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ARINAREREZE L | S5 SPRA9S3 Bk .
HSEHET 55 JESD51-5 fl JESD51-7 #5441 4 E PCB,

M
)

6.5 AR
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IsLeEp MOSFET i@itifEpyyas |\,2 O ' |Ty=85C 14| A
P15 P ) our T,=150°C 20 A
T,=25C 0.01 05 pA
T VEN = Vpiag N =0V, _are
louT(sLeep) | % Hi IR FELIA Vour = OV T,=85°C 0.7 pA
T, =150°C 6| MA
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VBB =6V % 18V, T;= -40°C % 150°C ( BrIER AU ) ; RN AN VBB =13.5V , Rym = 1 ( BRIER G IE )

28 PR BME  MBE  BXME| B
la Fr A HIR Ven = Voiag_en =5V, lout = 0A 1.4 26| mA
tsteY R AU U AL IR I a] VEN = Vpiag EN = 0V, Vig < Viy F ZF5HL 15 20 23 ms
RON #Fit:

Ron FIE A H iV1Ag VBB <28V, lour |1 j 250(3 2 . m
T, =150°C 165 mQ
T,=25°C 10 15| mo
RonRrev) | RARVERATRI SHE B |-18V < VBB < -6V
T,=150°C 16.8 mQ
ILnom PR TA=85°C 10 A
VE VRIREEIA A Ven =0V, lout= - 1A 0.15 0.6 0.8 \%
EE SRR A
Veg s | MM I AR ) | Voine en = 3.3V 53 M
= REFT 0 Vg £ E@ Vbiac en = 5V 6.5 v
_ 4252 A/A
lour = 94 5 5/ %
_ 4256 A/A
lout = 2A s 5 %
lour = 1A 4266 A/A
Kens lour 4L | VBB > Ves isns » Ven = 5.5 57/ %
K lout / Isns Vpiag_EN = 5V 4279 A/A
lour = 500mA
-9 9 %
_ 4323 A/A
lour = 200mA 24 25 %
_ 4410 A/A
loutr = 100mMA 7 ) %
SNS H¢k
ISNSFH Isns I HL T Vpiac_EN > VIH,DIAG_EN 5.5 7.4 9.5 mA
IoNSieak dsa | 1o\ o e ( ST ) |Voms en = OV E SNS 5 L3 OV -100 1 100 nA
B PR A1 e e
Riim R BRI 30 F 20 kQ
Rum Ry v FEEEAI0 7 50 kQ
leL_FLT Trip gﬁ?%j{%g%ﬁgﬁg%”ﬁ% T, = -40°C % 150°C Rum = 20kQ % 50k © 74 80 %
Rum = 20kQ 405 500 635 A*ko
Kot LA B4R L () T,=-40°C % 150°C  |Ryy = 33.2kQ 405 500 635 A*kQ
Rum = 50kQ 405 500 635| A*kO
oL low. ML 3R R B T, =-40°C % 150°C Rim = GND 25 A
R = FFi 10 A
o B T,=-40°C 28 A
lca @gg%gg@ﬂfﬂ%w Ry =20kQ % 50kQ | T,=25°C 27 A
T,=150°C 26 A
VBB < Vpery lew A
leL_mv @g% R oL IR | - 400c % 150°C  [Vpers < VBB < Voers (IcL)2 A
VBB = Vpers (IcL)/3 A
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VBB =6V % 18V, T;= -40°C % 150°C ( BrIER AU ) ; RN AN VBB =13.5V , Rym = 1 ( BRIER G IE )

SH WRFAF B/AME  WEE  BNE| B
R = 30kQ 145 x| A
loL Nk | RIS (@ T, = -40°C % 150°C el c
Rym < 30k Q 1.45 x I Ic A
iR
TR A B (VBB i
V = = ZWRIRAS . .
oL _ VQUTX EEHE ) VEN ov y VDIAG_EN 5V , 1,%):[#(4_‘ 1.5 2.2 2.9 \Y
RPU ﬁ/l\ﬁlﬁﬂ"]ﬁ%ﬁﬁ (OL) VEN =0V , VDIAG_EN =5V s 1?%%%%}\ s (VBB - VOUT 90 KQ
G Py 8 Lz L PH B =2.7V)
TR 613 (OL) #xdli4ise  |Ven =0V, Vpjag en =5V, 21 VBB - Vour < VoL
t 5 R . -
o U K e ] B, FE KT to, 200 550  bs
}‘)\ EN _FE%HL-ILJTZZ{ZTE,:J oL VEN =5V % 0V , VDIAG EN = 5V , IOUT =0mA ,
fou A STB $R I 1 Vour=VBB-Vo. 200 550) ms
M DIAG_EN ETHETFME |Ven =0V, V, =0V &5V, | =0mA
t _ rEt EN » VDIAG_EN s lout ,
o2 {1 OL 1 STB #4711 |Vour = VBB - VoL 200 4050\ ps
Tass Pk @) 150 165 185 °C
TREL AFE HR S W 85 °C
Thys HOKHTIR i 28 °C
VFLT FLT {ii th i lFcT = 2.5mA 0.2 v
. N = SEE] EF ELT S k= 0 ATHs
trauLT FIT | MBS RIG @ ?%D'AG—EN SV, hIBIRA FLT B AR [ R 20| ps
- Z y— - e
trauLT sns | MR R 1)) ?jZ]DE:QIG\iEN SV, HIFLHEERT Ions FETE Isnsry L1 30 us
! , N,
RETRY_WIN | 073 o 1 1] 7 11 40 ms
DOW
s .
trerrog e | PRI g e o 100 160 300 ps
tRETRY,EXTD | ¥ B It A 1 FE 3 A 1) 50 80 150 ms
EN 5| Blkeit
VIL EN AN R AR P S 0.8 \%
VIH, EN LPANGEN I ; 1.5 \Y;
ViHys, EN | %I HELH IR i 320 mV
Ren R fir FEL B 2% 150 200 500 kQ
I, en N UG @) Ve = 0.8V 1.6 4 55| A
I, EN i\ HLIAL e HLE @) Ven =5V 19 25 35 pA
DIA_EN 3| st
VIL, biaG_EN | Hit N\ HELERAR B . 0.8 \%
—— — T N 2%
VIH, DiaG_EN | Fit N L 15 B 15 v
V
HYS, A N FhL R AR 320 mv
DIAG_EN
Rog en | AHR FHr HIBH &% 100 200 500 k@
IiL, piaG_EN | %1 N HLIAUG L) Vpiag_en = 0.8V 1.6 4 55 pA
liH, DiAG_EN | HiTA HLIAL 1 HLF(2) Vbiag_eN = 5V 19 25 35| WA

(1)
@)

Z KeL THE loL s WA AR lcL = KoL / Rum
SRR E |, BT A
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6.6 SNS i R
VBB =6V & 18V , VEN =5V, VDlAG_EN =5V, RSNS =1kQ , TJ = -40°C & +150°C ( I;/%E”E%ﬁ%ﬁﬁ )
5 kst | BME smE R B
SNS B - B
V, =0V &5V, loyr = 1A 20| s
tsusiont | M DIAG_EN fi1 EFH PRt iagamt (1) | 2ACEN ouT
VDIAG_EN =QV £ 5V s IOUT =50mA 20 VS
Ven = Vpiag en =0V £ 5V, loyr = 170 s
¢ M EN Fil DIAG_EN [y FFHETFiaiafart | 1A
SNSION2 ; oL == o
A, VDIAG_EN\ VEN 1 50% & Isns 11 90% VeN = Vpiag EN = OV £ 5V, louT =
— 170 us
50mA
M EN B TR E _ _
tsnsions | DIAG_EN =5V , Ve 1 50% % Isns 1 |, =" '_%/\% SV, Voiag_en =5V, 10| us
ouT —
90%
y\ DlAG_EN EQ‘FK%VEJ:FQSE@%%%ET“HJ ) VEN =5V s VDIAG_EN =5V £ 0V s
ISNSIOFF |/ i en FT 50% 2 Iy F 5% lout = 1A 201 ws
tseTrien | MIUERIN BRI _ETHS T 4R kRl 1 () louT = 50mA % 1A 20 us
tserrieL | AMTRERBN BRI R BV UG (ViR e 1 (1) louT = 1A & 50mA 20 s
(1) SFHh&HEE , TFMATEIEK.
6.7 JF it
VBB =135V, R =10Q , Ty= -40°C £ +150°C ( RS H W )
25 WRSEAT B/ME i Rilicy BAME|  HAL
EN £ 50% % VOUT 1 20% ( M
6 12 30
t S AR REE) -
S SHY|H
oR IR EN [ 50% % VOUT ff] 20% ( MIE 6 4 - .
IRARASHE ) H
tor T 2 W BRI 5] EN i) 50% % VOUT [f) 80% 35 80 121 us
\B{?UT {f) 20% % 80% ( A< = D- 0.02 0.06 01| Viss
SRR VOUT LI . y Z
\,\;O)UT [t 20% % 80% ( fiids = P. 03 0.45 07| Vi
\é?UT 11 80% % 20% ( A = D. 0.02 0.06 01| Viss
SRr VOUT FRE % - - -
\’clo)UT [t 80% % 20% ( fiiAs = P. 03 05 07| Vi
EN {1 50% % VOUT 1 80%
' 15 30 90
t —— WHHLIRE bs
N SR WIEIRIR A |, EN 11 50% % VOUT as o0 o
us
ft 80%
torr 3 T 5 T ] EN {1 50% % VOUT £ 20% 50 90 130 us
o 1ms f ek 75 40| s
ton ~ torr | FIEASCHIIGEEM -
200ys flifgfkrf -90 40 us
‘ 200ps Ak ( 1ms i ) -45 25 %
A pyy PWM % - 71 63 i i ()
<500Hz , 50% %5k -12 12 %
VBB = 18V , R, = 3.3Q , VOUT [
‘ 0% % 100% 063 m
Eon FIEHA I S BE E R
VBB = 18V , R, = 3.3Q , VOUT [ 0.50 .
10% % 90% '
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VBB =13.5V, R =10Q , Ty = -40°C & +150°C ( BrAEH A )

2% WAF BME AAME BKRfE] B
VBB =18V, R =3.3Q, VOUT iJ
o 100% % 0% 077 mJ
Eorr SR IA] () FF 5 R BAURE
VBB =18V, R_=3.3Q, VOUT iJ 0.67 mJ
90% % 10% ’
(1) BHHBIHRE , TR T A,
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6.8 SRR

