDEE:

sc = Your - VINi X Res X Acs (18)

ZZT

+ SC [FAR—7HfEfE T, Vius BT

* Lout W10 #2720 (UH BALD) (74T —R)

o L%, pH B oA 2 7448 (FE)

* Rgs i, BRI AD 2 BB OB

o Acs i Ea(}lu’lz‘/XEx IRET A THY, TG EITERRE T TN AL EENET
° VOUT ¥ al— I\éﬂtﬁjﬁiﬁ

* VN IR RATIE

TPS7H502x = hr—7Cld, RSC B 22b AGND ~OF AL T, TR —THiEE2HE T&FEJ,
19 1%, RSC DG kPl € 3 5720 DR AZ /R L TOET,

29.5
RSC = =457 19
sc107 (19)
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ZiHCExET, 2 FEOME S X0 F/2E T, Type 2A 23 @& JE¥ /A XD %L BHiEL T, Reomp BED Coomp

LAFNCa T oY Cyp ZBML TNHZETT, ZIHLDHEIE, v hr—F0 COMP B (OTA Ot /)) & AGND
DRICHESESIET,
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Transconductance Rrop
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_ VSENSE
¢ gMea
_L | \ VRer ReotTom
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‘ - Type 2A Type 2B
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COMP .

1 coMP Ccomp

RCOMP RCOMP
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C :|:

7-11. TPS7TH502x FEiRE#HRA T3>

TPS7H502x A3 HAR—R DRI L TiE, BLF O FNEES A& A LT % EETEET, B
RO, P DG SN TONTA=ZIMFHERNL (DFY H (TA L F 7 Z A F (IHER &, Hz 138 ERE) TREh T
WET,

1. T X—=F2OANOIaRA— NEREE(f) ZBIRLET, 7 — AN 2L X —=FBIOT Ty a2 _—H(TT
e Fm (RHP) Be S EL, Ziumdar N—H D HEE A4 — B A H IR T 52 LR L TSN,
%@]\fﬂyf I, a2t — ] E T RHP Y a B o 1/4 ~ 110 OFPICERETAZEAHERELET, 7+

—R 2 R—=Z L, 7aAF— NEEEIIAA T 7 TR E D 1110 LA FICRET DI EaHER L F9,

2. /\7%«27%/0)1:@1:12/51 IHEVA Gy EHFELET,

o TFU—R arR—ADEE:

_ Npg
GM = Acsx Res (20)

o TTIANRYT AL IR—ADPE
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(1 —Dmax) X Nps
GM = " Acgx Res (21)

o FHEIVAR—=EDGE:

(1 -Dmax)
"Acs XRcs (22)

Gy =

ZZ7T

* Npg lZ, M7 AO—WRAMIE M OEH L TT

o Acs X, Bt A AT —VICBES B A TY,

* Rcs [TERHERFIOM T, BALIZ Q T,

o Duax (X, 77V —ar O KT 2—T7 4 VA7)V TY,
3. BEI/uAA— NEEEEERT DO, =T — T T Xy T — I DA Ayy Tt FELET,
2n x fc X Coyt

M (23)

Aym =
ZZT
o fo lTRIRSNI= a2t — " — 5T
* Cout min TR/ F I/ 22 ATH
e Gy iF. NIRRT —VDOMAEILH I ATT,
4. WERTAL Ay TT— T T OB A IH A IMEA. BIOT =R 7 BHEIZEE SV, Rcowmp &t
BLET,

AyM
ReoMP = g—< Ky (24)
ZZ¢T
RBoTTOM
Kpp = (25)

RpoTTOM + RTOP

5. =5— 77 xyhNT—r0¥nr BIEI/aAA—NFAEREORBBIF 110 IR ETHZEAHERLET,

_ 1 _fc
f2EA = Zw5Reomp X Coomp — 10 (26)

L= o T IROIHTIDES,

_ 1
CCOMP = 205 (01 x 1)) X Reomp o
6. M ORI DR BB ET. 74T —F av S F T, T A 20 ESR PROEEEER
L/ TR TR, By B LT TA S a N —ADEA1T. ESR Pud RHP Pudoht KV HiZ
RELET,

