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6.5 B AR (42)
Vgg =8V £ 18V, T, = -40°C % 150°C ( RIEBE I )
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A EEL AL 3] B S TR P e e e T VseLt = Vsgrz = 0V £ 5V 60| ps
RSNS =1k Q y R|_ =2.6Q
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2.45 0 e
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Vgg = 13.5V £ 0V Rour = k@ Vpiag_en = 0V Vout =0V Ven = 0V Vpiag_en = 0V
VEN =5V
B 6-4. LS (Isp) SRFERIKIR AR
& 6-3. TREREYE (Vuvior) SEBEEKIRAR
0.8 5
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S 04 E
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. . . Rsns = 1kQ  VegL1 = Vg2 = 0V
Bl 6-5. % MR BRI (louT(standby)) FIRE IR R
Kl 6-6. BAHR (Ig) SERERMRXR
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6.8 HLAVERE: (42)
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— 135V _—
— 18V / 16 -~
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\E, 12 g, -
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« £ 8 = — -40°C
10 g e
60°
— — 85°C
sb—" 4 — 105°C
— 125°C
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6 0
-40 -15 10 35 60 85 110 135 150 0 4 8 12 16 20 24 28
Temperature (°C) Ves (V)
IOUT =200mA VEN =5V VDIAGfEN =0V IOUT =200mA VEN =5V VDIAGiEN =0V
Rsns = 1k @ Rgns = 1k Q@ Vpg = 13.5V
6-7. SiBAE (Ron) SHEFIKIKR i 6-8. SEHM (Row) 5 Ves MR
75 55
54.5
8 54
—
—
Q@ \\ z
g & 535 —
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= ° 53 —T |
E T~ 2
z 69 &
'_O T~ l_o 52.5
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67
51.5
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Temperature (°C) Temperature (°C)
Rout=2.6Q Ven =0V # 5V VbiaG_en = 0V Rour =269 Ven =5V % 0V Vbiag_en = 0V
Rens = 1k Q@ Vgg = 13.5V Rgns = 1k Q Vgg = 13.5V
Bl 6-9. FEIEBAS M (tpr) SEEFIFRHR &l 6-10. SKHTIEIRIH] (tpr) L5 E KKK
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6.8 MLAURHE (4E)
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0.495
2 036 g 049
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o o 0.485
% 0.35 E 0.48
g I 2 0475
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= 0.34 z 047 |—0
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8 0.33 3 0.46
s - =
0.455
0.32 0.45
40 15 10 35 60 8 110 135 150 40 15 10 35 60 8 110 135150
Temperature (°C) Temperature (°C)
Rour =260 Ven =0V Z 5V Vpiac_en = 0V Rour =269 Ven =5V 2 0V Vbiag_En = 0V
Rsns = 1k Q Vgg = 13.5V Rsns = 1k Q Vgg = 13.5V
&l 6-11. Vour ##% -5t (SRp) SEBEFINX TR Hl 6-12. Vour #HE T (SRe) SEEFIKIFR
83 76.5
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81
80 75
2l El
o (0] |_—
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5 77 5
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Rour =260 Ven =0V £ 5V VpiaG_en = OV Rour =260 Ven =5V % 0V Voiae_en = OV
Rsns = 1k Vgg = 13.5V Rsns = 1k @ Vg = 13.5V
B 6-13. SHEH A (ton) ST MIGHER B 6-14. SKITETE) (torr) SHBEMAIXER
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6.8 HLAVERE: (42)
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5V % OV Rens = 1K@ Vgs = 13.5V
Rsns = 1kQ Vgg = 13.5V
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B 6-17. Vgg LRI IRBRHH BRI (Isns) SHREREBRE (loyr) RIKIR
EA

& 6-15. SSERIEMIICEE (tox - torr) SEERMER TIHIRAR
0.2 3
v 8V
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0.14 7 »
Z 012 -
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= o1 ;15
5 0.08 & /
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0.06
0.04 /
05
0.02|—
0 /
0 100 200 300 400 500 600 700 800 900 40 15 10 35 60 8 110 135 150
ILoap (MA) Temperature (°C)
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6.8 HLAVERE: (42)

El 6-21. BRG] LA B IR (VsnscLamp) SEIERIKIER
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2 15| — 1500 < 68 —
g d F v
g ] 2 675 //
6.7 ]
0.5 e /
// 6.65
0 6.6
0 4 8 12 16 20 24 28 -40 -15 10 35 60 85 110 135 150
Vag (V) Temperature (°C)
VseL1 = VsgL2 = 5V Ven = 0V Vpiag EN = 5V VseLt = Vsg2 = 0V Ven =0V Voiag_en = 5V
Rsns = 1k© lout = 0A Rsns = 500 Q Vout &%
 6-19. B RIRRIHIH BRI (Isnsv) 5 Ves FIKIER FE] 6-20. HORREFG Pl Y HLTL (Isnsr) SIRBEIIBI RS
6.4 26
— 8V
— 135V 24
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—~ 22
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% // s 20
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2 6 = z N
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Temperature (°C) Temperature (°C)
VseL1 = VsgL2 = 0V Ven = 5V Vpiag EN = 5V Vpg = 13.5V Vour = 0V VpiaG_en = OV
Rsns = 10k Q lout = 4A HAERA C Ven =5V ViatcH =9V
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6.8 HLAVERE: (42)

