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LATCH 3| it
Vi, LATCH | i\ HL R AR P Te i H N 4% 0.8 \Y;
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6.7 P (5%)

Vg =48V, R =120Q , To=-40°C & 125°C ( B IAESH Ui )

2% TR ROME | A | RKE [ o
tor S ER RS A ( NIEBIRAS ) EN 1 50% £ VOUT 11 20% 30 50 72.5 us
tor W 4 IR Bt ) EN 111 50% £ VOUT 1 80% 55 95 135 us
SRg VOUT b 7HE s Vour 11 20% % 80% 0.2 0.45 0.8 Vips
SRe VOUT TFhg s Vour 1 80% % 20% 0.2 0.55 0.9 Vips
fmax Bk PWM #i% 750 Hz
ton JF 8 B ) EN 111 50% £ VOUT [ 80% 125 200 us
torr S st ] EN f) 50% % VOUT ) 20% 145 230 us

1ms ST A1 FF 5 1 R 25 25 us
ton - torr | FIEAISRWIVLIE 20_0us I 5 95 s
F - fmax
o N 200ps JeTIN 1 7F 3% e Bt |
torr_pw /N VOUT ON Jhkif 55 ) VOUT % VS ff) 20% , F =f. .. 70 160 us
PATHIENN
Neww  |PWM BRE - T SRR 300us S fRbrY 15 15 %
max
N 1ms fikpt , VOUT M VS HIFER 10%
Eon N T el AR %mjg‘foo/ M VS IR 10% 03 04 md
] (]
N N N 1 M, VOUT M VS HJER 10%
Eorr ST 4511 60 P A %mjgfw A VS KR 10% 0.25 0.35 mJ
=] (]
6.8 I P&
| |
| |
| |
| |
| |
VEN“) | |
50% 50%
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Vour : :
| |
| |
| |
| |
L |
| |
| |
| |
| |
| |
| |
| |

<
<

ton

A\ 4

VEN Y T+ F0 R B A 100ns .

torr

A\ 4

& 6-1. FFaeikit iz X
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Voia_en

lout

Isns

tsnsiont |

tsnsionz | tsnsions

Voia_en

lout

Isns
JR— |

t |
SETTLEH
| |

t |
SETTLEL
| |

Voia_en

T,

Isns

t |
SNSTONT
| |

EHIME 5 B _EJHRUR B[]y 100ns. #6115 564 : EN. DIA_EN.

K] 6-2. SNS i} it E X

| |
tsnsTonz tsnsToFF

tsnsioFF1 |
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6.9 HLAVRHE:
45 ; 45 >
425 §;§¥ / 425 8322 /
40 (T 135V 40|~ 6A
o 375|— 24v o 375
g — 275V /’ g //
) 35| — 36V ) 35
e // g //
S 325 / g 325 7
E 30 / E 30 //
S 275 P S 275 e
o 2. o 27
. i
25 7 25 v
225 ,/ 225 ,/
20 20
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature ( °C) Temperature ( °C)
K 6-3. @AM (Roy) SHEES VS HIFHERKKR | loyr = 0.2A B 6-4. SE A (Ron) SIREMABRHERAIKE , VS =24V
: T T T 1] 065
0.99 — — 0sl— 88V /
o =— = 055| — 28V
. 0.97 == — = 00
< 096 [ S os| %V //
= 095 —— = T 045 /
c —— @ .
o 0.94 i = //
8 0.93 — o 04 7/ /
2 092 2 035 /|
g 0.91 — 65V 2 /
2 09 — 85V g 03— /
3 089 135V ® 025 —
0.88 — m Y — | —
0.87 — 275V — | —
0.86 — 36V 0.15 [ —
0.85 0.1
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature ( °C) Temperature ( °C)
& 6-5. kA VS SN FHIEMEA IR (I, vs) SIRES VS BERM | & 6-6. KE VS M\ BIFEIIFHLEIR (Istay, vs) SIRES VS HER
RF ,Ven=5V, Vpiag_en = 0V MIXAR , Ven = 0V, Vpjag_en = 0V
35.4 40
35.1 — 65V 38 —
. — 18V —— T |
— s AN — 24V gi | | =
2™ ~_ —v | | 3=
2 345 = o 30
S a2 =~ £ 28 -
g™ % & 2% T
8 339 N e 24
S 336 N g 22
& 33 2 20
e D S 18 — 65V
333 = — 18V
™~ 16 — 24V
33 14 — 275V
327 N 12 — 36V
: 10
400 A et (o) 0 120140 40 20 0 20 40 60 80 100 120 140
Temperature ( °C)
-7. | IR 3 S R = Q = 1y 3 i
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6.9 MLAURFE (5%)