1

ZTTXReomp X Chp — [ Z-ESR OT fRuPZ (28)

fpr =
L7z23o> T IRDIDNTHRVES,

_ 1
CHF = 27X £sr X RcoMp (29)

EjelES
= v 30
CHF = 77X Tritpz X Roomp (30)
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Tt REIRHTEN L BRI A N —=FDAN=RT 2T TAMIE S TRLNET,

7.3.20 ¥—=vI ¥ v fSD>

BEEEIREDNIERE 185°C B DENTED Y —~</b Ly MU UEIE N T NAADAAL T2 7 hidmfilE1E L ET,
BB IR AVEE 170°C & FlEIDE, 7/ A AR AT =TT v =l 2 BUBMMLET,

7.4 TNA ZADBETE— R

TPS7H502x 'V —X%, [HEE IO — VBT —RNEHEAL TWET, 2 ba—J)%, v R—2Dr'—7 %
MET 2—T 4 PAINEFELE T, WEBRIREITBIFEAAL v F D7 —k RIA NI OX—d L ZBREL£3, 4456
EIRAA Y F OEFITIMTE @ TS, W= L —22 AL CifisnEd, COMP B CTAERSI-E
JEIZ. NEBOEE 28U CTHESNE T, SN BRSBTS COMP EEICETHE. BHAAYFNATIC
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AV VA INEE D EMENED 52 BB RFEWV =L EE A, 4 O B ICxH 28 O A TEIC W TE, B
BRROEALTHIW L TN EIT7eET, Fo, BEARILA S O REEZMREEL T AN 5L T, v
AT LOREE HER T DM ENHVET,

84 77U — 3 gl

TPS7H502x %, 7 —hk RIA N Z N LU B TE PWM 2 b —F5 T4, ZORIA 8%, A S EEFF 4.5V
M5 14V T, K AIMHz O 70T NAlRele A v T L T TR AL £, S5, ASNTERTA\NT, avba—
SOTT I LAHE LDO ZIEH L. DO H /1755 PVIN ~O#6i21752 LT, GaN FET S CEIfET L9014
R CEET, TUar MOSFET LHlAAR DR TRIA N EMH T 572012, PVIN [ZI3# K 14V OFEW A S EIE 416
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ShEEA,

82 RK&{XMIEZFT IV -y
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8-1. RRXWIE7 TV —> 3 EKRE

8.2.1 R EH

FRALSNT-FITIE, GaN /U — 28K T A RE— R AL F 7 FET LU TR LIZ 7 T4 /307 L =2 OGN
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R8-1.RENTA—%

Rt T A—F 1t
NSV ERE 22V ~ 36V, A%k 28V
H B 5V £10%
BRI ER 4A
AT T Ak 500kHz
H—2 sy N AR =4kHz
EAMAT YT (4A) BPEE <375mV

8.2.2 FH#ia R FIE

8.221 R vy F VU RIEE

TIA Ry AR —H%, 500kHz DAL F o 7 JH B CEIE T A IR HEINELZ, FHERKE O R—2&E
TliE, ZOARAF T EIZBWT GaN U —F NSA 2NN a DT S A AR U CTENZR S 2> 8

AR RS TCOET, 31 2358, BMOEREIZLEZ RT B2 RE TEET, fgw OfEIX kHz B
A7, RT 1 kQ AL THAHZLICHERELET,

RT =112390 _ 147 (31)
SW

_ 112390 _
RT = 112390 _ 147 = 2105k (32)

FEHCIE, AR PUEE L T 210kQ NERAY T, FIH FTHEMED 729 | 205kQ OfE XD TINT/ISLKRDEL,
8.2.2.2 HHERERTABHOETE

oz =2 OHIEEIE BV T, VSENSE [k S v/ Jfiz /o JE UL, ARYD Vour (IS4 28918 IRL £
3 Rrop (2 10kQ DIEFINEESNIHE | DIEGO MK OEZ R TEET,
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R = R
BOTTOM = Yoyt — VRgr ' 10P (33)
RBOTTOM = syoaney X 10kQ = 1.36k0 (34)