10 1.9
—— VBB=6V —— VBB=6V
—— VBB=13V —— VBB=13V
—— VBB =18V 1.85|— vBB =18V
_ 18
< <
% E
i =
= 1.75
17
1.65
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
&l 6-1. FrHLER (IsLeep) SEERKIRA Kl 6-2. BA&HR (Ig) SEERKR
—— VBB=6V 2 20C
|— ves=13sv 19 e
—— VBB=18V 18 85°C
17 —— 125°C
16 — 150°C
3 15
& ¢]
5 2 14
3 £
5 z 13
3 o
12
1
10
0.001 9
8
40 20 0 20 40 60 80 100 120 140 7
Temperature(°C) 6 8 10 12 14 16 18
N N N VBB (V)
& 6-3. Hir i MR B (lout(sLeer) SIREZIAIRFR
& 6-4. EMME (Ron) 5 VBB [HKIKF
8
—— VBB=8V — VEB-ov
10— vBB =13V R =
 Ums =18y 78 VBB = 13V
—— VBB=18V
7.6
<
(=
3 L 74
3
2 572
7
6.8
0.1 66
40 20 0 20 40 60 80 100 120 140 .
Temperature(°C) 40 20 0 20 40 60 80 100 120 140
SEFTIT 6 lss WAV BB I%R e
B 6-5. 25512 SNS = = &) 6-6. Isys BRI SRERAR
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6.8 HLAVERE: (42)

7]
a5

Temperature(°C)

6-9. VOUT L7+ E## (SRr) SIREMKIXA (P MJRA )

& 6-10. VOUT FRE#*R (SRe) SREMMIRE (P M A )

15 90
— VBB =6V — VBB =6V
— VBB =135V — VBB =13.5V
14 —— VBB=18V 85 —— VBB=18V
13 h\
80
0 )
2 12 e
5 3
75
1
70
10
9 65
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
& 6-7. {EE BB A (tpr) SEEFKIXF Rl 6-8. IEIERHTIEIRRTIF] (tpr) FEEFIRR
0.8 0.8
— VBB =6V —— VBB =6V
— VBB =13.5V o7l— VBB =13.5V
0.7 ’
— VBB =18V — VBB =18V
0.6
0.6 ///_/
n » 05
Z z
S 05 ////— S
o o
& o 04
0.4
0.3
0.3 ///_ 02
0.2 0.1
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140

Temperature(°C)

ton(Ms)

40

—— VBB=6V
—— VBB=135V
36|— VBB =18V

38

34

32

30

28

26

24

22

20
-40 -20 0 20 40 60 80
Temperature(°C)

B 6-11. BEEEIRAT A (ton) SREMKIKFR

100 120 140

torr(MS)

108
— VBB=6V
106]—— VBB =13.5V
— VBB =18V
104

100

98

92

-40 -20 0 20 40 60 80

102 \

96\_—
94\

100 120 140

Temperature(°C)

& 6-12. B RBI T (torr) SEERKIRR

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPSTHCO08-Q1

English Data Sheet: SLVSI27


https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS030
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS030&partnum=TPS1HC08-Q1
https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com/lit/pdf/SLVSI27

I

TEXAS
INSTRUMENTS

www.ti.com.cn

TPS1HCO08-Q1

ZHDS030 - DECEMBER 2025

Product Folder Links:

6.8 MLAURHE (4E)
1.33 1.02
—— VBB =6V —— VBB=6V
—— VBB=13.5V —— VBB=13.5V
—— VBB =18V —— VBB =18V
1.325 1.015
s S
g 132 2 1.01
>£ >=‘
1.315 1.005
1.31 1
40  -20 0 20 40 60 80 100 120 140 40  -20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
& 6-13. DIAG_EN fi \ B Em i3 P 5 EERIKX R & 6-14. DIAG_EN #i A\ F1 EfL - 5EREZRIKR R
0.314 4.14
—— VBB=6V o VBB =6V
—— VBB=135V "7]— vVvBB=135V
0.312]—— VBB =18V 41— VBB =18V
S 031
g
£ 0.308
>
0.306
0.304 3.92
S0 20020 - 40 60 80 100 120" 140 40 20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
F 6-15. DIAG_EN %I\ Hi IR 515 5 H I R 7 6-16. DIAG_EN #i A FB IR FB-F- 5B E R L R
25.8 25
—— VBB=6V —— VBB=6V
7| vBB=135V 245|— vBB =135V
256]—— VvBB=18V 2l VBB = 18V
2.35
g 2
< s *
(.’)‘ s
2 > 225
- 2.2
2.15
2.1
2.05
-40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
& 6-17. DIAG_EN i N3 m il P SR R KX & &l 6-18. FFE LBl FB IR (Vo) SREM KRR
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6.8 HLAVERE: (42)

12

115

lo(A), Ryy= OPEN
R S
o o

95 -40°C

8 12 16 20 24 28
VBB (V)

& 6-19. FRULRRHIATIEF (IcL) 5 VBB HIEIXA , Ruym = FF#

14
13.8 -40°C
13.6] — 25°C

134 150°C
13.2

13
12.8
12.6
12.4
12.2

1.8
11.6
114
1.2

11
10.8
10.6

le (A), Ruy= 40kQ

6 8 10 12 14 16 18
VBB (V)

Al 6-20. FEUEFRHIATI B (IcL) 55 VBB [MIEIXR , Ruym = 40kQ

-40°C

le,_wderating factor, R = STG

0.3

0.2

8 12 16 20 24 28
VBB (V)

B 6-21. BRI FEEREF (Ic_wv) & VBB XK , Rum = STG

3.92

— Vouer

3.91 294

— Vuwor

3.89 292

w
©
N
N
©
Viwor(V)

-20 0 20 40 60 80 100 120 140
Temperature(°C)

& 6-22. R EBIEBRE ( Vuvior » Vuvior ) SEEMKRER
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7 SHMER B
TEREAHORR AT, &5 0 L T o [ 7-1 PRI LIS . AT FhFE £ L3l T A B AT 0

Ho
i EN VBB H]: lves: 2
1‘ DIAG_EN
i FLT vouT[ | lour >
S g SNS l 3
Q
< L
[=) - 2
> S ILIM o
T GND =
1
1
8
\ A h 4 * h 4
7-1. HERHERL 2
l l
| |
| |
| |
o | |
| |
Ven i
50% 50%
1 |
| |
| |
| |
| |
| |
| |
| |
| |
| | | | |
| | | | |
| | | 1 |
| | | | |
| | :/ | I
| |
: | 80% d : |
| | | | |
| t | | | |
| OR | | | |
| | | | |
Vour | | | |
| | | | |
| | {
: i 20% : )
| ' | | |
1 | | |
| | | |
| | | |
| | | |
| ton | | torF |
| | | |
|« » |« >
| | | |
Rise and fall time of VEN is 100 ns.
AY \J
B 7-2. FF kAR E
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8 VR4t He

8.1 Mk

TPS1HCO08-Q1 A& — @ 2 B A Ry 10 il s e, BAENN NMOS iR FET AR . ZaF A
HFEE WL WIhEE L ok B A MR | BERE X 1 3RSt B e 4l o AR AESRAE TSSO R
SRR . Z2H W |, BRI T BN BLPUIRES | X AT AFE 2 A28 4F 2 (A1 S2EL MCU A4
BOZEBE.

G BA M TR M FET & REZAESIE , LUK T3 2 Wt 10 50k DIAG_EN 51, JSHZWE , /£ SNS
SR B R A I o iZ AR SEEL T — MRS R AR FLT 510, F/E MCU il . 4k A it il
I, %N AL GND.o 75 24— A P BEL AR DG TR ol 1) 6% 1) LU P T

ek R FEL RGN T S UL B ) SIS IR SE HE T 2 W, TE R AR A IR AE . FRIRLB I T BRI 1/Kens FO TR
i, 1X5FT SNS G LR PSP LT . SNS 51 A FEIE I SNS G IR Isnspn IR HRITRR b -
FENEIE , SNS GBI E H IsnspH * Rens R&7m . MR ZA RS R T MCU ADC W] #2532 (1 Ha s Vi [, T4 23
R SNS 51 II_E 41598 — A BB B e 4 -

AR IR A AT g B AR PR A Dh g | ZThRE A B AR S B (BRI RO R A TR ) BURLES S 1 R A R o VR
R, BRI CE A RS FEE . S8 0 RO R IR PR A T s P AR R L AR BB DY 10A & 26A Z[A], IXEE RS
PGSR AL EAT A BAT IR D Be 00 rL i PR 1) i B o 85 SR 9 KL B 7 s, SR R PR ) T BEAR A
F o TEHRE T RE A R I PR A e B T ey HUATL R S P A BT Y B B R AR A

WE KA AT A R A Ak B AR L IR . TR HVLAR LR TORBE R S L. EA BRI B IC i 7
L%, TPSTHCO8-Q1 F1F Al LASEHLE (i) Dy SR FERBE ) , RAERZHUH I P A BT B XN, B2
TEAE R, TS AR BT

TPS1HCO08-Q1 a3 4m] FHAE 2 A e B A7 . FRUBC AR LA A7 (BT LED. Zkrads. FEZIRIAIN AL )
f e 00 PR 5K o
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8.2 IR T HEE
VBB
1
L
ﬁr J\
FLT o
Cl
amp L
DIAG_EN S?te Rey
Logic, rive
: Charge VOUT
Registers, &
Protection A2 e
EN
0 FET Protection
Current ILIM
ILIM Sense
N ‘
Fault
SNS MUX Indic‘a\tion
Off-state Open
Load Detection
=
TGND
& 8-1. ThRe T HEE
VBB

__ ¢

FLT | > :

ILIM [ g .

SNS i * jF .

DIAG_EN - " — % Re
2 % RDIAGiEN
y ouT

EN

% ? REN

GND
Ve

K 8-2. NI tREH

FEIER T AR R AR A . GND 5L R 10 SHIMIZ A& 8 71X AR, @it Pyl 4 da bl 2
et R AL, AL SR ORFF CAPRES . FLT A ILIM S1LRA AR IR I 450 T??%%li VBB fk , i
B IEAH AR S IR o AR AL ST R P SEBL 1 79 06 19 55 98 AR AR IR A 2 454, AR 1B UK e IR
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8.3 ke i EA

8.3.1 A [EE

12 2RI PANG SN (=R A

* VBB T\E@i%lﬁ1ﬁ ( VUVLOR‘ VUVLOF ) %%T%%ﬁ:%ﬁa‘ﬁﬂ]%%ﬁ%go

VBB 6l 1 BI{H (Vper1) P& #41F VDS B HLE (Voiamp) VI , AKEEAS VBB JE I 1 1L Al Icg #TIE
VBB failll 2 B1E (Vpete) 8 T 24 VBB JEE W I, A1 Icg #TiR .