72 70 —T

68 65 =

64 60 =—=——— ——

60 L

’%T 56 g 55
o 52 o 50
E 48 E
e = 45
c 44 5
? . 40 =
c 40 g —
= 36 — 65V k3% — 65V
- — 5 » —
28 24V
— 275V 25 — 275V
24 — 36V 2 — 36V
20
-40  -20 0 20 40 60 80 100 120 140
-40  -20 0 20 40 60 80 100 120 140 Temperature ( °C)
Temperature ( °C)
s 5 N -10. T I8 58ES [ =48Q
I8 6-9. FRERTE] (ton) SHAES VS MMM , R, = 480 B 6-10. XIS (torr) SHE T VS MEFINXE , Ry =48
0.95 T e e e
0.9 S 1 -
7 08 7 oo
2 08 S
> <
5 0.75 o 08
% 07 3
< o065 = 07
2 06 %
@ 055 o 06
£ 05 S 05
(%2}
& 045 g '
5 o4 — 18V 3 04 — 18V
Q 035 — 4y Q — 24V

0.3 — 975V 0.3 — 275V

0.25 — 36V — 36V

0.2 0.2

40 -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature ( °C) Temperature ( °C)
I 6-11. VOUT L-FH/E#% (SR) SIS VS HERMXR , R, = | B 6-12. VOUT TIREIER (SRr) SHES VS BEMMKRR , R =
48Q 48Q

1480
—~ I0UT
= — 0.2A
5 1440 — 1
Z 1420 — 2A
¢ — 4A
o 1400 — 6A
5 1380 —TA
3 1360
5
@ 1340
k=
© 1320
E -
© 1300 - .

1280 N N A A O

-40  -20 0 20 40 60 80 100 120 140
Temperature ( °C)
&l 6-13. AL (KSNS) LR EMARABFEIRKKFE , VS = 24V
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TSHNERER

EN VBB H]:

DIAG_EN

FLT VOUT[ ]
LATCH

SNS

VEN

Vbiac_en

ILIM

VELT

@
zZ
o

—lono—]_ |

Vg

Vour

& 7-1. ZHE X

14 FER PR
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8 VR4t He
8.1 Mk

TPS1HTC30-Q1 A& —#F Z B &1 AP R E3 e idiE m M eI ¢, B HEME NMOS HjF FET fIHMEE |, 4
ETAEHIE A 60V ( HiRt ) . TPSTHTC30-Q1 7] % #F 64V Mfik KHLE |, i TPSTHTC30C-Q1 o] ¥ ik 70V
IR Zas A 8 s WiThae DL R mks B A R | Beas X gk St B geda bl . SN 51 B 1.5V Ik
P EETRE Vg RFEHEE 1.8V ) MCU. W 9aF2 1) LI BR 1 ThRE BE B Bl K Hb P2 S AN R Gt ml St . 3%
P2 WIS A AN 51 BEISR SCRREC RS T s A 4R ), B R8s 2 (R 2 B MCU Rl el B 742 11

By RS R ARSI 5 I R ITHR S SEBL . RERRRE oL |, 151N Hi% GND. 75 24— M
b R A D T ol ) 5 Y PR P ST o G 2 P SRS DN T ST B B 0 ) ST M U RO A BE HE TR 2 W, e — 2D
et B TRt 1/Kgns MBI , 55T SNS 5l LM RS . Kong 75BN AN FL I L Vi B N 2 — A
fESEfE. SNS 5| AR LLE I 3R] Vensrn A HL SRR il | 128 5 512 Wi fe s IS bl , DUE R 4¢H) ADC
B RIR RN HEZAEN . IR, BUCRRAE SNS 51 AT AR5 a8 — B sl L BH 73 T 25 -

A1 e i FEE P BIR 1) T BE 0 VE ARG N P 8¢ B PR IAT PR B o AP0 50 veiA T2 R U IR A1) D e 5 ) ) R B 2 A R A A
MRV AR, BORR & 7 ARG R EEE . BEAh |, ANESTRIRG L PRI PR A Zh BE A T L I > PCB A £k LR ik
ANERE RS ROT AT — NIRRT R RGURA . BEAS AR vy DASE LA F R R PR A o m &1 0 5 48 ri 3 PR
i (B R AR AE

B A VR VR S B AL AT AR S A 4k R A L IR L R, N AR HR B RE BRI OC IR i . A LR OC T ) 013
8], HJR (Egar) M3 (ELoap) MIREEHIHFEAE M B IIT XA T o SEAE T EEORM M A IC 415 L,
TPS1HTC30-Q1 &1 7] LASEILH I BESABHIAE /) , M IMIAE R 2 B 00 S JC 7 8 I A1 B S0 L

TPS1HTC30-Q1 #3/F 7] FIE & A B 1 2% . FEIE G A s v 0038 (B FCFCEUT . LED. 4kHa 2% . rERZIR AN
IR ) I R TT O%

F<1=y
8.2 ThREJTHER]
Smart High Side Switch Off-State
Vs N Open Load
i) T T T Detection
0—|
Internal VS Ov/uv VDS
LDO Clamp Detection Clamp
Gate Driver | }
Reverse FET
>} EN >
Turnon
VOouU
Current Limit A E] >
= ILIM » W Power FET
Thermal
Shutdown
Fault
Indication
Current
Sense
Rium & Rsns Open Load
p| Detection
N
8.3 RrikUiAA
)
8.3.1 51 I

WEBSEIL T ks B A D RE , JERREE— DAt | BIVRT SCHL S M A BE HE R R 2 . HR B TR Bt 1/Kens
RIS SNS 51 JIA GND Z IRl 4RI &5 , 45T SNS 51l LAk .

