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5 \ kst BME UBE R B
SNS B fF - AL
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Rens = 1KQ |, I = 30mA HS
t B EN 1 DIA_EN ) L7HF o tafentiog | (N7 VOREN ZOVESY ol ue
SNSION2 | Vipua e Ven 19 50% $1Ea7E ISNS 9 90% | 4=~ 1>+ TN » RLoap H
}J\ EN E‘JL%/&%&SE‘J%%%E%IQ ( DlA_EN VEN =QV £ 5V , VDIA_EN =5V , VBB
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tsnsiore | M DIA_EN B0F BF I IT 4k B it i) 13.5V 20| us
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S NEE Y | T L P i st T
tseTTien | ANSERBERIN BT AR (¥ AR i [A] Rens = 1K@ |, lour = 0.5A % 3A 20 s
- N N Ven =5V, Vpia_en =5V
tseTTLeL | ANSRERI BRIV T B VR 46 A R it (] Rans = 1K@ |, lour = 3A % 0.5A 20 us
5.7 TrREHE
Vgg = 13.5V, Ty = -40°C & +150°C ( BrIEH B UL )
24 PR A BME HAUE BOXfE|  Bhr
e s . \ § Vgg =13.5V, R . =10Q , ENff§
TR SN %?‘ BB » L ’
tor TG IR ) ( ANRFHLIRES ) 50% % VOUT 1] 10% 10 40 55 us
v va s . \ i Vgg =13.5V,R.=10Q , EN{§
¥ EIR I PR BB » RL )
tor B8 SIE GER I ) ( MIZITIRE ) 50% % VOUT [ 10% 10 35 45 us
a7 . Vgg =13.5V, R . =10Q , EN [}
iE IR
tor JETE S W7 AR I ] 50% % VOUT (] 90% 10 30 45 us
VBB =13.5V, VOUT E’] 20% %=
SRR VOUT L4 80% , 0.1 0.3 0.6 V/us
R =100
VBB =13.5V , VoUT E"] 80% §
SRe VOUT R L2 20% , 0.1 0.3 0.6 V/us
RL=10Q
fmax H%j( PWM iﬁi«?? 0.4 2 kHz
e s \ Vgg=13.5V,R . =10Q ,EN 1
=4 5
fon B 38 ] 50% % VOUT It 80% 30 70 15 us
S e s 5 VBB=13.5V,R|_=1OQ ,EN Eq
torr I S R 50% % VOUT ff) 20% 30 70 145 us
NN — _
1ms {58 kol , VBB =13.5V, RL = 40 40 us
10Q
ton ~ torr | FIEAIKBTILAC 200ps ALK , Vgg = 13.5V , R =
100 -40 40| ps
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5.7 FFRf5tE (5%)

Vgg = 13.5V, Ty = -40°C £ +150°C ( RAER AW )

Z TR oA B/ME HRUH BN Hfr

200ps gkt (1ms B ) | Vas
=13.5V, R =10Q -25 25 %
<500Hz , 50% =Lt Vg =
13.5V, R . =10Q -12 12 %

Eon T I A] BT 0% e B ARG Vgg = 13.5V, R . =10Q 0.5 mJ

Eorr ST 1R] R T o< B B AR EE Vgg=13.5V, R . =10Q 0.5 mJ
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5.8 AR
LT A SR B 5 T S AR A PRI 5 IR A HE 52 | W Vygg = 13.5V.
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40 218V /
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A 18| — 8V //
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s % =2y 1,
=~ 12|— 28V
£ g 12 1/
< 20 3
2 0.8 7
15 0.6 74
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10 02
L .
5 jin i 0 i
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1E-6 1E-5 0.0001 0.01 0.1 12 510 100 1000 40 20 0 20 40 60 80 100 120 140 160
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Vgg H T AH
Bl 5-1. BARFEST
B 5-2. RS s SEBERIKSCR
2.2 7 1.9
— 3V ———
21 6V // 1.8
18| — 8V 17
16|~ 138V /// :
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_ 14| — 24V /
3 12 — 28V /// ///l = 1.5
@ E 14
g1 / o — 3V — 38V — 18V — 28V
< 08 13 — 6V — 135V — 24V
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0.4 7
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0 0.9
40 20 0O 20 40 60 80 100 120 140 160 40 20 0O 20 40 60 80 100 120 140 160
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&l 5-3. Fi IR I lout,stey HIRERIKIRA E 5-4. BAHT 1 SEFERBIRR
1.45 475
1.4 m—— o 45 //;
| — - AL
1.35 42.5 ///
13 — — 40 74
1.25 — — g 375 //
N - E 35 =
E 2 — p e
< | 3 325
£ 115 £ 3
1.1 075 = |
— 3V —8V — 18V — 28V : ;,/
1.08] — v — 135V — 24V 25 — 3V —6V — 18V
1 : : : : : : : — 4V — 8V —— 24V
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0.95 ‘ 20
40 20 O 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
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5.8 HLAVERME: (£2)
DLF FA MR T S AR A 0 TIOME ; I RE5E | W Vigg = 13.5V.