VBB miEMBEBIME (Vv R Viv p) RGE T8 F AR HUIRS SIMEIRIRS R He 4. 72 Vigy g BME ST ( VoeTt B
Voetz ) ETFBRMERITEILT | Viy g BIEIERE T VDS AL (Voamp) TR

8.3.2 fgH ) A

I R R A I D RE | ot PR, BIRT SEELSE S SR RSCR A S AR 12 . FRIRBEH] TR 1/Ksns 1Y
TR, A SNS I IAT GND Z [8] (M reFEL S , 55T SNS 51 L

Kens Mt IR SH I R 2 b o B AURE T 51 Kons HIREFEAE RIS 18 T IRE AR K . A SRR
PRI AR N ERIHE |, DRIEAS TG ZE R P AT A e

A A Al F FHAE. Rens , VAR AT REHIA K 240 B i U = () L ALY [l o 0 ZRRLHRE B 75 SR I+ Rons fH- KT TR
é}f 5 LN S B B U IR ILoAD,min » /N Rgns 1H% ADC f/Nrl 2 LR VADC,min PR . f K Rong 1H 5% M
AT Isnsen 1 ADC e KP4 HUE Vape max IR ( Rl AURREE | DL T MRS/ ) o« SOt l 1) SNS
FIBIEHIR Isnser BB T B K S FBI (ILoaD,max) T I SNS S , DIRELE I REHIE (Vhr) K€
B K] RS SR T L 2 TR 2 4H . TR 52 1 SRR Rons MIME , T ETEAE SNS 5 1A FAE (] 7158
Fe AE BB A R AR

(VaDC, min X Ksns)
1L,0AD, min

VADC, max
<R e —— 1
SN, ISNSFH O

N T AT LR R A I B 7 2, ATAE SNS BB R — MM A B R B IR 4%, AR LN
s SNS 5| A2 2| ADC i KT 32 UK Vape maxe FERXFMEOLT , 7 #5200 Rons FFEAS , DIFERK
AL L AU AT B 2% P 22 [ SEIL AT 5 IR (Vir)e ERXAMHOLT , ATEME T 2 SRt 5 Rens HIMH -

(VaDC, min X Ksns)
- <R <
1L04D, min SNS

((Vapc,max —VHR) X Ksns) @
1L0AD, max

FERLEEN Aﬂ&%/ﬁ(&l%m EbE LT A e AL T IREERR o ARG DL |, AT LARE 2 M9 R 55
AT S R , X BN Ronso [FIRE , A0SR B 0 L i SE IO, T T AR Ronso WIARE] GND M
LT RARAEORY U‘UJA\/W%F? GND Mz ERERE , o DLEOR SNS 51 B AN AT 32 1) ik ADC HLE
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Current Sense A
Voltage
ADC Full Scale Range, Vapc max fmmmoomono o

ISNSFH X RSNS

Max Measurable Current|— == = = = o

Max Nominal Current}— — — — _

Normal Rsns

Open Load Current, Vapc,min |— - _|_ —_

4

Load Current

8-3. FEYRARII T B Ly E R R

RGBT 5 K IR 1 oAD max 0 U T HL It PR BRI, PR 7E L PR 1) (B BE A2 2 5, SNS H &4 N
Isnsere & 8-4 TR THEH 1k Q Rgng I 284F L, BA IR R SNS 5] jiI4T A

Waveform View C

Add New...

Cursors | | Callout
At:20.114ms  1/At: 49.72 Hz
£a:3.699? Aa/At: 183.92 s

1:21.200 ms t:41.314 ms
a:5.846A  |H Vv:2.147V

Measure | Search

iBi | More

Meas 1 ]

Maximum
- 1478V
Meas 2 L)
VBB - Maximum
= vour ' 14.90 V
{iry) SR, Meas 3
Maximum
-85 A
Maximum
3472V

an

DIAG_EN

ILOAD

os 200njs a0nfs 60 ms 80 ms 100 ms 120ms 140 ms

Add |Add| Add| | ERT TR

@ 8-4. ﬁﬁ%ﬁ%’f’tﬁ% SNS %lHﬂIEEE(RSNS = 1kQ)
8.3.2.1 SNS i 5 it [A]
S 7 AT LA B AR | A6 2% e PWML GEAT. KRB SR SNS ittt Rase. Bl , 250Hz. 5% (45t
PWM [ I (A4l 200us. izl 28 ADC nIfEE X FEatamt (A2 j5xF SNS {5 57 RAf. TEEZR T EN

H1 DIAG_EN 735l i it SNS 55 (WM S0 ). 2545 SNS {55 fr tRad g B2 i ({43 ADC fESLER | iR
BRI .
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Add New...

Callout

Measure | Search

Results
2 FLT Table Plot
More...

Meas 1
Maximum
1 7.106 A
Meas 2
VBB Maximum
vout 1434V
k) Meas 3 )
Minimum

12,40V
Meas 4 o
Minimum

1273V

Maximum
U 1336V

DIAG_EN

At:8.176 s 1/At: 122.31 kHz
Av: 65.236 mV  Av/At: 7.98 kV/s

:8.572 s
v: 49.266 mV.

e
1:395.881 ns.
v: -15.970 mV

Preview

Waveform View Add New...

Callout

Measure  Search

Meas 1

Maximum

' 6.444 A

Meas 2

Maximum
p'1.283V

= =

Maximum
y': 13.47V

At:37.840 s 1/At: 26.43 kHz
Av: 14.587 mV  Av/At: 385.50 V/s

Trigger Preview
Analyze

8-6. EN i % I SNS i 2 A] (tsnsions)

E- s
FEHE S _E TR BEEFE]A 100ns. #54115 54145 : EN fil DIAG_EN.
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www.ti.com.cn ZHDS030 - DECEMBER 2025
Ven |_
Vbiac_en

IOUT(resistlve load) |

Isns

tSNSION1 tSNSION2 tSNSION3 tSNSIOFF

&l 8-7. M EN Bt DIAG_EN JF44 ] SNS #afai A)

Vbiag_en

lout

Isns

tSETTLEH tSETTLEL

&l 8-8. HERHIER/G Y SNS BFar ]

8.3.2.2 SNS HyH gy

BT AR R R, SNS 5| IME SIS0k 70 & 28 1.6MHz. #R¥E Rgns 18 , AT LAZE SNS 5| B _E 3% A0 N 1
Csns » AUERRZ UM ofE | FHBEK SNS 51 F IS (I M 20 . 3% 8-1 s 778 SNS 5| il b4 F AR fif
Casns A SRS U8 AF 8] 8008 Fi SR A o Wi E N DA AR R SR | 3% Cong FRAME - B0 MR AT $2 0L B8 47 Fr) 8 dpl 2
B BUNEE AT S E R BRI R . i, B 1kQ Rgns [ 150pF Cons 218 SNS HiF 1 i it 1] 38
750ns (5RC).

% 8-1. SNS 4yt ( HBMELAM : VBB =13.5V , Iy =FFE% , Ta=25°C)

AMER Csns B BIGARIRIZL | B H Cons B HIIERMEIRIS0M
Ry ( fiER e fHAR R c
L(F ) SNS SNS ¥ (mV) (mV)
10Q 1k Q 150pF 105mV 50mV
2.2Q 1k Q 150pF 157mV 55mV
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SR S o
e =

- - 8-10. SNS 3§ 150pF Cgs I {FIZCH: ( VBB =
I/ 8-9. SNS 5| L Csns H 1143 ( VBB = 13.5V , E.sv o #;ﬂ;mRL =p1o QSNSRH:NS Qfﬁé ol
lum = FF# , RL=10Q , Rsns = 1kQ , TA=25°C) , " 25°C) ,

8.3.2.3 BEMR R HLTAR I 0 2 B A

K 8-11 Jigo T A3k Rons FHUBHAREPI DS 1E 2 A SE 5 SNS 51l [FIEE , thAlfc & 2 M afFk s SNS 51|
2 DIAG_EN BE Jym Py, mTBUE A SRR 045 5 /0 F e s ime A e i, 5 03It (ILoan/Ksns) R EE
51 ) EL I S0 Tk AR FS G L BELAL SNS 5 ALt R #e . i RIS N RS S, W MCU #9 ADC i A 247
#. 2 DIAG_EN & E AMLH I , SNS 51k T mbadt ( =& ) RE. WRHIERFZA TPSTHC08-Q1 #13L
ZE[A eIl s FE AT ADC S NS, BOSEAR 745 5 I ) R A — N8 A8 7] LLERE) SNS 51

Ksns [IBCTHf CR OREIUE FB iR T 19 SNS S IHLR , fEBEASF R R — 3. Bk, ARISUE R &
PFATIE LR F M AT Rgns FELBHRT ADC 3§ R ¥ F Se B 2 B A H

FERRAF 2 [0) 52 I B AT 22 B S I, 3R AFAO AR FHRZS SNS IR IR (Isnsleak_disablea) ( DIAG_EN # & Jy{ikH
) AR NI B A SR E R BN RR 2 . X TPSTHC08-Q1 #3F , 28 A R4S SNS 5 it IE 5 (% (
TEN nA ), I RVEZ 85 T 288 F.

Microcontroller
1/0

/0

DIAG EN1

Part 1

SNS1

ADCn|  apc

v oo

&l 8-11. BB/ 33/FH SNS ZHE A

SNSYy

8.3.3 IR

TPS1HCO08-Q1 7t izt it S i ] F2 AR T4 OC Wi A FEL IR R 1 PRI T e, DAERF 3223 MOSFET . 4# it Ti217 IR
I, K S XS ORA D RE . LV R ) SRR R0 IR PR AIEL I R 29 80% (I pur Trip) ALBE BN 2L

8.3.3.1 WAHRK

# TPS1HCO08-Q1 H At sk & nl 5 Myt , X T SE I TE s vl S, e o B sl oK e 2% I v A R A H YR AL £
o A EE A R O AT DLE oK R I PR 15 B OB B AT SR> PCB A2k FRARIZE R R F R — N TR 2
HE, WA RGN

%28 ) LU PR A1) T LM S D b A A 8 e P B AT T . 1% s R R AR B PR Y A PR AR A ILIM e, AT
FR4E FET FN42 i 2% A0 AR o 5 VA B B R BR A /K T X AT DA Ap FET PR & A S IR A X RS B i fd &, AT A
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FAFREETE S A K A AR 7. 2 ILIM 5142 GND B, BT DATEASIEAT # 5 FR 15 o G B 38 14 F i PR
i, e SRR B R E BOE 1 ILIM . 3R 8-2 TEAULEN T RS ILIM 5] BT B HEAT 1A A 1 .