Ksns it LI SR I L2 b . BVURFE P 51T Kons FOREIEAERASCE IS 1 i AT B LI . AR A PRAEAE
PRI AR N ERIHE | DRI R 2B O AN T EE L BEAT JE A HE
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SNS 51 I i g K H H R B AL 2 Vanspr , BRRER R S . O TR ZFEA S T RE 0T LURZ L Tl
Cf 2k DIAG_EN 5l IR B S SNS 511 i K s R f HAHOCEL . S DIAG_EN /T Vi #1 3.3V 2],
] SNS 5| i K 2 3.3V. {H2 , Witk DIAG_EN ERIHIES T 3.3V, N#kE SNS HE Vonsey 2R
PRZHE ((mik 5V ) . BT DIAG_EN A2 Wit GPIO Hi & i 230 [F] — fft 42 il 4% 9 I e K T 4232
ADC HiJf , RBtdiAT 7 ERER . Rk, o] LG #EAS I A FHAE Rens , BAUR AT REHLY K F 40 B m M & 1) FRR TG Bl . o
IR B 7 SR 18 Rens (o AT R G075 200 2 1 /AR ILoap,min » B/ Rens 152 ADC fi/)NAT %
ZHUE Vape,min Rl ATHE3Z 1) K Rons 1H L AR Vons HUEMST Vonsen B , PAME FR G0 AT DA€ b . it
SNS 5 I KA B R |LoaD.max * Rsns 5 Vensen Z I Z BN R EHRE Vire REHREHRSHE |, H
IREE | DME R A A S s L. BRI, BeK Rons (AU A2 Venspn 5 ViR 22, AR HE L L
Ksns » 285 B DL F G000 25000 & 1) e K A B | oap,maxe TEH A P AZCREH LA A,
VADC, min X KsNs + ILOAD, min < Rsns < (VsnsrH — VHR) X Ksns + ILOAD, max (1)
Current Sense

Voltage A
ADC Full Scale Range, Vapo max f—m — — — — — — —

Max Measurable Ccurrent} - - - . . |} ___

Max Nominal Current}mr — — — — — -

|
Normal 1 |
|
|

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

/

>
Sense Current

& 8-1. raJRA I 51 I L B B PR R

ARG EE R KB lLoppmax L AUR T G IR B BE , FOLE BRI BB 2 )5, Vens HEZN
Vsnsrro BEAE , B A IR AT Ik g oK LIV AR (PR IRDRS S0 b Hh A PR R A 2 D i T ELIAURS U RS A28 o 1 5 K AE

fE.
loutK
DIAG_EN Voltage Vsnsen
Scaling

& 8-2. FRIAUAII AN EE AL R 5 T AE I
T2 R Rk B MCU BRI AT, IR/ SNS 51 EAR I FFa0 — e RS it i v AR
8.3.2 Wi BRI

FRAE L P PR B A1) P S B S v T SR T E R L S IR R P YR . BEAh R T FRL R B A 3 T DL e ek
/b PCB EZG . RS T AR — D UPRP F ERATE RGURA

VBAT

CURRENT
P
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HIR SR 424 7 ORGP D RE | I By 1k SRR BN D% FET I B 7y . HL IRt BR ks eV ORFFAE B , % SNS
S L3 % Vensrr » JFH FAULT 51 IEAH BCMERN SRS « R I SUES: | AT BRSO BN R iE B
WY B8 = A R R (AR — A PR B ) B D R S AR U ORI ik I RI D 2.5 s

o AN YRR IR PR S —ANMBEES Ryw TR EEEERR G . MR B 1w ( BIEBR
BIME ) N, FRSIEIA N Vog HEMMNHBEAT T, AISEEL Vps R . WE MG , B &
TEAE . AN AT AR H R BR d R A TR S v B R BR E R RE 7. EUCK Ry W BN 10k Q F| 50k Q , DL
SEIL T 6.5 R E R Koy A%

AL, AT L@ B ILIM 5B ) R B R S A B AR . X 0] DAE S R

o NERHFRSG] 0 2 Iy R R R | A3 FE R BRI LR YR E O 16A. ERR AR T RS |, 15
ILm 5 EREERE R84 GND.

o NERELRFRS 0 2 Im SIBOTFRE R, S8R E R PR HIAE A FSE E O 8A. Z KA T EMIE B AR A T is AT
FRRRISATA , (HRBEAIC , QR AE SR B Ry TR, W HIRAS 2 BRI ORBIUE [, FF23 0k FL I it &
AR AT o