475 45
45 \ — -40°C — 85°C —— 125°C — 6V //
— 25°C —— 105°C —— 150°C 425 — 135V e 7
425 I\ — 18V PP
\/\ 40 /
40 |\ S/
~ 375 A= g 3 ///
g M d € A
E 35 < 3% ey
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@ 32.5 % 325 v o
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30 © 30
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225 N 25 >
20 22,5
25 5 75 10 125 15 175 20 225 25 275 30 40 20 0 20 40 60 80 100 120 140 160
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IOUT =1A VEN =5V VDIAGiEN =5V IOUT =1A VEN =5V VDIAG_EN =5V
VBB ﬁﬁﬁKH VBB ﬁFﬁZ:IﬁJ
E 5-7. RDSON —I:;l‘ VBB Fﬂm?&% E 5-8. RONREV '—?%EEEE@?%%
125 40
. —— -40°C — 95°C —— 150°C
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\/ 20% —— 85°C — 125°C
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o 10% ‘é’, 20
g JI I ey pa 0% £ o 10 LN
X 85 b 5 N
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= 75 e ° == il
< N 20% @ :255;;,7
65 _ -30% -10 77
——Min KCL
55 —KCL -40% 20
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0 10200 80 40 806070 80 _302 345710 2030 50 100 200 500 1000 10000
RILIM (kQ) lLoap (MA)
Rour=5uH A1 100mQ  Ven =5V Vbiag_en = 5V Rout BT AH Ven = 5V Vpiag_en = 5V
Vps =3V Vgg = 13.5V Rens = 1kQ
& 5-9. KCL 5 RILIM [ 1<% & 5-10. KSNS &2 508 B AL R
225 35
5 —— -40°C — 85°C —— 125°C — -40°C — 105°C
—— 25°C —— 105°C —— 150°C 3.48 — 25°C — 125°C
1.75 : —— 85°C —— 150°C
1.5 '\\§\_ 3.46
1.25 |\ _ \ T
5 < 344
<] 1 \
&5 & \ I~
= 075 \ 2 342 \
>
0.5 . \\\
0.25 3.4
0
\ 3.38
-0.25
\_
-0.5 3.36
5 75 10 125 15 175 20 225 25 275 30 5 75 10 125 15 175 20 225 25 275 30
Ves (V) Vag (V)
lout = 1.5A Ven = 5V Vpiag_en = 5V Rout = 5 1 H A1 100m Q Ven =8V Vpiag_en = 3.3V
Vgg f FT AN Rsns = 1k€Q Ves ATAE  Rens = 1kQ
& 5-11. KSNS iR %5 VBB [EK<& Bl 5-12. VSNSFH (3.3V) 5 VBB i35 %
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5.8 HLAVERME: (£2)
DLF FA MR T S AR A 0 TIOME ; I RE5E | W Vigg = 13.5V.
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51— ] —— — —
4.9 70 |———— —1
67.5
4.8
< - 65
< a7 2 —
i Z 625
Z 46 o
R 60
45 — 6V — 18V — 28V
I 57.5 — 135V — 24V
4.4 55
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43 — 25°C —— 125°C 52,5
— 85°C —— 150°C
42 50
5 75 10 125 15 175 20 225 25 275 30 40 20020 40 60 89 100 120 140 160
emperature (°C)
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T - & 0.48 ——
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| [ —— S o045
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2 60 — 2 039
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18V ¥ 0.27
40 — 24V 0.24
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40 20 0 20 40 60 80 100 120 140 160 40 20020 40 60 89 100 120 140 160
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Rour = 100 Ven = 5V Vpiac_en = 5V Rour =102 Ven =5V Vbiac_en = 5V
Vgg H A Rgns = 1k Q Veg HHTA Rsns = 1k @
N N > -16. 5 5i H
B 5-15. KWk 1] Topr SEEMNFKE E 5-16. L7 KR SRR SEEMKIRA
0.54 1.32
—
0.51 — 13 \\ 3V
T — : ~ — 135V
2 048 I e — \ — 18V
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] — el DN LSS
S 0.39 — I \\
= S 1.24 P
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& 03 ~~
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0.24 1.18
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5.8 JLAIRE: (42)

CUR BT B 52 T =AM RPEAR P 3E 5 WK TRE , W Vygg = 13.5V.
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1 \\
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F 5-21. SCWTA] (topr) B 5-22. FiERHER LA ISNS &F2ET H] (tsnsion)
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s ’W‘“' -
: i L B S, SRR
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5.8 JLAIRE: (42)