V72 Rrop & Reotrom PIEIL, E1E1 10kQ & 1.37kQ T9,
8.2.2.3 K51 /X PVIN #H

ZOFEEHIITIL, BRSIRT — KT N A 2L GaN FET T, ZD72%, VLDO [ZRFA /30 PVIN IZHS 41
%9, VLDO (% 4.5V 715 55V ICREAHETHY, ZOHI T34 H LOBREIEELL T 5V BEESNTWVET,
VLDO % 5V B{EIZEE T 572912, VLDO_FB & GND D2 bl/eHiHia g E 457201250 35 M S E T,

VREFCAP
Ryp = o—— 08w R
VB = Vipo— VREFcAP = VT (35)
225V _
RVB = m X 10kQ = 32450 (36)

Ryg DfEIT 3.24kQ (T ESNET, PVIN 23 VLDO (ZHfS . 6V KiilidH G, OUTH_REF X % 7-5 [ZE->THE
% GND |ZHft T2 LB HV E T,
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8224 Y7 bRHZ—bF AVTFUHDEER

DFGFFTIX, Y7~ AZ =R, ZAEREZHIR T 2D+ 02 MR HLL0BIRENTVET, BEINIZY T
I*X§7 Mz T OfEI 33nF T, ZOEICESWT, YT RARY — MR ZFHRCEE T,

Css X VREF
t = —_— 7
SS ISS (3 )
tg = 33n2F8x 0.6V _ = 07ms (38)

V7 RAZ—NREEE, B O%E58) 7.1ms T,

8.2.25 S ADEET

NI ADBRRLE 1 WAAA L Z 72 AT 2 X —2O BREARRIZE SV TR ESIVET, BT, KT 2—7+
AN 35% IZFHSWCEEINET,

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

_ 22V x 035 _
Nps_MAX = Gy T 0.7y x (1 —035) ~ 208 (40)

FXEHTIT BRI 2 DRESNFE LT, EEOEMBILIZE ST, R/ hBXOR KT 2a—7 4 A7 VEFHR TEET,

N (Vout + Vp) X Nps (41)
MIN™ oyt + Vp) X Nps + VIN_MAX
(V4 07V)x2
DmiN = GV+07V) X2 +22V 0.241 (42)
(Vour + Vp) % Nps
DMAX = (43)

(VouT + VD) X Nps + VIN_MIN

Duray = — BV +0.7V) x 2
MAX = BV +0.7V) x 2 + 22V

=0.341 (44)

1 RMNA LA T2 AT, 20% OB Y7 MIFESWTEHFRLEL,

2 2
L VIN_MAX™ X DMIN (45)
P = Vour X TouT X fsw X %RIPPLE
2 2
_ 36V~ x 0.24 _
Lp = 5y 24 x 500kHz x 02 — 3/-3MH (46)

ERROHKF TRESNIZ —RALZ 752 AT 30uH T, ZHICEDEBEDOV 7 VBB EE 25% L7220ET, LD
FRERUIX, MA@ Y 2R GHI L B — R BX O IR EREHE T HEEFRL ChET, ZhbeoRix, v
ADYEREIEE BT ADIENHET,

I _ Vour Xlout X %RIPPLE (47)
RIPPLE VIN_MAX X DMIN
5V X 4A X 0.25
IRIPPLE = 36V <024 = 0-58A (48)
I _ __ Vourxlout IRIPPLE (49)
PRI_PEAK ™ VN “MIN X DMaX X1 2
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5V x 4A 0.58A
IPRI_PEAK = 737035 x085 T 2~ = 3-35A (50)
2
_ Vour X lout )2 IRIPPLE
IPRI_RMS = \/DMAX X (VIN_MIN xbwax) T 3 (51)
5Vx4A \2 , 0.58A%
IPRI_RMS = \/0-35 X (zzv;(oss) + =225 = 1.57A (52)
2 . (IRpPLE X Nps)®
Isec_rMs = (1 —Dmax) X lour” + ——5——— (93)
3 2 (058Ax2)%
Isgc_ rms = \|(1 — 035) x 4% + L8284X2) _ 399, (54)