WHER , AR N 2 (X2 FEERT GND FIHEEIR GND 2[R A PR ), I ILIM 5] 205 #4844

GND i % i 7R 2 1HE Riume

KcL
ILIM

N T A b S IR B R AR L (24 Vs AEI A S S T B SRSR R AR B AT BRI ), R RO e R AT R
BNV FLIA PR 1 A PR 2 R O A . A IR R i B RE T, AR LS B RE AR R TE AI R . A S HIR
REUSFHENEZER | iESH 78.3.5.1,

8.3.2.1 BARHE

8-3 Bn T MMM A MR E Box , LA R ZSEN BT AR, EER , IrE 5% a8as —1
S5HARIFBRI L “AE” |, AR B, EH3kr L bTum%f%ﬁ%ﬁEﬂﬁﬂﬁﬁa

()

RiLim =

VBAT
Smart High Side Switch VBB
EN ]
Gate Driver
Kat
iy = ——
! Ruw | iLm Qurr_ent _ (Ves—Vour)
Limiting Inom = .
Circuit VOUT Hone _
RILIM GND

l Curoap Reono

lum = Croap X dVps/

A 8-3. FLA TS HLHL %

BB AN Z TPSTHTC30-Q1 28 /F 1] LA Z A AR B HLIR Inome X 1T LARERFAHLSE R , J7 v AR BEAS 2
SREL R g ya » B TPSTHTC30-Q1 1 Ron 5 5L INOM A3 , Fn EIAERE |, WS AT ASCHE | W]
DIFEZ SRR N7, BRI IR E] , 1S 9.2,

LRI FH 55 AN R OCTE R IR E T R AT LLE e 7, AN S S A E RO T . KRN, RS E T
FUBIIA) A R ORI, U5 R AR O DR 1 S B L PEL PR SR & /. TPSTHTC30-Q1 SR I 1) T 46 %) A AR 8% T o 3
B, AR EA &K A EREST , TPSTHTC30-Q1 KARKW I B2l 552 1 5 SR, X T REZHBH
RGBT N PR TPSTHTC30-Q1 7EXS HL A 4% 78 HUIN A 2 R A ko

i3 TPSTHTC30-Q1 [y AL RS PE | 5 H Al i FURBR HT ORAHLE |, REME DUSEARAIRI Ly A s 78 . 3X
AR ROV TR FRLIAL R R FEL A 2 7 B T I TR 4 RE e 2 e H o
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AR M REAT R TR EZER |, WS W syt e PRI 5186 Rt AR F
ML A ST R IME 2., DLRAG SR T 52 15 BE R g vl 7 45 70 L 25 45 0 vl IR R RO TV

8.3.3 KL EHIFBTE

2 R R B, T R S R R R U . i SR R IR R R 1R A o R AT AR A, W ah R
FET Wheti%f. A TIEXFMEL T RS D% FET , {8 H A EIRIEEHAL (B Vos camp ) ACEH I 3545 IR AT R 2
V) F) L o

Vps, clamp = VBAT — VouT (3)

FE AT E) (Toecay) » Ph3 FET Sl DT URBERAEAL. MU (Egar) M TR (ELoap) IIRERARIHAELE il
T RA G b, BN Epgpe SR FLPHS FURRER I | U 20 0 3 e 2 £ i B AR AR

Ensp = Epat + ELoap = Ear + EL — Er (4)

MR IR ORI S BEORTE | Epsp 55 T FRURAZ IR KA 0 M -

T
Ensp = Jo " Vs, clamp X lour(t)dt (5)
RxI +|v
_L ouT(MAX) * [Vourl
Tpecay = g XIn Vourl (6)
Vgat X [Vour] R x IoyT(MAX) *+ [Vour|
Ensp =L x ———5—— x| Rx loyr(max) - [Vour/ln |(VOU'1)“| (7)

2 R OAMERET O I, Eygp P RAT BRI R

VBAT X [Vour!

1 2
Egsp = 7 X L X IgyT(Max) 2 (8)

DRAIN Vs

l% :

SOURCE =

[ oD |
& 8-4. IXF) RS ER
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A
| |
INPUT ;
|
|
|
|
|
| g
VinEaT) | }
VOUT T >
VDS, clamp
IOUT Enso
- > -
toecay

&l 8-5. B S B KT &
WIRTPTA , SRHTR , A RE R AN TR BE B SR RO A JEUT R EARRL , X2 FEAVEIBOR . X TR m O A IR TT
K, WKL AT FFEHUN LR T S F IO EA AR PRGN A B AR DR A F
8.3.4 AL E R

R AT R EARCRRN LRGSR T DAAE T G A it i A S . AR AE VS A VOUT (el & s AR, DARR 1
FET W3 ) LR F 0 S 3R (2R ) BEAT VG . TEINAE OUT 5111 i 7 F e SR B FELURK 23 FELAL K T L . 151 8-6
J&oR T A ExT 400mH S BGHEAT IR B L .