PAN B Sl 2 2 T = AR R P ME 5 R AR SEE , M Vygg = 13.5V,
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1
fiee T ’
AYOUT omm e
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[3HEN
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& 5.00Y @ 1004 o J{ 100k points 2.00 ¥ J[la:oa: ki ]
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7 VE4NULH
7.1 MR

TPS1HC30-Q1 & — K 52 B 4= [H AR (1) Sl 18 S B YR 5%, B4 NMOS HiJE FET MM . Zafh A
HEE 12 W D EE DA R B s IR PE | RE OSSR Re . N T B 1.5V IZ T RE
Viy VR ZE 1.8V 1) MCU. F4RFE 1 I BR H DhRERE B A K HbIE S A RA NI AT SEME. SRR Wil s Thag
HAWA G| R R IR B B AT 4, MRS Wi |, XA 5] IES aT DL E v s P PUIRES |, DUE
18 #4622 8% 55 FH MCU Kbl sk e 1 .

B RS AS RAESIRE S R ITHIR G S . 2R ARSI, 251 R R % GND. 7 248 — AN ik
b L A D T ol ) 5 Y PR P o G P SRS DN T ST B B 0 ) ST R M U RSCR A SE HE TR 12 W, et — 2D
et IR TRt 1/Kgns MBI , 55T SNS 5l E MRS . Kong 75BN AT AL I L Vi Bl N 2 — >
fESEfE. HFIZhREIE L OV & 4V I TEANEX A IZ1T . SNS 5] s w] LU 55 1 H S 55T Isnsror * Rens
KAl 5 bR, % B S AL AE Vansrr ( SI2WHERE LR LS, DUE R SEHT ADC % 2 5 K HL A T 532 1
HAN ) s LN T e | TR FAE SNS I _F A8 FH AN 40 — W B s BE o3 e 2%

AN R FEE R AL B 1) T i A0 VAR B N 58 PR IR PR AR o AT B 1) T B I A B B R R T AT R e R R
HR , SO T ARG SEdE . bk |, HIRBR I DhREIE v] LLE T Jik/b> PCB A& 2k DL K /N 2 28 R ST T — A
INRFRERTE RAEA . MR I S0 P B AL BR ] o it 4750 2k P 3568 L 38 B At L PR B (A

P B IR AR R YR AR LR R A AT A Ak Fe g . MRLRET . FE. LS FIR AR AR B e T i, 7 H RS TR A
], IR (Egat) R (ELoap) MIRE R ZRHFETE MM IR X b S LEE AR ER IC RIS,
TPS1HC30-Q1 #4F0] DLSEILH L ThAERE /), XAE R ZHUE L T A B T4 LAMBEL g . B2 1EaEE | 15
5 ) 1 B 02 Fe BT

I ] S P T R e v O FRLYR T OGRS 2R E 2. AEC-Q100-012 A FH T i 83 AR 7 7 82 B 1 0 N 3B AT
AP EENE . ARAEE I S 2 T AR AR S aemgon A 2% (100 J3Yk GND JE#% ) AIE.
TPS1HC30-Q1 a4 m JHAE - A e B A7 . U M A VR 8 (BRI . LED. ZkFd%. AR AN
s ) Fw O R JEIT %

7.2 JiRediHE R
I:] VBB T ® °
ViGBT l
Clamp Charge Pump | Power FET| |
%7 Vos Clamp | |
| 'z
<% |
L EN Gate Driver / Reverse s |
I:J FET Turnon | I
|
L LATCH | _I_._[]VOUT
ILIM Diagnostics I
DIAG_EN and Protection
] t , |
Voltage | |
Scaling |
P | Current Sense
Rium 1 Sensing | I
| Fault Indication I
|
. ____ _ o
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7.3 FetEii A

7.3.1 150 H) BIAZ I

WEBSEIL Tk B A T D RE , TERREE— 2D AHE | BIV AT SCEIL S M0 A SE AR K2 . IR B TR B 1/K s
AR , LA SNS I JA GND Z [al AR RIBHAS | 45T SNS Sl LAy L%

Ksns ot LIRS R I HLAL 2 b o VURFE P 5T Kons FORGREAERASE 5 8 1 i AT LI Ll . AR AR PR TEAE
U R AR RAE |, BRI R 2 B 0L AN AT A A