K 8-2. 38T ILIM 3| BHEAT B B FR A1 B B

ILIM 5] B Ry B HF I, = K / Ry 90 )
ILIM = GND & Ry jy< 20k @ 25A IR KB E 2
Rum = 20k Q 25A =)
20k Q@ <Ry <50k Q leL = KeL / Rum JAa M
Rym = 50k Q 10A Ja H
ILIM = JFEREL Ry > 50k Q 10A /MR JA

A FIE SR AL DU B ] Wi 25 hBE , 1% Th (L8 FEIE R R AR Bt s 00 M, XA S DL ARy A % . X3
lcg BUMEJG , #AFPGESCPTEE |, DURY A MOSFET. Uh4b |, 185 138 v 7E 85 e B T B2 A3t 70 R 47 3% 2
Bt , AITAER AR Vo SR RY N ET D% MOSFET.

ARG Al BRI A R P
.« IER

« EHZRREE

o HRIER (2RI )

JE FH 28 E 50 % 1 (0 R A B AR R, SR AR RV . 4 MOSFET )% H ity O 40 26 2 B K 2 Al 4208
B, JF HAg0R F E MRS . R o R AR 8 TR IR, M RE S R AR, RN 1R i
2,

TEH: FRIJUT R, 2B AR ThREFI A R T T 56 1 L JE R il 4 7 L5 B8 2% 28 RO W ThRE L & T4
DAFE B9 10 AT R R A= 25 Pl T 0

8.3.3.1.1 E/FH T 1T I E IR

MRAE LM BB, AT DU % 88 A C B i A U ke PR H IR o BRI A R R AR o 2% IR
(Ty.cONTROLLER) AZEMEN I MOSFET HIAHNHIRLIE (Tyrer) , AR AH T L FE PR f AL BR o

Current (A)

A

Thermal regulation

Thermal shutdown triggered

» Time(s)

<+ “«—>
tRETRYINT tRETRYINT

B 8-12. fi IR T RERT B B RS BRAT N

£
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I

TeExAS
INSTRUMENTS

www.ti.com.cn

Current (A)

Thermal regulation

Thermal shutdown triggered

»

» Time (s)

>

tRETRV.INT

B 8-13. JEd AR T Th e FL A %

Current (A)

loL_Linek

A

Thermal regulation

Thermal shutdown triggered

Time (s)

tRETRYINT

&l 8-14. A AR DI RER K BAT A ( BLRIRAE )

8.3.3.1.2 TE/HH I TR

MR ILIM BEE |, 7T BURRZ A BC B A8 I AR 1ORBR A . AR FARYE ILIM 51 B i EOREBR 1l s AT
5 P L 35 D I PR B8 KT 3 A7 R B AT e R P UAE T AL A7 3
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Current (A)

A

lot

Inom

Thermal shutdown triggered ———»

> Time (s)

«—> >

Bl 8-15. A& A T DhRERT ) SRS IEBRAT A

Current (A)

A

Thermal shutdown
triggered

»

» Time (s)

>

tRETRY.INT

Bl 8-16. 5 FLA5 B T AN I RV IR T Zh R

Current (A)

A

leLunpk [~ == === === —mm o —— -

Thermal shutdown triggered———

» Time (s)
>

tRETRYV.INT

& 8-17. AMEF #A T THRER R AT ( AR )
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8.3.3.1.3 BRIR#HFTE

N TRY MOSFET f£7 Vpg ML N2 fisem , 8341 9 S m M B R dl 4 o 1 B R dl 9k MLl . R VBB
FUR T Vot , AR AR ke 25 r R BR ) BOE Y 1/2. W2R Vg KR T Vpero » W ERBRECR 4R 28 e
TRHBEE R 1/3. 18] 6-21 fe7s 17 8A~ VBB HL s i [l 4 ) A it FR A 4 12 47 M

8.3.3.1.4 HIR/RAETE
ZRAFR AT R PR AT D 7R 3 B, FrfE A Ry FFEA ZGE R 3% 8-2 Frik.
R = Kew / IeL (3)
FEL VAL PR A R P2 BBk T R URFVE R AR B Ry BB A ZE AT Ko 28081 (Kol mins Kol max ) « B80T, Xf T4 2%
9 1% 1) 33.2k Q Ry FEFHAS | loL B E AW .
lcL (max) = minimum ( ( KeL_max / Rum_min » 34 Rum_min = 0.99"Rym ), Ies )
ICL (min)= KCL min / RLIM _max » /\EP RLIM _max ~ =1.01 RLIM
XTT Rum GND FIFFEEAE L |, KoL ZE08 22 T8 1o, k.

Pri R T A8 1F B I PR A AR AL 5 n A F R PR ) AR A A ), T A B3R T ok i 5E . 88T Icg tRARYE Vpere A
VDET2 B {E1E VBB J:'f% ICL —‘#TEL

8.3.3.2 #klr

A D) ZE FET AR HI S50 WA S — MR EEARIRSS |, T W FET MR (Ty per) A28 H0HR FE
(TJ,cONTROLLER) . TEPIFMIEILT | SRAFRA y tH IS il b

o FEXHRWT (Trew) © Turer - TuconTROLLER > TREL
o LXKMW (Tags) @ Tyrer > Tass

MR REA LIRMME—H R | SRR,
8.3.3.2.1 fN/ BEHT

iﬁlﬁﬁ&ﬁ(“‘%ﬁ%%%ﬁﬁﬁ , Wﬂﬁﬂ , FET {I]l?lg (TJ,FET) *EN?%?%U%%/&E (TJ,CONTROLLER) LL_J:}I‘E’JT%ﬂﬁ%EE%%
4, WIRTRE 2 R AEARXS AW S AF . — B AR (TJ,FET - TJ,CONTROLLER)I{EE TREL » JHIE 2 R

8.3.3.2.2 201 FuHF

M FET IR (TJ,FET) EARET TaBs i, Aﬁiéﬁﬂ*ﬂ%ﬁ EPERER SN EIBURTiNg ( 51l 40 7K A 3% FH 451 ) Gl
Re S RAEXFFN . —H FET &% (TyFeT) I Tags , NZiEIE SR .

8.3.4 AKBTHIE IR DL

MRERRIT | S RWOF S E RS , TR R R G SEE . &1 8-19 R 1 SRR A (T AR A S B L
AR I A FR 45 SR ) R AT 00

Xof T SRR T FR PR B L, SRR N TG BRAOCI ERE A B, LB S ORI S Ik R . AR X P
THOLT |, A SRR [E) LR T BT it (72 20N (8], JFAFAEREIAT ¥ 200 s ZEIR .
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Waveform View

rrrrrrr

12012
7777777777 a:20.098 A

L IRRR | 1 1 1

: |

vouT ;
[ ! ! ! L

1cs

SNS DIAG_EN w

&l 8-18. % T HE I ( 20A HBTFHE ) N T HEIARE (ILIM = GND)B‘J%{R FRAHE N TC PR PSR M B R B

STk R T IR PR A BRI, SR St BR G IR BUER L, ML IE T O S )RR S [A] fih

K, ATAE L ARk S R AR i

1. XKW (Tags) © Turer > Tass

2. XKW (Trer) : Turer - TyconTrROLLER > TREL

3. BTEEER (Icg) | PRIEMVA (RS |, FEAERRIEN T |, ME T log BMER R .. XSHECHEE |, DRI
%8 MOSFET.

A PR 2B HAAH A R4 LA (O RESEI (R1 R
1. FIERERE D (t < tretry winDow)
o iR log BT Z G
o RERE B /NRE SR (] tRETRY INT AT — IR E R

FRREA AT LA Icp WG | 285 &2 PR (IoL) WEAE -
2. i_{’tJiEEﬁ?ﬁD (t > trReTRY_winDOW) :

o BREA 6 RE K.
o B AERE LR tRETRY EXTD/2 IR BRI ) R 2R
o EHES A%fﬁﬂ HALL BN tRETRY, EXTD FHERSSHINN LY -a
o FIRIEEEE IR EIY Iop.

3. P8I

. B UERAMUE R
% 8-3. SHHLWiHINISL

FABRHIR %At B EL AR (7]
lLoap < lcL - ToPR AR
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

3R 8-3. XFHKHTHIMIRL ((4E )

SR 33 BT E A ]
trReTRy, INT = 160ps
t < tReTRY_wiNDOW A )
n tRETRY, EXTD =
lLoap > lcL RET<RY6,EXTD 80ms
t > treTRY_WiNDOW ( JLAUE )
NRETRY,EXTD ikl
>6

£ EREMEREL T , ML “BR”7 KN, AREE SRR,

1. BEKE : Tags =11 TrEL RE 3| Thys AKFLLT , DLEH BB %
2. BRED N T lLoap > oL, LARIE M tretry. winoow [HIFf -

1 lLoap > loL FIEH R, R E RN AF CE5 W, 1M Tass B TreL (9 T AR R R 3 Thys AKAFELLR, EE e
RIEFE Tays ACPLAFZAIASER. — ElIE TR MR T8 |, EN SIS M8 oA A 1 T
( /KRR EEIT [A]2) 20us ) , BLEAL FLT 1 SNS (55 . )5 , fE&VINmE P 2R ESF 5, G0 IE 1

FRBE EN 5.
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( START )
Y

Is EN high?

A

Channel turnson andisin |
steady state -

A

Fault (Over temperature or
Overcurrent) occurs and device
goes into thermal shutdown retry

v Device enters infinite thermal
No .| shutdown retry phase till
Ioap > let 77| fault is removed or turns off
when EN is pulled low
Yes
\ 4

Device enters into finite retry
cycles phase (reset if Vos < 2V)

f Switch channel off |

Yes

Fault persists?

Restart after

Restart condition met?
tRETRY,INT

t > tRETRY_WINDOW

Fault persists?

Yes

\ AN EN toggled with minimum
»

Retry cycles > 6 pulse width of 20us

Latch-off Device

Restart condition met?

Device restarts after (tretry,exto)/2
for first retry cycle and tretrv,extp
for successive retry cycles

Fault persists?

Yes

| Switch channel off |

A
“Retry” cycles ++

& 8-19. E XY HLH
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T BB EoR T AEREAT BOR T A BEAT SRS 00T AR S B R OF B DL A s B EG E IF N E
JASARE, s B A R SR — S R A B Iop BIME , MM i DR A2 Wit 2 o 34452 10 HL IR (R AR AIR
-5 e sE KRR (Iop) (AR R .