& 8-6. TPSTHTC30 HiKJK H (400mH)

FI S ) B K S A B B F R RE ) RE R A BR 28, DRI (A B A AT R R B B PR B B3R AE 125°C X T
— YR R R I B AR SZ 10 B K R B AN S R A ] 8-7 B . 0T RAT >4Hz Ak 100 AN HUEES
Jikih, AZ AT AT LUK AZAER Y 40% . G0 SR NI S B0 H A 1F IR A0 SR T 2 SR DR SR 1R AR K
FEAREAE AR AR TP RE
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1100 \
\

1000
900
800
700 \\

600

500

400

300

200 S

100

0

Single Pulse Inductive Discharge Energy (mJ)

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Current (A)

& 8-7. TPST1HTC30 7£ 125°C TR AR AeERE S

8.3.5 £ AR ATLHT

4 DIAG_EN Ja I, BRI TG Z0 R4S . 24 DIAG_EN A HLSERE | 25 F Bk il . SNS % H 4k T 5 B4t
P
% 8-1. DIAG_EN ®3#%

DIAG_EN EN 2 SNS FAULT G AL
\ BT ‘ ‘ ‘
A L WERMEE | HSHEER ESREER
T
FAULT 5| a3 # s 25 #F , SNS fir % B o s bt . MY
S Witk | M‘?[}iﬂ I S A W E S R
K HL ERA REIEW 81T o
fiRrF RS BWIE AR, R DIREIER .
x 8-2. iER
FAULT ( #
SNS ( DIAG_EN & B
& EN VOUT | 438 bhir ; N TH R
=P )
FH. )
L L H 0 R
EH
H H H ILoad/KsNs 1EH
Vs - P UV
e 7oy fl‘: S hray , Eﬁm
R H lum*Rioa |L Vensrh Jﬁ%nnﬁéhjﬁﬁmlﬁﬁﬁ
Kl
D
ﬁ}i‘ @J\éﬁ: Vs > Vs OVPR Eﬂ“%[ﬂ ?‘F
( Rjﬁﬁﬂ? H H—L L VSNSFH v <v Ej'i%)'ﬂ: . T
TPS1HTC30 ) § < Vs,0VPRF HITIR
M Thys 73309 2 B
STG. it #KIHT ks s o | s RS
éﬁxﬂ,*}\;l{% H H g L L VSNSFH ?%ﬂ‘ﬁ “ﬂ'k T tRETRY HTJ—IETJE
o B 13 i
EEAT A, FP AT RAHI R 5 A
H H H I oad/Ksns KEIN O |~
Load TSNS T
T A _ER AT A, iR V.
e R Vs - \
L H L \% Sy 63 R A i S
SNSFH Vour < VoL , I HHEHE 22 A5 Y 2 P ok
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*® 8-2. MR (%)

FAULT (&
SNS ( DIAG EN
Py EN | voUT | shapbqusm |oN (DIAGEND e W
BT )
"

JBIEW 5 DR SRR R i
SR X X X X ONBZH B A FELI A2 A e Y

2% 1) BR 1)

8.3.5.1 AT ERARY

TPS1HTC30-Q1 F2fthm AT #% IR e, DA R 48 02 3 B AR SH TR N BELLE BRIATIALSN |, AT VA B A ™ B Rt
BB AR . e ILIM 5] BIERES I , iz a8 M ARRERS 72 126°C MR Mteik 60V (IR, AT B 1E e A J i =
.

8-8 JE/x I TPSTHTC30-Q1 7E K LA H w4k T SRS I C e th R 8047 8. Tl FET %64
JE R, B A AR e I ] S Rk, A T ORI sz BIRR G, S E ST loyor B IS BB BE AR B
5 B RO B AL B I, A LRI OGP — N B TR, SRS PR BRSO T R A T v 2 e
EHR (IoL_enes) PR RHIREIALE] 1oL P VG |, Aok it OR P L AEAS I s R 1), BLBIABIHR
Wil T A 104 22 4 ok i

Current (A)

lover|-—=—==——pf—-———————"————————————————————————

leL_enps

leL

Thermal Shutdown treTRY
Inomt >

A

-

»Time (s)

&l 8-8. SEREEBRITA
AT NIRRT AU R AERUNEAL S BB & T Il BER TPS1HTC30-Q1 178, B2/ TS g
) loL neke AU, FRIRBRHIH TR RS, RIREE oL H.

Current (A)
A

leL_enps

ICLiLINF’K

ey

INOM

‘Thermal Shutdownk tReTRY

»

A
Qr

» Time (s)
&l 8-9. IHATH

AT IREENL T, WA & 24, ATLAEE AT . X B ASERT HPAR 2 5 ok 3804 KUK 51 75 i 7l 5
P 7] /8
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8.3.5.2 I S sl

A AR, JE B SNS 5] E K IR ks |, I i A R .

FERWPRE T, WRERE 770, W SR % OV. ETTRETURIIEOLT |, i th i g iR Vs - Vour
< Voioffe FLT 5IBHIZE AR LLA) MCU #8785 #f , SNS 518 B3 % Vanspre BT P EE I8 4R 3 il B 42 5o AT IR
FE TR SRR i H i AR 2 AR R IR Loy offe SXFE , T SEIL T — AP b r PR ARV s FER . b B By
UM T BB, BUBE A IR RS AT R U P AR R Oy T AR HLELE L TI SEEL T — A~ 5 1 DIAG_EN
SR I ) R R B AR R 6 . Ay HL AR AU BEAECA Ry, = 150k Q .