SNS 5| il _F e KA f BB A7 2 Vanser » BRI LR B o N TR IZFEEA R T /KRG URZ I HEE |, TI
oK N DIAG_EN 5| I 5 SNS 5 11 iy 5 oK H R 4 AH G B . Wi DIAG_EN 4T Vi #il 3.3V 2 Ji]
I SNS 5| i E iy K 408 3.3V, {H52 , 1% DIAG_EN L ER T 3.3V, Mi#%kE SNS Hi & Vansry 2R
ELZHE (=18 5V ) . HTIEL DIAG_EN A2Wiflt i) GPIO H [k 4 H #5230 [7] — i i) 3% W i e Rl #5252
ADC Hi % , RUtdk 7 TERE:. Rt , o] DL BAS I B B Reng » PARATREHLY K R G0 A w5 Il = i FE R VE Bl . o
JRR A B 75 SR 1L HE Rons (. X T RS0 7 LM & 1) f /N 8 B L oap,min » /NI Rens 152 ADC fe/IN Al 42
ZHJE Vape,min Ml P2 108K Rens MEL IR Vens IR T Vonsrn 18, LME RG0AT DU & H%E . Eid
SNS 511 K T IR |LoaD max X Rsns 5 Venspr Z M ZEEFNRBEHE Vg, REHBEHRSHE , 2
IREE , DME R AT R A bk S 5 . IRE | 50K Rons THALE Vsnsrr 5 VHR 22, 6 LUK HL it bl
Ksns » 285 B DL 2 Ge b 2000 & 1 e R A IR [ opp,maxe LA R ARCKREFH LA A K.

VADC, min X KsNs + IL0AD, min < Rsns < (VsnsrH — VHR) X Ksns + IL0AD, max (1)

Current Sense

Voltage VsnsrH
ADC Full Scale Range, Vapomax o — — — — — ——

Max Measurable Current}— - - - . __ __ | ___

Max Nominal Currentf— — — — — — — _

|
Normal 1 |
|
|

Open Load Current, Vapc min|— - _|_ -

4

-
Sense Current

B 7-1. A 51 B b i R R R

ARG ELA R KB lLoapmax L AUR T HLI R GBI BIME , KO AE B FERR i) BUEBE AL 2 )5, Vens HEZN
Vsnsrre BEAN , B B AT ik d K ILIM AR fELHJR0ASE 00 oy S J5E R i i 2 D s P A I A P o ) i R
fE.
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v A
VBB'ng —————————————————— I|—
I
I
I
I
I > Time (s)
Current (A) I
A |
ICLjNPs——————————————————l———
loL __
I
I
Inom —————————————————:—
d =|
[ . » Time (s)
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Bie HINE FET WETHEN Tre, BB IEH245E AT = Trer - Toon > Trel I, #8446 . SNS #1 FLT
R BRI | TR tretry RSN, Y trerry THIH S RIWINS | 1T LATCH 319K |
i EN 38R g B~ R 225 [ 213% 1w PRI

2. #axtRoel - R A R 2L TR FIRES , DIAG_EN NEHSF |, 1 LATCH U5 N R HLF. R0,
TEIXFEBL T | GHRTH R IR BIAN B HIRIE Tags , SAF KW, BHE Ty <Tags — Thys H tretry 1255
W, B S

3. PP - B LMERRIRASHEN S FHE. DIAG_EN 3B T dsF | DUE R LAZE SNS Fl FLT b it
Zlkr. R TEE S v BOF , FLT 289K T | RN SNS 288 Vansproe 105 284 t T il s 1 < iy
( FHXF ST B A0 e FAOCHRT ), MIZES) 4 LATCH 51 IEL EN 512 B, #8042 FiE .
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b I 2] 3]

DIAG_EN |
-
LATCH
—| >
EN | | —
|
TABS TaBs
Thvs
Junction
Temperature
Trer trerry trerry tretry trerry trerry
|
Output ILim
Current
>
VNS VsnsrH -
>
SRl B ]
|

& 7-17. BATH
7.3.4.7 UVLO f##7

s AT AR L Vg, B ik I R AR IR AMT Ty IR R 2 Vigyior I, S 20 E BT .
HHPEAETE Vyyor I, #9fFR i R i F A UVLO BIME , 4512 )Wk 2 as i = 21 fi iit PR 11

7.3.4.8 GND 3474
A GND KRGS , Toiein N 5| I 2 5 F T I8 AR T, Far H #RR S= bo

16 1 (#4F GND RBU) : AEUIREL (37 ) « Ic_onp SRR LR IR0 2 — FIE R RGO AT 2k
MR ARG RO, i R B PR
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MCcu

\H—

Smart High Side Switch
VBB
{1EN
T J
% LATCH
{ ] DIAG_EN g vout
SNS
ILIM
GND
L
7-18. {4 GND K3