EN

ov—

IsnsFH

SNS
opA—] f

FLT

ov—

VOUT

ov—

rrrrrrrr (treravexrol2 tremmvexto [a—,
>

I0UT
0A—
Initial Retry Period Extended overcurrent Normal operation
Devicenrlellriaes uﬁﬁﬁ’) terlo Device retries until retry attempts Short-circuit event removed,
RETRY-WINDOW = nreTryexto then latches off switch follows the EN

B 8-20. {3 F A T BERT R BR R I E R AT
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EN

ov—

SNS
opA—] —f

FLT

oV —

VOUT

ov—

IoUT

0A—

Initial Retry Period Extended overcurrent Normal operation
Device"r'et'riaes u‘:ﬁR’> te”° Device retries until retry attempts Short-circuit event removed,
RETRY-WINDOW = nretryvexto then latches off switch follows the EN

B 8-21. AV A AT ShRE I BB R I EIRAT A

AR A AE H T A AR (MRS R ) A IR IR B BOOR AL, DU @S T DAFE R 4R B A P AR R
PAFTS , RS R E A 1 h B ARSI T .

8.3.5 BRI EH KB

WoT S, RIS SEG H BEE T A E. RS FEIIR FET 58, 8 7RI FET
%1#&%*&*131&*&2"@;}%7 W—ngﬁsl‘/fl‘:[)j He , EI] VDS (clamp)°

VDS(cIamp) = VVS - VOUT (4)

FEVHHEIE] (tgecay) » PhA FET il DLHEAT RURAE BARHL. SREEARMITRhIEN. SREOFBBENRER
(Eqvs)) FIHAEIIBER (Eqoaa)). W1 FEFH S R ERIES U“J*IM:? ?JZE e AL TP RE

Ess)= Evs)+ Eqoat) = Evs) + Ew) ~ Ew) (5)

AR |, Enss) S fERF LD RN Ty DhFFERA LRI T2 AP A AR . PRI N B
WAL -
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VBAT

N

VDS(c\amp)
IN
— ]
L
ouT
R
—
GNDI
— +
& 8-22. JRIRAHHLLE 4
A \
IN !
|
|
! >
| | v
Lo
Vvs 0 S f “““
Vour >

IOUT

v

{decay) — €
Kl 8-23. HE S FCHTE

MEEIIT S BERT | Eqss) 25 TH BRI HORUIME .

t(dec:ay)
E(nss) = Vbs(clamp) * lour (t)dt
0
L R xlout(max) + |VOUT|
t =—xlIn
(decay) |V |
ouT
Vys +[Vour| Rxlout(max) +|Vour|
Enss) =Lx———5—— x| Rxloyr(max ~[Vour| In v
R | OUT| 6
(6)
MR jﬂ%%—? 0 i ) E(HSD) ﬂuﬁﬁﬁiﬂﬁ%%%} .
Vys +|Vourt|
2 VS ouT
Enss) = 5 L xlout(max) W
ouT (7)
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HER , WT PWM #5610 inin [ 8-24 PRI SR vl , AR S S 2 R VR DN )

fIsm. TVS HITSELRE . ARELHMER | 1F

L

Z MK 8-24.

Output
Clamp

-

oUNx | ———

| |
p |

}L

I
I
| Tvs |
I
|

-7
T GND

J__ .
& 8-24. @it #MNEE B BR SR AL AR I

8-25 JE7r 7 5mH
[ Py B K RE R FEHIAE /)

IR ] VDS SIS DL, ] 8-26 A 8] 8-27 R T AR B AR OC W

Add New...

‘ Cursors | | Callout

Measure | Search

Plot

Results
Table

e More.

~

Waveform View T 7 i ]
A B
92,514 ps W 7777777777 At4078ms  1UAt24520Hz [ t4.171ms
a:77.878 mA Aa:305.591 mA  Aa/At: 74.93 Als a: 383.469 mA
c2
N
VBB
VOUT lJ
4 €4 Ymm i

Meas 1
Maximum

': 4.507 A
Meas 2
Maximum

' -28.12 mV

Meas 3 (1]
Minimum

M1 VDS

ILOAD1

12,97V
Meas 4 @
Minimum
Ml L1660V
' ‘Meas 5
': 14.08 V.

Meas 6 (M1)
': 30.03 V
Meas 7 (M1)
Minimum
': -535.9 mV.
Meas 8 M3

Maximum
2 113.5 ms*W.

Add  Add Add
New New New

7ms 8ms 9ms
Horizontal Trigger Acquisition
1 ms/div 10 ms 42V Auto, Analyze
SR: 125 MS/s 8 ns/pt. Sample: 12 bits

& 8-25. 5SmH HR A IS (VBB = 13.5V , Tamg = 125°C )
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100

—— VBB =135V, Ty,= 125°C, R,,= STG

90

80

70

Maximum Energy (mJ)

60

50

0.1 1
Inductance (mH)

& 8-26. HLRRATFIRWI IR KEEEFERS IR R R (A , VBB =13.5V , Tamg = 125°C )

100

|— VBB = 135V, Tpye= 125°C, R,= STG

90

80

70

Maximum Energy (mJ)

60

50

4 8 12 16 20 24 28
Peak current (A)

& 8-27. HBRAIFRKTW IR KEEEFER S E BRI AR ( £k , VBB =13.5V , Tays = 125°C )

8.3.6 G/ IEFLT

TPS1HCO08-Q1 &t B AT Hete LIHAN N B iR AR A AFRA (D B ) , &M TR PRI A ML o SR8 ) 22
K PWM HLLH) 10% - 90% _EJHAIR eI [a] | AZIRERAE 80A/Ms BRELT o BRI 4534 B T R s A&
GUh R T APRBOAE S AR AR, R A N R AL A PO DT T RE 2 R EUR G B EMC T

H

il

8.3.7 BFEMLE T H

TPS1HCO08-Q1 & BA # I 15 Th B8 i iy 2 T 1A 5 reL R BR ) B, ol ik 8 R R 25 1 6 38 70 R A 00t 5 HE VR
L, LR IR S RIS Z 80 e W Be S o, SR H T PR ) A A B R . W SR AR P
e, ARBEMEME TR RS SECHIRIAEI , AR E R | (E 2 0l R AR A PRI AR E R T | v L%
Sy BRI

8.3.7.1 F-T- R #21 BO o A B S PR A1

I AR BRI A AR I T BE , ATRS R Ak S e U TR (TR LR . I ILIM 51 BB E 2 A
FRBEAE , BF AR ATLL
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o ERIRKTEHANL , DA LR E M ETE R EE R,

o FERBIYIE], PR L AL G 52 L K LR AR I RE L

o I PR EEAE PR FEAR PCB AT S8 FEER | IR 8 1 AR T
o EHUATERUMIA , R REFRAR AR R R

o SCRHEBA RGN RS G oo

] 8-28 A1 K 8-29 FEAHFIZAF TN , K 1mF A VE B i 58I E vk (ILIM 5] R 23 (STG) ) M/
(ILIM 51T (OPEN) ) LRl 0 B AT LA AR AR F 9L PR ) & 2 7 P S 37 v BRI A FRLIAL | R4
BT Rsh , AR KW .

Waveform View L i ; ]

wer 1 T !

1w0A

}
SRS RIS IVEN o o

ca -
VouT

S e 1

l
L}fr HA }: LA ;,,Tz,y »

At:3.045ms  1/At: 328.40 Hz

B0A
Aa:7.809 A Aa/At: 2.56 kAls

t:-1.843 ps 1:3.043 ms
a:-235.604 mA [ a:7.574 A

(UL,

ofs ams 5ms 6ms 7ms 8ms

Ch 1 Cha g —T= Horizontal Trigger Acquisition
20vdiv [ 10vdiv J20vidiv | 10vidiv | 20 Ardiv Add | Add ||Add = EEMPTH 10ms 7 32V Auto,  Anal

/& 8-28. TPS1HC08-Q1 #&{F7E 13.5V VBB, ILIM 5[/ Z A1 125°C SMREET |, 4T 1mF BHEAB T HE
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Waveform View [ @ a
B A
| t: 320.366 ns At:3.167ms  1At31575Hz 3.167 ms ‘
g 2: -49.317 mA Na:4.454 A Aa/At: 1.41 KAs a:4.405 A e
e ‘
€3NS
VBB - -
e -
~—\DIAG_EN
B I s |
EN1
ILOAD
0| 1 m 2 m 3m: 4ms 5 m: 6 m: 7 8 m:
ch 1 Ch2 ch3 ch 4 Chs —|[—|[— | [Horizontal Trigger
20vidiv | 5vidiv 5 Vidiv 20vidiv | 3.3 vrdiv 5 A/div 5 Vrdiv Add| Add| Add | EESPETY 10ms 7 42V

& 8-29. TPST1HC08-Q1 #¥/F7E 13.5V VBB. ILIM 5| J{IFF &1 125°C SIBRE T , 317 1mF BHEARFTE

8.3.7.2 AR 0 BT T RE ) R L PR

2l ILIM 5] R E AR B, TPSTHCO08-Q1 K A A AT LR BR i IR I8 1 S L) A, Rl

D)% FET WAHXHREE (T) per) HHEHIEHEE (T) controLLer) HEATHLEL. 4 m IR SRR 22 T i | 138

Prox BRI IR G, DUORRF L4817, RN RVFRKIIE AR . BEIh RN A PE e Bt T BL TR L3

© PRRAEMARIEE - AT AR R YR TR e e i B AT R B . T R
PEENAS AR |, 1% AT DU B LU A% G i U T - K13 2 [ HL A

o VEBRFEIKA - AECLAT , QR BCA R IR IR AT R, 2Pl S K EE TR T Gk ok A R S e
Hlo XM RGUH R EAEE AR EMI R, SOFRA IR IR, P E R R A XA .

o BEIERREE - BORTTSEEL T URBOAE |, FIAEEVE e MRS E RS, TR, e HEhERR, R
HBUL ST R WK R .