_Vs_
SNS=0
SNS -

VSNSFH : L DIAG_EN
OFF-STATE |
OPEN LOAD

VOL,OFF
FAULT : FAULT § RoL_off
‘ +
EN ouT
! ) |
GND

il

B 8-10. JFF 2% 47 ZRAS I AL B

8.3.5.3 R ITA
PORYAT MR N =T Re R AE R HE. K 8-11 R T A5,

1. FENTRGENT ¢ 0 IR DU G 3. DIAG_EN 51 A& B F |, BRI AT LAZE SNS #1 FLT sz
({H/2 , DIAG_EN 4b-T & B 3 E A2 Frf (R4 ShEe 1E % TAEM LB ) o W i T 2 mis v B,
FLT A5 A HF |, [AIR SNS 48N Vansrre BEE X — K& HFALL , FET 45 AR RT3 i) 28 5 s 7+
o MR FETIREF SN Tre, =BT EHIREEE AT =Trer - Teon > Trel B, #3445<Wr. SNS #1 FLT
R BRI | TSR tretry T SSEI . 2 treTry TSRS RIAKS | BT LATCH 51 BAK T
i EN 3R R B F , R a2k B 3% 1w PRI

2. NN - R AR IR B AL TR HRAS |, DIAG_EN NE P, i LATCH AT, 4R,
TEXFEBL T | SHRT @ IFBRIAX ZHIRIE Tags , MG KW BHE Ty <Tags — Thys H tretry 1HES 25
W, B ERE.

3. WA Bz LE R . DIAG_EN 34 T s HF | DAME A LLZE SNS AT FLT iz,
BRI 2 A v B, FLT 289K | [FIIT SNS 289 Vonspre W24 dy T P i e b (AR X
PO a0t el ) MIZEYI#e LATCH 31 jA1ak EN 311 /T, $8EAN 4 8 FHiEiE .
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1] 2]
DIAG_EN |
-
LATCH
—I >
EN [ [
|
Tmes bt 0 L. TaBs
Thvs
Junction
Temperature
Trer trerry trerry trerry \ RETRY tretry
|
Output w I 1
Current
>
VNS Vsnsen -
>
FLT | ] —
|

& 8-11. BfTAH
8.3.5.4 T EfR¥ (OVP)
TPS1HTC30-Q1 wl i s Lk Vs , PART ik s s R o s i IS AMT . SRR A 28T Vs over B,
WAz KW, IR RICT Vs over I, #3FF@. TPSTHTC30-Q1 &k | — AN hudRlgfkb g | DLk
GBS ( MR EIRG SIE ) 51K OVP S8 ST EIS6H] . TPSTHTC30C-Q1 A& OVP {4471
Ae , 16 VS FAAAER W R I AN 2 K Pz g
8.3.5.5 UVLO {54
s IS IR E Ve, AR 1 R A R R B IR AMT N MEIEEERZE Vyvior B, Wi B 3hx%

Wro IR ETHE Vyyior I, s . 0GRSk UVLO BRIME , ##1F 2 < IR Uk = 2 HiR
BRAPIRAS -
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8.3.5.6 AR MEARY
TEA 1 5 Vg BN . MVEA S |, SRR 2 B R A SR, BT AR A e
AEAT BT BN o

MCcu

] 8-12. SR Fl FELbT — AR 8 B Il R4

Ttk 2 (BHUARY ) @ IR, U SRR R OB R SURMLIU . SR R Bt
B, SBIET FET [RFER 6 i A L A K T2t BRI PTLARE ] Rongre) (1 R o ja AUHEK
BB PRI T, FET SABUF A DARRISIIFRERC. SEBR A AEIBIE I EN BUHGAN I HL RO 5 S 0 10
ST, Kib B GND RILEHR GND 2[R FTHMER A | IRR/E GND IEE | WAL TR
i A8 I 1247

¢ KSR T4 A LB B B B GND.

Vear )2
To= Rower (TR0 ) ¥ Rou

fffff EN Smart High Side Switch

Reverse
FET
Turn On

—

MCU

+ Battery |

B 8-13. JE it B Hh I 45 S & [l fR 37

o B - ERHARA AR IRER | RIS, TR MBI SRIE | X RES IR HSS B TR .
Uk, TI AR AE IR AN HUR AR AR R F B 28 S R T IE . USRS 1 > 100mA I ZARE IFIER) 1k Q HIPH S .
WRAE A Z AT, WAT CALE 23 0F 1) L S A BB A A . (EIXRPIB LT |, 7Ef 2 122 b v BEL 38 e 1t — A%
BN, TEEEZADEMITRHAE lonpo

o BOMVEPH ;b AEL 1ISO kit oy O, rE R AR, R IR PR AR LT

(=V¢e)
(-1gND) &

Rgnp 2

Hrp
- = Vee ORI HRMELE (7RG 1SO 7637 ikl 1 fl 3a YK ) -
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-~ lgnp AT G| BHIAT LA SZ (9 B K I M B , TR 6.1 HRERE].
o B TRE  FE A WERBLIE R EIE | XS R RES (= 600mV). BE4h , X ISO 7637 ki

181 3a MR, SR A LR L0 = 300V, IXAE CE A A mE .
8.3.5.7 MCU /O {54
EFZIENT , W6 1SO kbl H B 3 S B0 b33 2% | 2344 GND 51 E 8 B A7 il BE2 45338 MCU 1/0 5| i
[ T RERiNIERE R 5] IR P AF s ] IR, 75 E4E MCU Ml HSS 2 ()3 322 B i FLFH.