8.2.2.6 1 REI/IST— RA v F DR
TIA 307 NRaY T, FET ORVAUAZEINN AT GE72 i KB, 2 55 It -> CRHE SN ET,

Vs = (Vin_max + V1) + Npg X (VoyT + Vp) (95)
Vps = (36V + 12V) + 2 x (5V + 0.7V) = 59.4V (56)
77°)/7—‘/a/c D7l 60V ERE D FET LB T4, EERITIX, @IERRANSA LY X TIT5HS TEDL

(2, JVE rEjf%U)mb‘ FET #28IRTHMENHVET, BT, FET DEREKIL. A7 XDORFTEELIZ 1 &
LEJJ FIMIDEELTHEZMNERHVET, BIRLTZ GaN T3 AL, BEEKN 200V T, BIREKIL 22A T,

8.2.2.7 Hh¥ 14 4 — KDEEIR
2 IR THE AT —RBRATAHRREEAN AL, 57 ZFHL CGEFRTXFET,

VIN_MAX
Vp_sTRESS = VOUT + —Nps (97)
Vp_stress = 5V +35¥ = 23v (58)

R TAELIT 23V TTR, MUV MNEIEANA V2B E L TRBERT-E57-012, JVEWEREZ RN T D4
ERHVET, B AA—RIZ RC AT AR YUERGERHY, ZIUTERS A4 —ROX— A TR BITH) ¥
TOFRFAERESIZESTRARVET, XA —ROEKREIIL. 2 —F DR KA BRI CEL 072K & T
HOLVERHVET, XA —RiE, KREESRMEEZKIEIZ ERIDZRZFT-E 572012, 80V LN 15A D EH Tl
ESNFEL,

8.228RCD 5>
I NR—=HBIOTVNERRNDOIRNA L Z 72 AL AR FET ORLA L TR 725 E L, &Y
(R 72D ATREME N D728, RCD 77 7 MR &, Vo7 O RES LA E A FET OBIRSN-EBE KN T
+oricEESEET,

—AIZ, ZNHOMEIET AN RE b SV E T, VX TII TV MER O FAR D REKGFTH720TT, L
N PN Hﬁfé LT RO FRERAEFHL T FRSINDLIA — /=2 a— NS TI T 7 HPT Re ave. B U=
VANAUA CCLAMP DEEFNFIVURLETHILENTEET,

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

INTA—=H Kopamp 13 BEOA — R —va—MEZERLET, 23, FREINDA— = a—1 % 50% 1275
k. KeLamp Z 15 ITHELET,

48 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/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.comlja-jp JAJSQYB8A — MARCH 2025 — REVISED SEPTEMBER 2025

W, NI ADIFNA L H 75 A L eakace BEN 1 AL — 7 E ik |PRI_PEAK %%{i)ﬂ LT 7T T Ha R c&
£, 7707 arF o oL, FOBRTIRETEE T, AVoLavpe 13 V7V T BEDHNEVy TN LT D077
FBEDOEIGEL TERTIHIEICER L TLEZN, 728 210F, 2% OV T AO%E | A VeLamwp (& 0.02 IZ5%ESNE
R

2
VcLAMP
R = 60
CLAMP = 7 VeLANP (60)

2
5 X LLEAKAGE X IPRI_PEAK™ X X fsw
2 - VcLamp — Nps x (VouT + Vp)

CcLamp = AV, vV : R f (61)
CLAMP X VCLAMP X RCLAMP X fsw

8.2.2.9 HhEERIR

—WRIZ, IR H B R B AR E T AT A TEAEHFEICT 2 FEHVET, KOO EHTN 62 1R
I, BEDOHIBEY Y T N EA T 72O I B v SV A AD BRI ELET, I 64 (R
T I, IEOAMBBIZH L CH N CHFRINOIR KR EEIRZEET 2T 72D BB v /U X AD BEFHEL
F9, 2 DOFHENEITIN %, ZNODOI LR KOMEERFFOH ST/ S H AL L GRIRT 2L ERHVET,
X HAEED 2% O BEEEY 7 VB IO BT 7.5% O KFREERZEICH L ORSILTHET,

IoyT X DMAX 62)

C >
OUT ~ VRippLE X fsw

4AX035
CouT > T00mv x 500kz — 28HF (63)