- +
Battery 1

Load

7% 2 (5 GND &%) @ %8> ECU il GND KA , fRy R paiis . RSO0 , 18k GND fRFFIE

MCuU

{1 EN

OFT
LATCH

{] DIAG_EN

SNS

ILIM

Smart High Side Switch

GND
—

1

i

O

VBB

vout

7.3.4.9 BIRRBART

7-19. B GND &3

=
i

- +
Battery 1

Load

KA PR DL, TR R G T IR AR AT, f AR T, X TR BB, TR ER
fIZhae , BRIUEAR A 5 SCHLT L ORT o deIR R O FURR B BT L FESX AP OL R , FIRLMTA 10 B3l , LLgEffr
G R . T UCR A MCU S AT FIBE A0 GND %% (AR R FL B2 HF I ) BRANE A5 LK
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I ) Battery
Smart High Side Switch
VBB
1 EN
5V J
-
% LATCH
MCU {] DIAG_EN ]lWT
{1 sNs Ao L
1 é vz
T LM
' GND -
Reno %} Denp
& 7-20. HEIBER
7.3.4.10 R ) L ARI

Tk 1 5 Vg RN 8 . SPEARI , SsfFM G 2 B/ IR A& IE T, BB A A R
L RERCIEER Wk

Smart High Side Switch

Reverse FET Battery
Turn On
— VOUTx
= B,

MCuU

A
P
! |
| o
! 2
| 5 |
! |
! |
|
! %1
| o |
[
[
! |
[
A
<
<

B 7-21. % F Pt — AR e PR Al AR3P

Jii% 2 (GND BIZRRYT ) @ EMESE T, SRS BRSSO ) R 2 B P BT PR . TR, K
ERARPERS , Il DR FET MRFSE S e AR 2 I K 40 e K4l . X P BLER] Ronrev) TEA
Roya B RIFSE . TR &1 GND MHLERE GND 2 [ER AR R A | Ikt GND HUE e | gLl
N IERER DUEIEHIZT

o R LR BR T g e FE PEL A IE R B 251 GND.
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' Riono J R
Smart High Side Switch —
EN VBB
| 5 A
-
r W FLT Reverse FET I
- AN LATCH Turn On
L |
MCU |——wn UDIAG_EN vout
J_ ,,,,,,,,,,, SNS Load

& 7-22. @it GND PI%% 528 % MR

o B - FHPESN RS FFEL ¢ RGO, AT RS B F ARl | IX AT RE SRR HSD B AR .
B, T @A RS FR A R BB A 5 TR IR G, B UUERES Ie > 100mA [ W IR 1k Q HIBHAS.
USRS 2 A S TS, ] DAAE 2 2F 6] L = B AR A AR .

R 2 AN TG, AT DAAE 2S8R A (e 3L = ra B 2%
o BEHuEPHSS ¢ b A B ISO ket Jy iy, AP AR, R IR R A SR

lanp ) (12)

- - Ve KRB FE AL (EH N -16V) .
-~ lonp AEFEML I AIRT DUARSZ (K K S R HIE , RATHE 20 R AH0E 1 3k E]

o B TARE o FE R A R X S BT R IR ) A R R AR . B AR L
<400mV , A RERA SR HRTRGIRE /. WIRIEFBERAE R, BARE R Ry # S 5B E Y
e BEAN, X T 1SO 7637 Akt 1 MK, —AE IR AL A AR 204 200V, RFFEA A WE -

7.3.4.11 MCU 1/O {24

FEVFZIEOLT , 5t 1SO kb s R 1 8 3 2K s it ok, 484 GND 51 i S 0 m] BE 2 4058 MCU /O 511
( A ATRESIRIERL B SR N A RS ) o BRI, 752E4E MCU Ml HSS A& #Z HR B L

AL, N T ARG I GND 2%, Tl @1 Rprot HLPH#S BBy Bk Q .
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Smart High Side Switch
Ho Le Ve
I A\AAS —
A5AkA — -
r ;" FLT Reverse FET I
- "k‘ LATCH Turn On
5k -
MCU | DIAG_EN vout
A5AkA SNS
] Load
—[ S ILIM
GND

Rano Denp I

& 7-23. MCU /O {547

7.3.5 2BTREFETIEE

ZI A RE S| I DIAG_EN 33 78 2 A a1 8] 3 A [ oA 0 FEL BELAT ADC R B 170 S 11, Dy FELIATRS I sl A 7R 3
SO i a2 i A 1 2 % S

LEAN | FEfn ST AR, (S WiAR H ShEe v BRARAFNL A R IR FE . 23 EFrR ) = TR O IEHE B (1g)-
B (IsTgy) M Z W ShBEMIFEHLAE R (Ipia). WR RS 75 BOCWRIRZSTTRE |, WAFHLE R /N T 500nA
DIAG_EN &FHF. W RS FEZRWRIRZS 12, WS AL R K28 1mA |, DIAG_EN &b & HF.