A, T B BT Ik GND E4% |, TI &1 RPROT HiLFEZe(KIFHAE Y 5k Q »

I 1
o, 1 Skay [ En  Smart High Side Switch ,J_'
LAAA—
| ! 5V LT
! | VBB
| |
— | J— —
: FLT Reverse J E
| |
MCU | —» | | FET g
LATCH Turn On =
T t C ©
| | VOUT om
: ! DIAG_EN L +
—> |
I ; ; SNS Load
ILIM GND
J 0
by
[ Rano Deno I
< -«

& 8-14. MCU IO 547

8.3.6 2T IERETIEE

LW diAE 5] I DIAG_EN il id 78 22 /4> 88 E 1) 35 A [R] AR I B PELAT ADC ZRBRBE 1/0 3 11 | S HL 0K I B B0 R 2
PRALMIE ) 232 W N 22 BR T .

AN, S S IAE] | 12 Wi AR F T RE AT PR AR N4 P R B IR RE . B R I = TR AN IEH . #
U SRR 2 Wr Dh RE AR HLAR S G SR R 40 b 75 B IR ZG T RE , WA HLE IR/ T 500nA |, DIAG_EN 4T
Fo MR RGP FEERWORSEH , WAL KZ8 1mA |, DIAG_EN 4t & P

8.4 B IhEEAE

8.4.1 T1EfE

A =R AR O IE R AN, R R 2 Wi Sh e AU . G R R G0 b 75 SRR ST RE |, IAFHL
B /N T 500nA , EN 1 DIAG_EN AT RHE . WR ARG FELWIRS S, WA FEH BT KA N

1.2mA , H DIAG_EN T @i ¥, EER , EHARPUEER , FEIN A FEREFH t> tstey. tstry AFFHUER
PUroQUE kst (8], FH 38 e R A 2 54 PWM FF56. 1] 8-15 R TARESHIE TAEA T FPIRSE .
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DIAG_EN
high to Low
and t > tstey

Diagnostic Mode
(EN low, DIAG_EN high)

DIAG_EN
low to high

www.ti.com.cn

Standby Mode
(EN Low, DIAG_EN Low

)

DIAG_EN low and
EN high to low and
t>tstey

EN low to high

IN high to low and
DIAG_EN high

Normal Mode

(EN high)

EN low to high

Kl 8-15. TAEEZIRESHL
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9 N AL
#E
kiT<TLFHJﬂ’\[PEﬁ1uLyﬁdﬁﬁfF T oA | TIARERREREA e . T R P st o2 &
W, DRSS UEFI L B SE I LA A R G DI RE -
9.1 MAfE R

T PR 0 T T A 418 S

9.2 HLAIN; A

K 9-1 Jon 1 — T R U B A B L S B 7R 1

TR Hh Sz A A

VBB

Smart High Side Switch

— Battery  +|
Vs i
+
LDO

(DC/DC)

-

9.2.1 #itER

VIGBT Clamp Charge Pump VDS Clamp

‘ PamerFer — T 7 3

Gate Driver / Reverse FET

LATCH

Turn-on

|

I ‘ <A !

| |

| | vouTt
|

LM

DIAG_EN

FAULT

Cvour
Current Limit
o )
and Protection
Thermal Shutdown
|

avol

Vollage
Scalmg

l
—
y

SNS

Sensing

GND

|

|

|

|

| |
| Current Sense |
| |
Fault Indication :

|

B 9-1. JLAU N i L%

Jofi BB Fi&
TVS SMBJB0CA ( T3 ) JERR HLIM A A [ H I S (1SO7637-2)
CVs 220nF ( A3k ) HIFH EMI P8R
CIC 100nF NI AN LA R, DAGERR EMI
CBULK 10UF ( ik ) f%% LDO (e ; E2 , 8 T IERR s I L RS . E s
K.
RPROT 10kQ Ttz i ZEFNERAE 1/O B LR o PHLAS
RILIM 10kQ - 50kQ 5 HLAT PR o 1
RSNS 1kQ ARG H IR S R e
CFILTER 100nF jCiN;iziiLEi;;ROT e R MBS B, LAIERREEA
CVouT 22nF S EMITHERE |, I IEHUERES
RGND 1kQ R g S LB S BB AT ) GND HL 3%
DGND BAS21J —#R % FEIEFIZAT I R4 GND 3 R Gi
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9.2.2 IEH R W FE