AlgTEP
Coutr > 2 x AVoyr X f¢ (64)

Coutr > m = 424.4F (65)
FHRICESE DRKEL B ED 425uF NULETT, ar 7 o EEE 52, BREE, IRE, BXUDC
INAT AR ZE L THBE X2 /U2 ADIETR (FL—F 4o ) A ZELET,

FHHA NG TIE, B XU H o AERET DR OZBEEERHYET, ZhuL, BEHRIC K-> THI&E
Lo SNDH—FRIAE (SET) DA TY, B — 0@ X —hi 1 OFZ5T, 2 ba—70 PWM £8hZ—FE72
EEhag|Eol, Tniar N~ ELBELZ S EEZ T AREMERSHVET, LR -T, ERROEIFEL) v
B/ Frd AR INT DR/IMEZTREE L E3 03, @878 SET B O72DIZITBIMD X /32 H o AR
BB AREMER SN F T, ZOREFHITIX, BB EDOK 470uF ZEALEL-,

MBS T, BMOE S 74N 2R LT, HIBEDO /ARSI CEE T, ZOH 74 2%, BINoA %
JHEEDBEDETTIVT X/ BZ L ATREREN TOET, TNV ZDAZIZ AL BIMENT-ETIv T Ty o2
AL RFHOMBELENAZENRESNIZ KRB B v SO H AR ESNET, 207 Fa—F 11, LERE
fi DA A% o KNS 52 72 HABIEYy 7 NV Z BRI TEET, 2 WRIAI7 4 V23507250
W, HIRE W A2 — 7 s raxd— REEEIDEL DOARS v F U T RAEEB L ORERBH T v VA AD
ESR Yulhh H K< 452 T3, X 66, X 67, 68 1%, ESR Brizhz. BN H 17 4 v 2043 H 3
BEWEZ R ET DDA TEET,

_ 1
fresonant T 2nXLgx CouT_BULK (66)
_ 1
frero = 7% CouT_BULK X ESRBULK o7
B fsw
Attfsw = 4-010g10<fresonant) B 2010g10(fzer0) >
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7420 & Bt — 775@%%?“5 G iz LCCor—r3 R e EcEET, 69 LK 70 2
— 7 DJE L, R AT DT E&?&#@f@%ﬁ%*f@f:m:ﬁﬁﬁ TEET,

_ 2x(CouT_cER * COUT_BULK)
Wo = TrxC C (69)
£ X CouT_CER X COUT_BULK
Lf
Rour % Lg X (CouT_CER + COUT_BULK) — 0
Rf = (70)

R, x (C +C
out X ( OUT_(f(l)‘ 0UT_BULK) _ (Lf x CoUT_CER)

8.2.2.10 |tz > RIBEH

CS_ILIM & GND DIz #e SN2 Bt HIRH AR E T80T, BE T _REFHHESCIN -7 8B4, — i
A, PUX s =2 IR U7 e KR T A2 VDO RICAD IS u@ﬁﬁ IRESNET, B, BRI
#ﬁ‘ﬁ?@;{nﬂ%@75>H§j(ﬁﬁ"?€{/m@ 125% CYEEN T AIDICRESNIZGE  ZORE CTIX A [T LET, 49 %
HTDE, ST D8 —27 1 WAIE IS 4.1A (2720 E 7, Reg ORST DI, kOKITHESHNTROLNFET,
ZZT\ Ves ium i b —ZO&EFHIRAL v a/V R T

_ Ves iLim
T ILm (71)

Z—W =X, B TR M FET OY—AET T ROMICER SV TN DA | 2 ORGTH b DO EE 23,
FET ([CHIMEND 7 —h V— AR EIERENLELG NS FTREMENH L ZEIER T A e S E T, 2T R
FTANIN FET OV —ATHK I TURERMELL QDA TT, L3> T, GaN FET ZBiEh 425121k, = —3—
I ARPUSD DD BIE R FICEE TOLERHVET, avba—F24i HL T GaN 7 /A A& BRE)§- D2,
PVIN % VLDO |28 9 5&. 70/ 7 AAHE7: VLDO )& S0 @ Vv _pxﬁf% FORER, B AL OEIE
HHtE 35701 FET IZHEND Vag SKRELR0ET, Lf‘-ébm@)xﬁmfm\ %, Res B EZH/IMET 5728
BRI A /NS AL TXET, 2O ECIE, B R HEHUE 100mQ | naéiruiuto ZAUE L 1 A GaN
FET (249 10A @ I IS4 L ET,