7.4 BEIhERAE
7.4.1 TIEHER

B = A TR RO IE . R ORI 2 Wi D BE RO A WL 2. SR R G b 75 G HDIR ST BE | AL
B9/ T 500nA , EN #1 DIAG_EN 4 FARH T . W RS EERBORASSH | W 845 B R K4 R
1.2mA , H DIAG_EN &-FmrF. WiER , ZEFEARPEEL , FZE IN & TERBEFH t> tstpy. tstay ERFHLER
PUARUE K et 1E) , A S iR i R BT PWM . R EER TIRSHIE TER R FRPRESE. ERshiin
Bt LH VBB, 2AJEH EN fi% & .
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I

TeExAS
INSTRUMENTS

Standby Mode
(EN Low, DIAG_EN Low

)

DIAG_EN
high to Low
and t > tstey

DIAG_EN low and
EN high to low and
t>tstey

EN low to high
DIAG_EN owtohig
low to high

IN high to low and
DIAG_EN high

Diagnostic Mode
(EN low, DIAG_EN high)

Normal Mode
(EN high)

EN low to high

E 7-24. TAEEZIRESHL

www.ti.com.cn
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8 N FH AL

H?Vﬂﬂ*ﬁ’\ﬂlﬂﬁ’ﬂu SEAET T o

EEHME

DAL BRATE A 1 3

&iE
TI AEAR AR E A 25, TI &S 5 g o &

Bt seBl A RS ThfE

8.1 MR

NI VR A A UG T A0 S A A DX 7 AN R] A R AR QO SR 25 K A EE A

SR ] o
8.2 AN

K 8-1 Jon 1 — T R BT B L S S B R 1

, IR Ay S PG . R ER A X GND S . i FE BN DR,

VBB

Smart High Side Switch

_ Batery o+ '
f TS

A 4

LDO
(DCIDC)

8.2.1 #itER

v

\/IGET Clamp

il

LATCH

-
L

L

i
i
i |
i |
i I
i i
: L
ILIM
Diagnostics and 1 }
1AG EN Protection ! ] Cuour
- 4-Th ermal Shutdown | |
i |
i |
i |
i |
|

e lial

avol

,\]:: SNS
L

Jof BB i
TVS SMBJ36CA ( Tl ) JERR FLIM A A A FL R S (1SO7637-2)
CVBB 220nF ( T3k ) A EMI B8
CIC 100nF NI G RN HLA E, DAGER EMI
REF LDO HIHIERL ; H , H T IR a THUEBRS . AR
RPROT 5k A% I R AR VO 51RO (R4 Fa P 2%
RILIM 7k - 70k T ELIRT PR A
RSNS 1k HE AR PR R A ) L
CFILTER 100nF jCSLJN;izi%CLﬁ;;ROT e e MIGEE B |, DLIEBREEA
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Jofk L H%

cvouT 22nF e EMI PERE | huE s ERES

RGND 1k T T HLRR R0 (1) GNID Hi 34

DGND BAS21 — A% {1 IE# 24T WA 55 GND B R4

8.2.2 IE R W

ZOfs SNS 51 iR KB RFRE R ATHZITE I |, B U A5 Rens. SEEILTE w ) AL SRS DIDKS
JZ o SIFAE RS EE N 1% B ) F L -

VADC, min X KsNs = ILOAD, min < Rsns < (VsnsrH — VHR) X KsNs + ILOAD, max (13)
* 8-1. AN
S5 ik
VpiaG_EN 5V
ILoAD,max 7A
ILoAD,min 20mA
VADG,min 5mV
ViR 1V

XFFZRH , WRAEREZ Y 1k Q (1) RSNS fE ki 2 A N E K.

5mV X 1560 + 20mA < = 1kQ < (5V — 1V) x 1560 + 7A (14)
FEFARNE FH b, W RASE R T BR AT A , X 233G RSNS. [FIAE , S R0 4t ey (0 FL AR BE I i, TN mT DA A1
RSNS.
i i K SNS K BE DIAG_EN LMY , JorFfEEREE] ADC 7 SNS 5l i1 EAE AT 5o — 4 .
LR AT A FRR BRI ¥ B BA , A AR A0 HE Rigme

KeL _ 90
RILIM=W=T=12-81{Q (15)

Tl @1 Rprot = 5k Q , LAFALRBRH17 AN 551 ( EN. DIAG_EN. LATCH ) ¥ Hi .

FEINAL S (T1) 2AE GND M2 1k Q B HIBHZAS AT 200V 0.2A 1) =4 (511 BAS21) .