LR SNS 5| E B K HUR AR FFAE RGEATHS2 (TE A, T DU A sG55 Ronso S vy 1 R RS B0 S
o mUFE ISy 1% B A H B AS

(VsnsrH — VHR) X KsNs + IL,0AD, max < VADC, min X KsNs = ILOAD, min (10)
* 9-1. AN
ZH 18
VbiaG_EN 5V
ILoAD,max 5A
ILoAD,min 20mA
VADGmin 5mV
Vir v

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

5mV X 1300 + 20mA < = 1kQ < (5V — 1V) x 1300 + 5A (1)
FEF ARSI P of, AT RASE IR T BR AT A , X 8E0 RSNS. [FIFE , S R0 4 e (0 FRL A SE IR i, TN mT DA A1
RSNS.
i i K SNS K BE DIAG_EN LMY , o AEEREE] ADC 7 SNS 51 I EAE A 5o — 5 .
TR R A PR BRI ¥ B BA , A LR A HE Rigme

KeL _ 100

RiLim = oM

PLUR IR 22 & 52 46 HL AT PR 1)

o R - B EE A TR

* = VDS, il 48V

o EERARTEHER (B, KEEL)

BHREEANIULE | 1S 0 S FI e (R R57

Tl #1 Rprot = 10k Q , DABALRER BN 751 ( EN. DIAG_EN. LATCH ) .

TI BT R 244 1k Q FEFHERFIZ)ZET 300V I A LR , BAK I > 100mA 1 A%

9.2.2.1 FAHE IR R

AT DLIE I 3 502 BT PR 1) 51 A 1) 2 A e o 40 L L S 2 265 5 28 L A B 1) R o IR b B0 AR RV R G AE e B
AT BEAFLE 0 3 VRV LA DA R IE 5 38 AT A 18 A A R B B e PR o 38 A AHG ETE ILIM 5] 0L 80 E A TR B Y H
PE2& | FEAd Ik B B AR Horp— AN e pH 28 . (& 9-2 J@on T E . B0 |, ol DA B B 28 sk i pa i 1
ILIM 5] ERIBHPT. BERAE ILIM 51 E 5 B KT K% 100pF |, DA i T R Bk ke e . iz tE ks A 1
A i LN FH A 2 M T 3K
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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 Koo _
R R )i
ILIM2 ILIM1 GND

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

F 9-2. SHAEIE R TIRAIRE
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
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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 ©)
@ ©)
TPS1IHTC30AQPWPRQ1 Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPSHT30
TPS1HTC30AQPWPRQ1.A Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPSHT30
TPS1IHTC30CQPWPRQ1 Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 HTC30C

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_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
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS1HTC30AQPWPRQ1[HTSSOP| PWP 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HTC30CQPWPRQ1[HTSSOP| PWP 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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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)
TPS1IHTC30AQPWPRQ1 HTSSOP PWP 14 3000 353.0 353.0 32.0
TPS1IHTC30CQPWPRQL1 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
PWP0014J = PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

6.6
oo TYP
" 12x
1 =t -
=== -
5.1 — 2X
4.9 —
NOTE 3
1
]
7 =cx—x
© L
0.30
14X 0 19
[ [01@[c|a[s]
e .
( [ A
/e RS}
p— L
L
— N SEE DETAIL A (0.15) TYP
4X (0.05)
4,)\1(5%255) j r ( NOTE 5
.
[ — ‘ ‘ L —
[— P 1 —THERMAL
E PAD
—
oodll — 15 —
2.68 e
— 1
| 1
1 4 075 I
R B DETAIL A
2.94 TYPICAL
2.28
4228474/A 03/2022
NOTES: PowerPAD is a trademark of Texas Instruments.

[EN

. 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 and may not be present.

[S11 =N w N
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EXAMPLE BOARD LAYOUT
PWP0014J PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

SOLDER MASK
DEFINED PAD

SEE DETAILS

14X (1.5)
G
) | ‘ |
14><(o.45)T @ @J
C 1|

. 1

12X (0.65) ‘
- 8
f 7
@o2)Tvp \ (R0.05) TYP
VIA |
METAL COVERE .~ (59 —4
BY SOLDER MASK
LAND PATTERN EXAMPLE
SCALE:10X
METAL UNDER
SOLDER MASK: SOLDER MASK
OPENING \ METAL SOLDER MASK\ fOPENING

77777777 an

|
| |

JL 0.05 MAX 41% 0.05 MIN
ALL AROUND ALL AROUND
SOLDER MASK
NON SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
PADS 1-14

4228474/A 03/2022

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 SLMA002 (www.ti.com/lit/slma002) and SLMA004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.
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PWP0014J

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

12X (0.65)

—-

14X (1.5) T——‘
IS

o

(2.94)
BASED ON
0.125 THICK
STENCIL

(3.34)
BASED ON
0.125 THICK
STENCIL

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.29 X 3.73
0.125 2.94 X 3.34 (SHOWN)
0.15 2.69 X 3.05
0.175 2.49 X 2.82

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4228474/A 03/2022

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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