arba—F20%, FET OF—2F VR /AR AL T ZE DA EMET: PWM E72 X EREMED ATREIE A2 IS 3720 D
V=TU4r 7 2y 7I70F% 7Moo TOET 2 BHSHWIZEIRE 5056 /A A2 SBIBRETH0IZrn—/3R
RC ZA4NWEPMELTT, =W —L, T4V Z DIy N7 EREIL, BRI AA T o 7R E DD 7 e 1 T R
RETHIENHERESINET,
8.2.2.11 iR ¥ EERADER

TIANy T A NN—=2DfERE, LLTFOXNTIRETEET, 77947 ar "= ZF, A FHEZebFETHD
LIZEELTIEEN,

_ 1+ Dpmax
fz_ESR = X Copr X REsp (72)
_ 1+0.35 _
fz_ESR = 2w a70uF x amn = 114-3kHz (73)
_ 1
fp= Vout (74)
2nt X CoyT X ToUT
fp= ———L 7 = 270.9Hz (75)
21 X 470pF X A
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lggg x (1~ Dyax)”
fRupz = ToRl (76)
21 X 2 X DMAX
Npg

5V 2
fRHPZ = ZT = 32.0kHz (77)
5 X 0.35

BEMEMRT DO, =7 T 7 OMEFE R ZEUICEE 357012, Type 2A #ifE ry N —2 %l c&xE T,
ZOEEEI, @fﬁﬁﬁ@%“—l\”@@fﬁﬁ‘é774/\/7?@?3?)5 CICHEB L EXN, Zart— N —E 503, @
. RHP BaJE 5o 1/4 776 1 #1 F OISR ESIVET . ZOKGEHTIL, 4kHz D ra 24— — 8 5a BiE s
LTCWET, 27— 77Oy NI —7 AT B B AS — S — A R T 57 DT E S, Reovp 0
ﬁgﬁbij—o RCOMP @ﬁ*lﬂai‘:‘téi\ 21 N 23 N 24 ﬁ‘%%ﬂjéﬂ\ # 78 IRENTY \iﬁ’ RFB @'fg Ix. H 251
AT IONCERINET,

2t x fo X Coyt X Acs X Res

RCOMP = (T Dyiax) x Nps x Krp x gm (78)

Reomp = (211T_><Of¥3k51;2:24: (())L.szxlf;:(.)l“; ~ 4526850 (79)
TS T LA ORI A — S RO 110 1T SN Cooyp DA IR TEE,

CeoMP = o1 % ;C) X RCOMP (80)

CcoMP = 2301 x 4]1<Hz) x43z7kq O L196nF (81)

BB, @A OR =T ESR Brd RHP PrDIHARWGICHRESNE T, 2O BARR72r — ATk, RHP Brid
NI ET,

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

_ 1 _
CHF = Zrx32rAz < 432k — 1-150F (83)

U 5 D2 LT Reomp. Ceomps Chr O FIINIE %22 H 4.32 kQ. 100nF. 1nF J:Libf:o CRBDRE
EZS, R RERDILITERE L TTIEEW, BB E L., G O REK R EM AR E T 57D, vIalb—ay
LT ANDF 5 CHRESNAZERIL BV ET,
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823 77— 3 2 HIkR

TekStop E i - 1 o Te‘kSt@p
1] I [
: |
5 b
// Divour
o
/ L
Vs
// 2
P VOUT s B I0UTs !
2.00ms. 500kS/5 2 W4
€ 1.0V -4.300000ms 10k points 2,00V J[ [ @ 00mV & }[muus 5.00MS/s o / ][ ]
Value Mean Min Max Std Dev. ] (4] -v800.0000ps 10k points 2.00 A4
b Rise Time S5.711ms 5.711m 5.711m 5.711lm 0.000
—_ s N —_ s s —
8-2. 754A/NY Y AVN—=FD your H 83. 75ANYH AVN—FDAA BTATYS
BE
Tek Stop i
T}
i |
‘,‘, f
|
Dsve [ — it o -
EBATE prmsscsastotirmms
[(_) 200V }[xow‘s 1.2568/s @ [ }
+v-264.0000ns 10k points 6.00V