8.2.2.1 ZhA A H it PR )

AT DAIE A 8 0 5 A FEL A RS 1) 5 0 281 88 At i £ P BEL SR 20 25 403 R PR AR BRI I 508 AR VR R G0 AE )i BT
A BEATAE 0 TR A TR B AR E 5 2 AT B AT AN A (9 rL A PR 1) o 38 B2 2 7E ILIM 51 0 E 0 B R A R B
BELAS |, FE0E Pk g b — AN e 2% . 18 8-2 R V% B . B, vl DME F 807 B A 2% SR e b i 1
ILIM 5] R BE ST BEERAE ILIM 5] 30 E R 2% TR 20 100pF |, DA AL I 1 R B R Fr e e . iR 3R
) B LS FH A 2 A7 2
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VBAT
Smart High Side Switch VBB
EN ]
Gate Driver
K
__Ker (Riumt + Riwe) lumt = =——
lLm2 = Ruwi Rume Sl Rium ILIM Current (Ves — Vour)
! ) O—e Limiting Inow = ——=—
Circuit VOUT Lo _
R R )i
ILIM2 ILIM1 GND

)\ T Cioap < Ruosp
/% ILim = CLoap X dVpg/dt

A 8-2. SHAEIE R TIRAIBE
ERER IO T | Sy BRI TR I . IR RATR | S B4 B T 50 bt
L B A LSO K A B A e O T AE TP UV S A BRI AR | FTBMMI AT | st
BB AR

g = CJNUM1+MUMﬂ (16)
(RiLim1 X RiLim2)

RIS AR H s R S se e m , JFORWTT , HUARIREI DO Riuwe S5R0KF. 181 8-3 JaR 1%

Vour (V)
v Iy
(=17 i e (e
Ves - Vos| - —— - —— - ___ [ :
I
I I
I I
I I
I I
| | »Time (s)
Current (A) | |
A
l l == Voltage
| | @ Current
IILIM2
I
I
lmt | —————————
INom :
I
T

»Time (s)

7 8-3. HA 7R A3 AR Ak AT KR i

B WRIFRIOT , M BR B AN BARME T 46, S8 )5 AT AR r R 78 fL S HE I P& T Ok o B AIR AR F JAE PR 11 7K
PRV B AR AT R . K 8-4 IR 1IN R
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Vour (V)
v A
Bf————
Veg-Vpsp———————-—-——————— - —— — —— J

@@= \/oltage
@ Current

»Time (s)
Current (A)
A

v ————-—-—-—-—————— - —————— it

oM — — = — = V—

lum - fo——_—

»Time (s)

&l 8-4. K 7 FE AR L IR KR A

8.2.2.2 EMC BE&THRIR

HFARERE P AEBRS M BRAAN , UL FHEREA R ABRASTIAE S, IR T BB 3 b 1) & ) i
PIFE. PEARILRE SR 774 1SO 7637-2:2011 1 1SO 16750-2:2010 #ritk. TPSTHC30-Q1 % 148 = 77 2H 4k
AT MR ATAGE -

% 8-2. 12V R4t 1SO 7637-2:2011(E)(N)E)A)

SR | Tk SR B AN FIARLI VS | g et (] BN SR IR SRR R E S R [A] NG e AR 42
H gy VsV (ta) I 1] B/ME BAfE (2)
1 1] -112 2ms 500 Mk 0.5s — 10 REN
2a 1] 55 50us 500 Mkt 0.2s 5s 2 R
2b v 10 0.2 | 2s 10 Ak 0.5s 5s 0% 0.05 REN
3a v -220 0.1us 1h 90ms 100ms 50 RE N
3b v 150 0.1us 1h 90ms 100ms 50 RN

(1) TEH AR P25 A H T 261 R kAT

(2) AEXFTHHL |, VBB Bkt 2A BRI 54V, DU R SSIHLEERIED 10 K. e VBB BE 2 [FiER: T 2 n F A
B A T HEAT

(3) GND B th—A 1kQ A 5 M BAS21-7F JIBEHI A

(4)  CIRE N DyRRENEUA AR AT |, (HAENNUS AR E B BT .

% 8-3. 12V R4 1SO 16750-2:2010(E) FiER 2 MR B(NRG)4)6)

T Ak 5 P8 5 ) AR L)
gt | PRGN | st | bR RN | ki (o) DREHERERES
B (ta) i iE] =S
&% Vs/V
Mt B 35 40 % 400ms 5 Ak 60s 05%4 REN

(1) FESAR P 2R A B P 46 R 3838647 7R ( DIAG_EN. EN Fil VBB H#HZ NN ) -
(2)  HEBRIRMIRMH | 75 VBB Fl VOUT b ToATAT ik i 25 B 1) S5 At TR o B 4E 04T

(3) GND 5L H—A~ 1k Q FLFH#8 5 4% BAS21-7F FEIRKI K o

(4)  CIRE N SHREAEMBR AR HAT |, BRI G E 3K R IB8AT .