8.3.7.3 A AEMERHARMAT AN

T KRBV, SF bR AR s I N B AR iR . AARXAEOL T, BCR R ER R HLE] (7 8.3.4)
FeVFta i 2 UCHE BRI TSR OT S o X T RS e & AR, AT AR Ik BRSO DL, AT
A TS PR A 2 rhir . [ 8-28 JRoR 1 AA /NS S I AR R fL . AR AT D R A IR B SR
A R R BT R, XTI BRI, R S SR SR WTTIRI G I, LR A 2 B TR

8.3.7.4 ELVi S EN LA TE BRI OSSR
Y Al — 8 18 R A AR A AN BRSO R GEI A0 R L SR A AR

o AIREERE TS RE SRR B B SRR A A A IR BRI DR FER (1PR) &7 A
B, W=D FET RFELIRZ.

o BAHEREBERIFEK 2 FET 2B AECR L DI RFERUN | AR RI ST B 2 8] (0 B (220 . 33X A R0
BEAR 1 R] 2247 o H A R SR T 14 5 K LA

o IREERASWTISHL © ELIA G FL RN FE A 70 L R IR SR A TN S I S T K T 4R . X AT RE S BSOS
PRSI () S L A N EE L

o BOTHEREI ;LRI SR PR SR A
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- EPEELRS (FE ) 10 Ry (E AR R RR
- RALE LR PCB 40 AN DA E .
- X ORBER |, 25 R8N LA G RN 2 SR A kST Y
BRIEFEENBFEE BN EZER G20 TR CaaT R B2 ge s ook sh B . B, AR 63D
R .
8.3.7.5 BFThRE
FRE/RTTE VBB = 18V. Tp =125°C &4, SRV A MR HEN—5dE . XIT TPS2HC08-Q1 Al

TPS2HC16-Q1 #344F , 1N )5 F HLidiE .
R 8-4. BERIIMHBENRTHLER

BERS ILIM R FEHR T (S2E ) RRMTE R
SivaR 2mF >10ms %5
TPS2HC08-Q1
GND 1mF <10ms s
Wi T 47pF <10ms &
TPS2HC16-Q1
GND 220 F <10ms =2
SipaR 470uF <10ms &
TPS1HCO08-Q1
GND 1mF <10ms s
iB;R 680 1 F <10ms =
TPS1HC04-Q1
GND 470uF <10ms S
[ 680 1 F <10ms &5
TPS1HCO03-Q1
iBaR 1mF <10ms =

8.3.8 AT H
8-30 n T — MR AT AR A | R AR HE SR L SR A LA, T SUR SRR 84S

Rinrush : PRI 2 U8B YR T FELIAE AR RTT 46 ¥4 T 22 B
Cinrush : KT 2= R g dhag |, DASCEL IER IR BH BT 75 I RE A6 A7
* Ryc : B IER LIEHRMFRZSIT 22 HE (Vbattery / Rye)-

Bulb
—mree————————mmm—m—— = I
I
l Rinrush I
| VW I
| I
l __Cinrush :
| _—
) | 7 '
| I
| I
| I
| I
| /77 GND |
. |
&l 8-30. fRj BLIT VAR
FEVR SR S INE] , KT 22 F P (Rinrysh) FTEAEERS A (Ryo) 1K 7-10 £, SECRIRIBHRACK |, # 21K Ron ( S
BH ) IF %
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ESLBRIAEE T | ATV B A A R N 2 5N 2 BRI BE . 1] 8-31 S T I SEEAEE P R AL R AR A R Y
RS DL R J A NS, IR e 2% 2 T 2 i KT VI AT S R IAE F
¢ Rvehicle AR R A , A EE Y I ATL A 42 1 3 A2 1 2R RORT I i o HL B , ALFE Rds,on switch ( TR

Ron ) EHE AT 45mQ F1130m Q 2 [A]. %528 AR A28 A K Bl 20 B E Ryenicle 1 50m Q #1100m Q .
* Lyehicle : Z8&H LB S SEM FELIE TR $2 AN S BN P
o RGUERH ;LS e PEAN R B AR H BH 2 S M AR LR AT

DRAE KT 78 HL A PP U VR FRLR R = T AL AR 02

Rvehicle : i%%ﬁﬂ@% ) m%'fﬁ%bﬁ?jﬂ@d\o
Rds,on switch - T ) 538 HELBE (RON) %ﬁﬁ?ﬁﬂ FEYT o
Rinrush © FFESTILIIAIT 2 I -

Vehicle Wiring Model Bulb

—_—— e o

Rs on switch

opy

Battery

& 8-31. fEi{b 2R iR Ay A5 RY

8.3.8.1 T MER M IERMIFFI R

% T AT BRI IR 6088 , TPSTHCO8-QT SR04 Fi T H H1 i IR | mIS@ide ILIM 5| BB
PES) GND SRR M. TR BEAFE T | AR REIR G50, FTBU BRI | FERATLL T 2 S
P

o AR | AL 25A B E AL

o RVRRRIEALTE R VI A R

8.3.8.2 KT HUIRIEMIRI MAAE L

TR REUT A, SERIEE . = VBB BRI T |, S4AFE SR IR TR, 2% R A& 2 - il
il

TEERIB R, v DO SRR Ok )4 |, X2 T FET Ul R AP e, ARG , #842iEN
FAXT KT ( Ty rer - Ty,contrOLLER > TreL ) RE , HHE tretry Nt W HEDMZ A PR E . R PUE YK AE
YTV RT AR 78/, RN 1 2R A 32 R FAR 7

o Y% SR
R AEARKS AR G DL T G gk 2 , WY FET IR Tags B , S RAELNT RO H4E. fEIXME L
T, PR RADR S R R FERG | 1E tRetry_ext WHSIASEFAPIRE |, ATTIKEAT I 78
o
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8.3.8.3 STk

FRERTIE VBB =13.5V. Tp=-40°C &4, #834F R 5T ARG B — 28 dE . XHF TPS2HC08-Q1 1
TPS2HC16-Q1 284 , 1V )5 F HuiiiE .

& 8-5. BB RIINNT AT RER (HASKEBHE , Ruehicle = 50mQ )

BARS ILIM ITHRAER FEEI ] (AR ) BT AR
TPS2HC08-Q1 GND 35W <10ms 2
TPS2HC16-Q1 GND 27TW >10ms 2

GND 35W <10ms 5
TPS1HC04-Q1 GND 60W <10ms 2
GND 100W >10ms 2
GND 4 X 2TW ( KLk > 10ms n
J%)
TPS1HCO3-Q1 GND 2 x27TW <10ms B
GND 35W <10ms 75
8.3.9 HIER I IR A7
8.3.9.1 LW RETHRE

DIAG_EN 5| T 5 HEZ 2w shae. WML 1T 22845 , (ERdEH 841 ADC %EIEA R , MCU #] DLf#
A GPIO # DIAG_EN & B NE B, B AR —24-02Wishet , R IETE 2347 DIAG_EN % & 4%
MR 2R R A2 i Th g . tbAh | 385K DIAG_EN #1 EN ¥ B A HF | AT LK a4 1 D RE % 2 f k.

* 8-6. LWL ER

DIAG_EN EN SNS FLT [RFIB W
L H AR W2 % 8-8 SNS £ , FLT #t45 , &
MRe
L = IZWIThReAE R, IR D)
fe
H - WS % 8-8 WS % 8-8 WS % 8-8

8.3.9.2 FLT #%&

£ EN MR P IIZ PR T, Joik DIAG_EN R , FLT 5B T Hids 3R sz iF . In_1E EN
AP BEAT R WOIRAS 2T, FLT 5175 DIAG_EN Jyrs H-F I i3S S il o 88 0F R AR Wb 2% A i FLT
G AL GND. 72— 3.3V B 5V {1408 L4 L BE K DG e i 1 45 X FL R R T

8.3.9.3 FLT W/
FRERT FLT 5l FF.

#* 8-7. FLT K%
- Jis e
BWRIRA T IT ek STB #bE % FLT B A 3. WS 1 8.3.10.1.2 (tor~ tor1s tor )
KA FLT BN U0 AT AT HoAd e W2 traur LT
FLT 4247 ff e 1 it PRS2 2 B8 FLT 15 5 A HSE R B E A K 1ms HIEE
iR,

8.3.9.4 MR

NRERT FLT ( £t DIAG_EN 27 AT ) f1 SNS ( DIAG_EN & Ay 1 ) 5l BITEAS[F 25 14 1 (i
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% 8-8. MER
SNS FLT (#4h5.E
S 1 EN out tE ( DIAG_EN 3 ﬁ@m; FH MR ST
i
L L — LS H o —
1 H VBB,%ILOAD * — ILoap/ Ksns H 1E% —
ON
WERFARFERL | L
N - e e
i H VBB - Ici * Ron | fifi &2 L 37 R A IsNSFH L %Mﬁﬁiﬂ{fﬁiﬁt 7, iSRS
B 8.3.4
S H L 0 M B IsnsFH L SO | AR EIRE
Wi, FEHEM | A7, EBE
% BRIk 8.3.4
%.
SN L% H L it H B IsnsFH L P E AR
TR EER | A7, WS
207 8.3.4
. VA 25 i o L2
L H IsnsFH L%i;@%ﬁ“wﬁﬁ,uﬁm 3
FEER S | Ik W FF 4 47 B
— VBB - VOUT<
R H H Vor loap/ Ksns H R4 —
(STB) AT LIS SNS
1 Y
[
\ 3 R
o . 3k B0 SabArela
Y%t By H — fil’% Tags IsNsFH L AN 15, HS
P el 854
\ 3 R
. . 4 5% (K Syl
AT I W7 H — il TreL IsNSFH L o . 7, ES R
LW S 17 834
8.3.10 £E2HF
8.3.10.1 JFE& F EA I

8.3.10.1.1 FEZ&

W IEIE ST 5 I H DIAG_EN = 4 & AT, W& 0F ) moks 5 v U o e ml T i@ S8 ADC Al S8R A T
FITTBR . THVER , RAE FLT 51 EAR S ARMTAS I . FH ™ B2 G800 Z0U7E 8 1S 308 I Ak T % 0 3

8.3.10.1.2 JFWE BT

Wi DIAG_EN = @ s i-F , WIS S8R e CDIRES N el o s iE ¢ ) B3 e |, WA Eia it
HUER A = OV, EFFES RIS LT |, fr i iR 2ia e s VBB - Vout < Vov. FLT 5 IAS A% s~ BLm
MCU fa/Rikhi , SNS 5] % Isnspn WE IR . BT A BB R H B AR BNV . PSR R | far th o a2
FEAEIR I loL oFFe IXFE , S8AF AT SLHL— AN BRI BHAS (Rpy) RACTH IR FBL . 1 b e 06 200/ Tt 67 2
Mg, DABEGLE IR e AT AR P AR iRl . O 1 FRASARHL IR | #80F SE B — AN JF O B i BHES | % FH A8 h
DIAG_EN A1 EN 5] B o

TFE& SRS I ZE IR AP, 22318 0.4ms ( XF P Al D %5 ) il 2.4ms (XFF M Al B 45 ) . 2.4ms JT#%
TR IR FRoR , B B4 (Rpy) HFHTE VBB 1 Vour 51 I (A AEIR . 42 21 SNS 5| ik £z 2
AH Reng LAEEX MCU AN | 3X S0 F P $ A7 P DIAG_EN K (DIAG_EN & HiFikifi< 2.4ms), 7EiX
FRIEOLT |, 7E RTINS U] | 25 B 24 AS 2 th R i 47 A e
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DIAG_EN

IsnsFH

| DIAG_EN
A

OPEN LOAD
Vou
R Rpy
SNS } \
]
| «—
I
|
I
|
I
— |
FLT } ouT
EN
GND
H, 3
&l 8-32. KWPIRA T RATT B S BRI
VBB
VEN
Vbiac_en
v - - -"-"-7T-""-"\Q""—-—"""-"7T ~/~""—""7—77/"717 - = |
VBB - Vour < VoL | (Open load fault) |
VOUT i
e e e e e e e e e A —— e e — e e — — — — — A — — l—
FLT
P> P> I
toL toL1 tor2
IsnsFH IsnsFH IsnsFH
Isns
P P +——>
toL tor tor2
Copyright © 2026 Texas Instruments Incorporated TR 15 41

Product Folder Links: TPSTHC08-Q1

English Data Sheet: SLVSI27


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS030
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS030&partnum=TPS1HC08-Q1
https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com/lit/pdf/SLVSI27

13 TEXAS
TPS1HC08-Q1 INSTRUMENTS
ZHDS030 - DECEMBER 2025 www.ti.com.cn

#E
PethilfE 5 1) _E TR R B A A 100ns. 45115 5645 - EN F1 DIAG_EN.