K 8-4. 45— FBLXUVRSYvTF /—RESE

8.24 FEI > /N—%

8-5 DMK A K T~ L o1z, TPSTH502x (IR H- A& R CHRIH TEET,

52

BHEHZBTT 57— o2 (DB R BRI &) 255

Copyright © 2025 Texas Instruments Incorporated

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

English Data Sheet: SLVSHI9


https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/jp/lit/pdf/JAJSQY8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQY8A&partnum=TPS7H5020-SEP
https://www.ti.com/product/jp/tps7h5020-sep?qgpn=tps7h5020-sep
https://www.ti.com/product/jp/tps7h5020-sp?qgpn=tps7h5020-sp
https://www.ti.com/product/jp/tps7h5021-sep?qgpn=tps7h5021-sep
https://www.ti.com/product/jp/tps7h5021-sp?qgpn=tps7h5021-sp
https://www.ti.com/lit/pdf/SLVSHI9

i3 TEXAS

INSTRUMENTS TPS7H5020-SEP, TPS7H5020-SP, TPS7H5021-SEP, TPS7H5021-SP
www.ti.com/ja-jp JAJSQYBA — MARCH 2025 — REVISED SEPTEMBER 2025

-l
Ll

Cour —= Vour

v O T O

Rsorrom

71

RT

Recomp Ceomp

H
o
&

[

I Crercap

Res_rur

l RCS
—|: Ces it §

X 8-5. TPS7H5020 #{EA L/=FE 1 >/\—4 OB E I

FERERK T TPSTH502x = b —F\Z[E A OB EIRE BT A HAX LV RIX, fE e 7 P CREMIZRET L=

DOERIETT, EREWVTIEFRAT =V OB EICHY ., ZOREILF LI NN—FDOEFAT—VOFHHE TELL

IS TV D FIEIZES TIRIE TEET, SOIT, FREHHETIE, FIEa N—ZORE OGS IUZ DN

THMLET, FIEas " —2OE/ it E] :t/k@k:i'o@f?“

o HEaLA—XZBITD FET O —27E kit ARERR CIIRKATTEBIRIZELLDET, FET X, ARTERLIY
HbRENWT TV —2a O AETICKHS TEDID @MU A X2 RELET,

o ANEREARORIIIT, EEORKEAHYET, ARHAITTEREARET DL, KBRS AN A~ H
TVEENBATTEILEET, HAOVTENLL FIZEIE FITFONAREEERHVET, 2 N —F AR EE CTHIR#ET D
WD D551, BFRAE A REC B T & D AT L I OBEWTAA > F 23BN 52 AR FTIL TLIES D, 2D A
AvFIL, i@‘%@ﬂ’ﬁﬁ%ﬁ VAT MMBMOELERE T AEL, BRI RNMETFLET,

o EREEAE T LTZ LIS, N — 2 OB AR E T AL, FEaL N N—2 0 RHP Er 8% 5 [E 5
MENBHET,

FERERL T TPS7TH5020 A4 4 23 FE L, 3% 8-2 IR T /3T A—Z & L TRk EFS TV,
% 8-2. TPS7TH5020EVM DE}EH/SAS A —%

WEt TR &
TR 5V ~ 12V
H A EE 15V410%
FeR B 1A
AT Bk 1MHz

A —27 N 4.5kHz
EAMAT YT (1A) BFEILE <450mV

HIEa  N—FDREE X T A NG RO 2R ENI DWW TIEL, TPS7TH5020EVM 2 —H'— HAREZS L TIEEN,
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8.2.51S0S510 ZZEFT 37 1 — F/Vy 244