(5)  Ik&E% 36V HhEBmHILE .
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8.3 HLYFAH AN

ZE R IR T N AR e . TR I IRERCR A 12V IR RSt VR R L AE # s 1741 s g e
A

% 8-4. R TAETE

VBB Hi[E{iE R
P RIMET 12V B ERIELT |, BIA BEIA RS . S5 4 ERET 2B | (2
3V % BV SR (I Ron~ FUFURETIRS BE . R PR RS B AN 7 S50 ) TR SRS MG o MY “HS,
HEE” P RANRG | LB FGIE B R S
6V % 18V FRRR 12V IR E I RETEH. Fra SEUR SR |, 3 LB M 54 ER ST I 2R,
P RINET 12V SR HEAT |, B, S84 1E W IBTIZREY | (B S5
18V & 24V (Bl Ron FLURETIDRS B . AFCRR RS FE RIS P 80 ) TR RS MG . AR AT HAUs
M AR, LRI ECIE P 17 e T Y
35V FERBER R . S IE %S4 3F R PR E S TR SR | (E R SR Ak A T o 45 B 17
8.4 fiJ7
8.4.1 /G5 E

KT B IEFOCHT | Ty AUKT 150°C. it EmAEs &, THRFERATRE SR K. HTSSOP H#3: BA R Ik

FH¥t. 281 , PCB fijmdEw £ . RIFH PCB Bl Mt #Eid: | XX e KT S 0 2,

o Rulgehiy Kk PCB LAO7EH , LIRS IR SHE . MEZE IR BB A S iET PCB L&,
M S E LA SR 7 — M1 PCB LA E AT ARSI, T 0] g b 38 o 78 8 rhg AR AR L B L

o TEHEISFHIERIE T IR AT Re 2 Rt FL , PALAL F S AR ) S 8

o S HEERMFI A PR FLE R B ZE FE T, DB IEERI R . WERIE ] AR |, SRR S AR
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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 ©)
@ ©)
TPS1HC30BQPWPRQ1 Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 1HC30Q
TPS1HC30BQPWPRQ1.A Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 1HC30Q

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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 O 0O O 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)
TPS1HC30BQPWPRQ1 [HTSSOP| PWP 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HC30BQPWPRQ1 [HTSSOP| PWP 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 26-Oct-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS1HC30BQPWPRQ1 HTSSOP PWP 14 3000 350.0 350.0 43.0
TPS1HC30BQPWPRQ1 HTSSOP PWP 14 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
PWP 14 PowerPAD TSSOP - 1.2 mm max height

4.4 x 5.0, 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.

4224995/A
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PACKAGE OUTLINE
PWP0014K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

~8%81yp
6.2
PIN 1 INDEX (& ]oa[c]
AREA
§ r 12X
==
=
1 2X
—
1
] 4X (0°-12°)
1
===
L ) 8 T |
14x -39 Y
a 45 0.17
8] 43— [ Joa@[c[a[B]

SEE DETAIL A‘> -
(
T

< I; > kj (0.15) TYP
e T

2X (0.6) — 2X (0.4)
THERMAL
PAD NOTE 5 NOTE 5
T 18
S T
— 1  GAGEPLANE
- — 15 — ;
/] Lﬁ ,JJ 1 0°-8 X’
1 14 DETAIL A
L ) TYPICAL
2.6
1.9
4229706/B 12/2023
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

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

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWP0014K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(34
NOTE 9
(2.6)
14X (1.5) SYMM METAL COVERED
¢ BY SOLDER MASK
+ | | ! / 14 —@12)TYP
14X (0.45) 1 { } ! PN ‘
: i ] )
(RO.05) TYP : |
i ® ; NOTE 9
U — + _— —— -
{ (2.59)
- o+ [ [ ]
12X (0.65) !
= T
©
@o2yTYP | | 1 |
VIA (1.1) TYP SEE DETAILS
SOLDER MASK
DEFINED PAD (5.8)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ /  OPENING

EXPOSED METAL

05 ax ]

ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK DETAILS

0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

4229706/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. 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).
9. Size of metal pad may vary due to creepage requirement.

10. 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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EXAMPLE STENCIL DESIGN

PWP0014K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(2.6)
BASED ON
0.125 THICK
STENCIL

14X (1.5) —ﬁ

14X (o 4) 1

METAL COVERED
/BY SOLDER MASK
wosoe [T ]

e
)

|

T

SYMM ! (2.59)
== N - SR (N N ,+, BASED ON
0.125 THICK
! . ‘ STENCIL

:

|

ﬂ

i

RS VA VN | W Ak

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 12X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.91 X 2.90

0.125 2.60 X 2.59 (SHOWN)
0.15 2.37 X 2.36
0.175 2.20 X 2.19

4229706/B 12/2023

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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