7 8-33. FFEK 7t BA I B P4

8.3.10.2 m it iE BRI

FEFIEMRWORE T |, st B A LR A 5 T B GOS AH R A UL AT 8. AR E 2GR |, SR
8-8.

8.3.10.3 AR AN B it e AR B

AP HEN BB AL (Vonp = Vear) HEIRGIAEM (VBB = 0V) I, &k 4 etk (8% FON s R
) o FERXFMENLT , Wik EN 51T E m) 2407 AR, B4 FET #ie Tl , DLRIGE T 3@ E 1 Th %
AL, JERTIE R vk AR . TR, AP AR B A (AR YR BT TR B AR ) AR AE
AT BEAE Lt S [ A ORI BT o ML ORI X 20RE T B3 2 s ) PR o TSR M (R fld i 25
Ui ) o it EEAE R AN % 2 (M WA S R D b, B RE AR T

e Smart High Side Switch VBB
J ReroT ‘ — <4 +
| GPIO ’\/V\’ = Gate Driver
7 13
GND ‘% Rioap
Renp

F 8-34. H i I HEL %

BRSBTS ER |, S KA TR
8.3.11 £HRE
8.3.11.1 UVLO ¥

el S YR E VBB, AT IR VBB iR B AMT A . 2 VBB FREEALT Vyvior B, #8FE2 55K,
% VBB LFHZE Vyyior i, 8345,
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8.3.11.2 b SRR
RAEHRSE |, o8 JE F 51 S & P IR 2R P, f AR 5T

B 1 (BB )  MEHERL (B ) « IC_GND Bz AR i PR i 2 b A — 2% 0% 4 3 R L Bz Hh V) A 2%
I, FH R BRGS0 5] 8-35 PR

“g

Smart High Side &
Switch VBB
MCU —w—11/0s
<
X VOUT
I e 3
\ Load
Kl 8-35. 2% fHHE R
Copyright © 2026 Texas Instruments Incorporated TR 15 43

Product Folder Links: TPSTHC08-Q1
English Data Sheet: SLVSI27


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS030
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS030&partnum=TPS1HC08-Q1
https://www.ti.com.cn/product/cn/tps1hc08-q1?qgpn=tps1hc08-q1
https://www.ti.com/lit/pdf/SLVSI27

TPS1HCO08-Q1
ZHDS030 - DECEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

i

1B 2 (BEEEMARRL ) LA ECU Bt R A | (R4 R 4 0

73

FERLEOLT , SO AR R BOIR

MCU

Switch

1 1/Os |

Smart High Side —{—

VBB

VOUT

GﬁD —CI:

K 8-36. bRk
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8.3.11.3 HYRREARY

KA RPRRACE DU, TEIR A SR IR AT B AR SC . o T ECE M, T RAEER
MZha, BIUAR A 5 SCHLWT L OR e e IR IR O FUR BB L. RSP OLE |, FIRAIT AT 10 B3l , DLgESRF A
JEE R . T UCR A MCU S AT FIBH A0 GND 4% (AR R HI B2 HF I ) BN 2 5 LK

C— \

Smart High Side &
Switch VBB

MCU  —a—{1] I/Os |

II—
P

2

i —

GND
r

L
et Yo &, E

& 8-37. ML ER
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8.3.11.4 R HERARY

Ti¥E 1 1 5 VBB B CARE . ARVEAR SO, SRR R BRI FE IR AR, BT T RE A R
IR BRI Wik

Smart High Side Switch
ENXx

VBB
S ——my T
-
PO W AFLT Reverse FET I
Turn On
L
MCU F>—aw IDIAG_EN —=VOUTx
L » S Load
T b3 ILIM
GND X
T X T
X % X
I V2 X 4'

&l 8-38. K F FELT — R B LI Al {537
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Dotk 2 (BMPISRG ) ¢ ZEILEHE T, (UM RIRY" . FOR R I HL S SURMLIURIR ). 4% 2 R B
B SBRLT% FET RIRFERR R AL AR K T2 BRI . IR PTLAE ) Rongre) (1 R o ja AUHER
BB PRI FIIOTILT , FET S5BUF ARSI REN. JEBR(ERIBIE I EN BRI IE L) RS0 0
SN . Kb B GND IR GND 2 ISR MR A | IRR/E GND fUKRES | AL TR I
B DA I B TAT

© S T4 A L B B B 28 £ GND.

e | Rioap J * N6

Smart High Side Switch —
| EN VBB

| M &
-
r B LFLT Reverse FET I
Turn On
vouT -
MCU [ M {1DIAG_EN .
] SNS Load
—[ S ILIM
GND

DGND? I

] 8-39. 35 id 4 Hh Y 4 SE I I [ PR 7

o B - RPEAP AR IRER ¢ RGO | AT RE S LA R0 | X T RESARIR HSS BT
B, T RIS UK S BN B AR 5 TR R, GRS IF > 100mA [ —HE FIRI 4.7k Q HLBH
o WERAEA Z A MITTI% | MY DATE B30 () 36 = ft P A8 A0 A5

o BOMUEPH ;A ER ISO kb oyt rERHAEDRE R, IR R RS -

—lonp ) (8)

- = Vgc el R HHEE (BN -16V) .
- - IoND R RIS BVET LA SZ 0 B R S 1) BRI AR 4850 e R AUE R
o B TRE  FE A W RBLIE R EE | XS RS (= 600mV). BEAh , 3T 1ISO 7637 fikih
1R, R I S R AR = 200V, XRE - RE A A IRE .
8.3.11.5 MCU /O {73/
GO, i 1ISO kol el B 6 2 S EU bR 2% | 2944 GND 5 b/ sz if BE S48 MCU 1/O 51
( A RN ERR 5 A A B ) « L, FEAE MCU fl HSS 2 [a)i&E 4 &5 B HLFH..

UeAh N TR I GND £, TI 21 Rprot HIBLESIFEAE N 10k Q .
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MCU

Smart High Side Switch 0
Resor] EN VBB
——ARh= 3
Rg\w}mi —— —
o FLT Reverse FET
‘ Turn On
IR
AL {IDIAG_EN e vout
SNS
Load
ILIM
GND
RGND DGND

& 8-40. MCU /O {4
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8.4 B IhEEAE

4% EN 511, DIAG_EN 5JIAT VBB HJk , ST AT UIHON ZFIRES . BN EER TR o A FRPIRES .

VBB = Vyyior

VBB < Vyvior

EN = Low
DIAG_EN = Low t > tsray
VBB < Vpy ¢
| < N
VBB 2 Vv r
EN = Low
DIAG_EN = Low
EN = Low
DIAG_EN = High
v EN = Low
Open load & STB fault clears DIAG_EN = Low
( DIAGNOSTIC STANDBY
EN = Low
4 DIAG_EN = High 4
EN = Low EN = High
DIAG_EN = High DIAG_EN = X
EN = High EN = Low
DIAG_EN = X DIAG_EN = Low
ACTIVE
r el
J
EN = High
DIAG_EN =X
Tags & TREL& lce & ILm fault clears
& EN pulled low to reset the
latched fault Tass || TreL || lce ” Im fault
happens
. 4
Open load || STB fault happens
'k FAULT
& 8-41. AR
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=il

SRR |, 2 8F8 VBB HUEAR T Vyyior I, LS EEA

SLEEP

2 EN 5B =A% H P i (a8 I terey B, JEH VBB KT Vv ¢ B, FAAFHUIRES A SLZARRES . St
K. ERENRIREST |, ST S AR , HIRA VBB MY lsieep. FEREMRIRZS |, 212R EN 51114
frEm S, RSB ZITRE 5 2R DIAG_EN 510 ( ANEFEAE(T EN I ) Bdy 2, W ge kit
ANZWOIRE 5 W12R VBB KT Vwy r, M HBE AR .