8-6 |2, TPS7H5021 F /A A&AF LI #aig Ml 7 40 —F ar R —Z Mg RIK K A2 R LET, 2073 —F av
IN—HDFELEETIE, 1ISOS510 & TL1431-SP DL ¥ FEEV 7 7L A% ML, v —ZOHufgi 7 (—FR Ry
VESRHELET, ISOS510 IXhT P AZ H ) 2 2 T BB ENV L 7 F 0l 7 AL —2ThHY | FHIL—ROar /" —
FRFHIB W TT 4 — R\ 7 A e it T 5720 O | BERIHEEZ RO 7 4+ M1 77 ORBET NAATT, ZOT /A A
1L, AJ1EH IO SIO, it/ ST AR L WA, Fam ., BRI D> TR E LI EImER (CTR) 24t
F3, (IR EEIC OV TIE, 1ISOS510 7 —# Y — B RL TSN,

VIN

VLDO AAA

G-
_Isolation_

~

B 8-6. TPS7H502x O FO—5 & 1SOS510 ZERALARERA 74+ 7— R ayn—%

WA EEREFEHRLT, Y b L X2 —XOEEEEANEZMIELET, ZOATNFHNE v N V77 RE R
W, v N—2OHEBFIZESNTI Yo U7 7L ARERTAEBERDLELL, V7 7L A AN EIESUE
T, M V7 7L RERRIE, 1ISOS510 DA DNE S M EREZRELET, 1ISOS510 DH IEFILIZD A BRI
eIl ZEER S SRS Tar ha—F@ VSENSE BNl 74— R\ 728U E 3, ISOS510 [T L EEH N
Dlenied | 22— =N AHZFER S LTS VLDO ) & B A NESF 3 5FRY , TPS7TH502x 22> her—F 0D
VLDO HJJ CH NG AL Z BB TEF T,

3ERICAYT SHREIH

TPS7H502x-SP =i hr—F (%, 4.5V ~ 14V O AN EREBLEFH TIET 20K FFINTWET, B OEZN
PEREZR G570, v ha—F O AN ERITEUNCLZ ELL ., BN A S2SND M ERHYET, VIN 2°5 GND ~D
B/ NATINAIRA F /0 Z AL T 0AUF BRETT R, /A RBL OB IRIERER B T 5720 I BMOF v /8
E A IR T TEE T, AN ZHIIT®ETIV S 2T o (XTR ULLE) 2T 528N HERES L, 2 b0
ayF U Farba—JIZ TELET L AL —F U AD/RAT GND ([T T H & T, AS AR
TPS7H502x-SP 1> hr—F b8 A F UL EBEN COBA X, IBIND VY a5 o i 45 _&ETT,

PVIN &%, 4.5V~14V O A J)EJREEFFH CENE T HIICEREFI SV TWET, PVIN 13 VIN IZH:f 325288,
VLDO (2859528, Bl —H — R OBIEL —/VICHER T2 TEET, 22 TlE, 1uF O/ 3( 8z =
YT U EHERELET, PVIN 23 VLDO IZHHRSIL TGS | it A /SAF &N 4.7uF 222V EHICT o083
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84LA47VU K

841 LA 7D FDIFA FZ1>

TPS7H502x SV — X% A LT3 N —Z& 5 OEHEEZ SO D02 LLFDOLAT U HARTANIHED MBI B
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Gate connections

0O 0 0 0 0 O
O 05060 O O
0O 0 0 0 0 O

2 1
COMP NetC11_1

1 2

COMP PGND

0 000 “ ™
=0 N

| 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
PTPS7H5020PWPTSEP Active  Preproduction HTSSOP (PWP) | 24 250 | SMALL T&R - Call TI Call Tl -55t0 125
PTPS7H5020PWPTSEP.A Active  Preproduction HTSSOP (PWP) | 24 250 | SMALL T&R - Call Tl Call Tl -55t0 125
TPS7H5020MPWPTSEP Active Production HTSSOP (PWP) | 24 250 | SMALL T&R Yes 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 TlI'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 TI 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 :
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o Catalog : TPS7H5020-SEP

o Space : TPS7H5020-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 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
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
5962R2420101PYE HTSSOP PWP 24 250 208.0 191.0 35.0
TPS7H5020MPWPTSEP 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.
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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.
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