STANDBY

4 EN BIRIE T AT | SRR AR . Bt 67 | 36 L DIAG_EN 3l IS F | {H A5 F] tergy 1
P62 B IR A T E R DT AT T 4 30 o A A IERR R AS PR T, P PVIML %t 58 e 38 47
Bl —EASPFER T toray H VBB NT Viy ¢ , MBS 56 4 WOF IR IBIRIRA . (U2 , 0 RBTINT toray

JFH EN Sy m er , M a2 rRE. FRE, Wk DIAG_EN A2y s, s fHR ik N2 ik
5

BN o

11

% EN AR H-FH DIAG_EN 5N s P, S AR FZBRIRAS . FEICRORAS R i LAS Wi i S el L it A
Ho At FLT KRS, SNS 5IBAIFEJT B 57 80 v b JL B e o 000 M Y I ssem FELIAL

=17

IR EN 5] 2 PRI R A, SIS ATIRGS . EISATIRESTT |, iR ILIM 51 _E R AR
RS 50E . WIR DIAG_EN 5| IEIZATIRA M 2wy BaF , I SNS S th 5 T Uk EE A Bt ok
b, FLT 51K 5 & 5 G (Tl bR A, 24 DIAG_EN A P ol P, 280k Al DLOE I SC b i i i
HAB B TR . R Ak H DIAG_EN Sy F , WA 2Bt NS WRRES . iR 415 H DIAG_EN 5l
FOAARHT , a2 AR ILIRES -

R

1 EN SIS R T, BRI SBEMTRE AT N S IEWISIT AR |, Mok AERMMERE . X imE
PROLEE « 0 AORHT . MR EAOGHT . PRI RR ML T 8% S0 AN A A e s o X SRR S P A — R B
RZKM FET , MR SRS
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9 N AL
#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

TPS1HCO08-Q1 #s - REWL IR AN 5 M e BEL S8 FEUBRSORAN AR AR, WHRITIE. LED. Zkrigds. MR, Il
AR, ZEHERA 35 2 WD RE LUK RS R FRUR IR | RERE S B S R REAR o AR P T AT BT
T LI PR AR ARH TR st B, T ST AN R SR S

9.2 JAIN
NEEIR 7 TPSTHCO08-Q1 (1 4M A8 i % 2 1) 7~ 1

é] VBB TPS1HC08-Q1

Vout

out [

Vs DC/DC

Battery . cvour
' Cauk
———n

vee E EN
{] DIAG_EN

MCU

RPROT

RPROT

RPROT

FLT

HM g
o
8
ndy

L

SNS

Tuws | ILIM

I
I
| | GND
I

Wy

Optional Zener ~ IC_GND

Deno
DDDDDD

acceptable voltage
to get better
r for

Rano

sapos aNOY

System_GND
&l 9-1. BLBIR A
9.2.1 i1 ER
% 9-1. B HE
st o S
VS SMBJ39CA JERR R AR 1 R BRRS (1SO7637-2)
Cic 100nF f N RN AR DLZEE EMI
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R 91 BUHITTIHE (£2)

Joft i b3
RproT 10kQ A B AR 1/O B LR s 2
Rim A1 6.5 I HIE B L PR B A 1L
Rsns 1kQ VS Fh A e A I
Dsns SMBJ50A + SNS 5| H EEHA7 % ADC s K22 ik, LB my B dnifr il 2y R 2
Coren oonF 15 SNS HF L) RPROT 6 25— MRS . DUBAEA MOU 9 ADC
Cvourt 22nF M3 EMIPERE | il sk R RERS
RpuLLup 4.7kQ FT RS ( FLT A1 LPM ) () L B 2%
RanD 4.7kQ o E W7 LR A BRI Y GND HL 34
DanD BAS21 —# % FEIE R 247 A E £R+F GND 2L R4
RGND_series 10 HBHAS 5 Dnp AR B , AR OR A B% o R fa .
9.2.2 ;AR LR

£ SNS Gl JAIRESZL SN LTI , Rons HPHEATAEM A0 1 1H5 ; 25 SNS 5l BERE 1AM FFa8 — i sl i fl
73 Heas UAKE SNS 5| IR 2] ADC e KA 52 HUIR Vapc max » ARG SE AR FLGAS I 70 e AT 7
FE 2 THE. A BSOS, U BAT 1% SUE A Z A

* 9-2. AN H
o | B (SERFARE
sw MR | R EEE
ILoAD,max ANiE A A& F
ILoAD, min 100mA 100mA
VADC max 5V 5V
VADC,min 5mV 5mvV
ViR (%) 1V v
Ksns 3000 3000
KeL 500 500
lsnsFH 7.5mA 7.5mA
Vir (5K Rens 3.33V
)
Rsns ( #/MA ) 150Q 150Q
Rsns ( ®K1E ) 667 Q 1600 Q

XFF1E SNS 5| I EIERETFN —HE (Dens) FIBERA] , ATi%#E 1000 Q ) Rens fH R 2 2K, 2 2

FENZAS VG B BRI AR AT b, R AT 5% A N BR AT R e , TSN Renso [RIAE , 0 SRS 4 v 1) FL O BE /K
P, AT LAFFR Ronse

ERBE AR RIREIE 1o, EFA 7R 9 i R v 1E.
Rum = Ker / IeL ©)

XFF 5V MCU 10 #4% |, Tl @i Rprot = 10k Q.
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9.2.2.1 EMC BE&T-HE0R

PR B PR B A, TR B Fo AU S THRAE ) , TR T B e B rht ) 0 o
VI FEARIMERERTT A 1SO 7637-2:2011 A1 1SO 16750-2:2010 it

# 9-3. 12V R4 41 1ISO 7637-2:2011(E)

st | WO | o sssnt | @R RRABE S N P
I - Ve (ta) B = e (CbY
1 1] -112 2ms 500 Mkt 0.5s — 10 RA
2a n 55 50us 500 Mkt 0.2s 5s 2 IRA
2b v 10 0.2s £ 2s 10 Ak 0.5s 5s 0% 0.05 W& N
3a [\ -220 0.1us 1h 90ms 100ms 50 IRA
3b [\ 150 0.1us 1h 90ms 100ms 50 RE

(1) ZERI MG HL T2 PR E T 2P T AT IR

@) IR, VBB (KT 2A R ALKy 54V. A R AT BLAI KB 1 0. BEIRTE VBB B RSB R T 1 0 F
A4 A Rt A7

(3) GND 3IRIF% A 4.7k 0 HUFLE 5 % BAS21-7-F SR,

@) R I DRAERR I AT | (ARG B E R AT .

% 9-4. 12V R 1SO 16750-2:2010(E) 1 H &M B

MR KT 75 5 R
TR w»ﬂﬂmigﬁgﬁuﬁﬁm SRS | BB | e o m g | WM (Q) | TREERERAES
H (ta) ihiE] = ®) %) (5)
&5 Vs/V
i B 35 40ms %] 400ms 5 Akt 60s 05% 4 RE N

(1) TER AR AL PS5 PR A FE P 241 R 30347 T3 ( DIAG_EN. EN Al VBB #J32R%IN ) -
(2)  ZEINBIEMIRKAE | 7 VBB Al VOUT b TC AR IEIE B A B0 2441 T 5 B4R 4T 1t o

(3) GND Bl H—A 4.7k Q HPHE 35 — 4 BAS21-7-F JEBEH K.

(4)  CIRAE N DHRAENBR AR AT |, BAENRE B 3K R I F BT

(5) 4% 36V HhEBIIHILE .

9.2.3 BEEHSLEE

TPS1HCO08-Q1 #3ft il it x4 I A RIS 264, S EURHIRAEAE N [ il XLk AR Rl e ds
AR EUT I S TE R PR I

o R BESERS , MR OR Y S RS O

o FEAT PRIRI 8] P9 0 FE L ERMR 2 5 IRV D B I L, RS P T R

TEIXSEBESTG O, PSS E Z o g0 B2 HERE. FTRER TIEARREAMT , (6/H FR4 2s2p M
B EVM 07 AR . a8 (O + B3 ) E—NERAWANREEE (BAE 70um FEE T , BAE
35um HJEET ) 1 76.2 x 114.3 x 1.5mm HLEEIR FEE. AL TRRER RS T 77 M AN E S A LS 38— W =
(12mm x 12mm) @ 8l B 5 BIITE 25°C ST FHAT | ZEiE i DR AERUL E N 1W.
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40
—  2s2p, 144mm2

36

32

28

24

20

Z,,n(°CIW)

0
0.0001 0.001 0.01 0.1
Time [s]

1 10 100 1000

& 9-2. R EVM 2s2p PCB 7[Rl Zoya ( BRSHIEDL ) , MEREETHH 5 Ml

9.2.4 W /HHIZE
R BEG T, Fhr “17 AN TR hmiE .

ves
®

loutt = 1A
VEN =0V é?‘ 5V

B 9-5. FFAE#EER (D. BRA)

VBB = 13.5V Zout1 = 190 Tame = 25°C VBB = 13.5V Zout1 = 19Q Tavs = 25°C
& 9-3. JEid HFH M 3B K 9-4. @i B FH A ER oW
MM*'_‘4 e s S S

TAMB =25°C

VBB = 13.5V loutt = 1A

VEN =5V E ov

& 9-6. TREEIESR (D, BRA)

54 IEXXFIRIF
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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 ©)
@ ©)
TPS1HCO8PQVAHRQ1 Active Production ~ VQFN-HR (VAH) | 11 3000 | LARGE T&R - Call TI Level-2-260C-1 YEAR -40 to 125 1HCO8P

@ 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 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)
TPS1HCO08PQVAHRQ1 | VQFN- VAH 11 3000 180.0 12.4 2.5 3.9 1.2 4.0 12.0 Q1
HR
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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)
TPS1HCO08PQVAHRQ1 VQFN-HR VAH 11 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
VAH 11 VQFN-HR - 1 mm max height

2.2 x 3.6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4230955/A
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PACKAGE OUTLINE

VAH0011B VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
lﬁ 55—
PIN1/ 3.7
IDENTIFICATION 3.5
I
s
P
0.0SJ
0.00 -
&
d O. §
& &3 0.1) TYP
i .
S| | 8
i yU
TUULE e
D I e e A R (17
| 16X([0.55]
O e
e — — 0.000 PKG ¢
2 |
4X (0.15) —] ‘
0.775 i
2X 0575 ] |
1 | — - >{1278]
|
[
w10 | o 0B
~ X875 pEoone
4230593/A 03/2024
NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
VAHO0011B VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

-‘ rf 20X (0.3)

e 2X (1.175)
IR
4X0.35 \
20875 | | \ 11
¢ 1 ‘ —— = 2x(1.274)
|
I

/@é}{}(ﬁw(o.mg)
i

——==——==—==—=2— — 0.000 PKG G

(@0.2) VIA

TYP E::j

2X O 675

16X (0.55)

R
]
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u

o =
=

~

~

(22}

N

2X (0.825) - —

mf“

0.7) -

2X (0.275) -

0.000 -
SYMM &

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 20X
0.05 MAX 0.05 MIN
ALL AROUND | ?« ALL AROUND ?« SOLDER MASK
U METAL —— OPENING
‘ EXPOSED [
\
METAL \}k\. |
EXPOSED ™ SOLDER MASK L )‘ METAL UNDER
METAL OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4230593/A 03/2024

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
VAHO0011B VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

(1.71)

2X (1.175)

4X 0.35 ‘r
2x0875 |
¢ 1
4X (0.245)

Py
0.81 @%i%@ (0.449)
$

ﬂ ‘—7 20X (0.3)

\

|

! 11

| = — 2X(1.274)
i

—ﬁ‘r ——————— f—f————————0.000PKGG_
oL O
) ! ‘ ‘ 16X (0.55)
6X(0.6)—@ [
| |
} ‘ — 2X (1.476)
2X 0.675 ‘ s i - — (1.701)
| |
5= & oo
S
< s S%
= = [2])
x x
N N
SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 20X
4230593/A 03/2024
NOTES: (continued)
5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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