2.85 1.54
_ Ve, 1,535 _ Ver,
— 135V 1 — 135V
278 — 18V // 53 — 18V
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2 265 152 — /,/
= // > \\?
8 | S 1515
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2.45 15
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235 1.49
40 15 10 35 60 8 110 135 150 40 15 10 35 60 8 110 135150
Temperature (°C) Temperature (°C)
Ven = OV Vour = OV % 5V lout = 0A Ven = 3.3V % 0V Vout = 0V VbiaG_en = OV
Vpiag_en= 5V VsgL1 = Vg2 = 0V Rour = 1k©
B 6-23. AR AHAMNBE (Vo) SRERBRR & 6-24. V) SRERXER
1.86 325
VgBV VgBV
1.85] — 135V 320 — 135V
— 18V —— — 18V
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> z 305
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Temperature (°C) Temperature (°C)
Ven = 0V % 3.3V Vout =0V VbiaG_en = OV Ven = 0V % 3.3V Vour = 0V VbiaG_en = 0V
Rout = 1kQ A1 3.3V % OV
Rout = 1kQ
Bl 6-25. Viy 5BEERIKRR
&l 6-26. Viuys 5iRE MK A
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Bl 6-27. I, SEERIFIRXR & 6-28. iy SEERIRR
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VseLt = VsgL2 = 0V VseL1 = VseL2 = 0V
E 6-29. S@BH] (ton) El 6-30. BRI H] (topr) FIRRRIEFRRT ] (tsnsionz)
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6.8 MLAURHE (4E)
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[D{DIA_EN - _ ( ; : _— . R o : - Y
/1 ]
@:|0UT. R 4
EiouT
EN gst
HE T N LRI RIS e -
ROUT =260Q RSNS =1k Q VDlA_EN= oV E 5V IOUT =1A i 5A RSNS =1k Q VDIA_EN =5V
VseL1 = VsgLz = 0V VseL1 = VsgrL2 = 0V
’ 6-31. DIA_EN JI#T ) Isns #RaM 7] (tsnsiont) B 6-32. LI+ S BBBR LI Isns BFRIN B (tseTrLen)
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Ven = 0V Vpiag_EN = 5V
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6.8 HLAVERE: (42)
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8 E4Hi A

8.1 Mk

TPS1HA08-Q1 #34& —# & F T 12V ¥R 4 Hjth i) B8 0 2 e s M FEL YR T 26 o 1Z 8 HFER AR T Z R AR 37 A2 I I
.

LW Th A AR SNS Hi R T B B (ST). 5540 SNS % th AT @ (6 5 23 PRIELRE . i I b FR B A B IR
BRIE RIS 5o s B SR A A I P T2 i R 2k

A BA AR URER ] RS 52 DL it S TAR DRI ThfE . A RIRIPIIREMEZ UG R, IES X
A1 A1 2o 5 R0 o 15 6 5

8.1.1 B Fmy & AW

TPS1HA08-Q1 & TI & aREmMIT K R h i) — 3k fF. &l 8-1 Bour 1 TI & BERMIT R R A i 1F 8 5w 44 U
FFE I T T3 I A R R AR R

TPS 1 H A 08 X Q PWPR Q1
I | I I I I I I I I | |
Prefix Auto Qual
No. of Channels Packaging
H 12-V HSS
AEC Temp Grade
T 24-V HSS
Generation
Version
RON (mQ)
& 81. i B4E
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8.2 IR T HEE
VBB AH] T ? *
VBB to GND Internal Power VBB to VOUT
Clamp Supply Clamp

GND—[]—l1
—{ vour

——— |  Gate Driver

I

Current Limit

Power FET

-

EN

LATCH P Energy Limit ,
DIA_EN Thermal
Shutdown
SEL1
Open-load /
SEL2 VBB Short-to-Bat ||
Detection
l«}——{ Voltage Sense
|'_f N———1
. . |g— o — NN
Fault Indication
[— —

SNS _[]_ SNS Mux

=T

|«}——] Current Sense |p—mm—

Temperature
Sense

8.3 etk i B
8.3.1 Ry BI#/

TPS1HA08-Q1 B ARG HIEAT . (EBX SR HLN , 4501 BEUS A2 AR 2 M R G4 | Bl ln fa
RFE. b, HHIERE .

A =MERIhEE , WRBSR , HFEOTRABNEEM

© AR (AR AL BL E)

© REEIRHI

OBl R KSR (AR —Fh |, 230Est & E N FAULT JIRZS. 7E FAULT RS , SNS BIEIAI ST 5] B2 52
RN (AREZHAGER | ESHEERNZHED ) .

AL BLT B SR AR DT ORA R FFRIWTIRGS |, Hillisam s 2 AL

* LATCH 5l AMIRHF
M tRETRY VH;H‘ EA?IJ/EZE
o AR (HAOCHT. RIRIRE] . REEIRI ) KRR
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8.3.1.1 Fcl

TPS1HA08-Q1 7£ FET LAIgs 42 & WA & i AL RS . 24 Typer > Tags I, dvfF SR HSC iR . A
MBS, JFRKEKM . TP ORI BB E Trys I, R IR

8.3.1.2 HLI KR
M lout BRI IR EIBE Io B, 88 e]SLBISCH] ( BRA AL B E ), BURFHEEEIRAS |, 30K lour (R C/D)

BRIIEE IoL KT ( BEVEAMSE | WS AR 5 ) o SRR S AR IEIRE] lour B , B T334 h i
ThRFERUR | 1T B2 il B b e o BR A R

TERLER FAEIIR) , SR PEik BUAAS (B MINLas R RRCAS ) BT AU oL BIMES |, 25K PRI Hh B0 44 i L , DAGRI
WlE. BB oy N, SR HE R A (AT TPSTHA08-Q1 2 B g I LA K G i v 1] (105
M, SER K AT Re el Iy BME . IRIEIE | 2@ IFRERSAE 125°C FAF T, EARFR AR R TE ( Z WA
FEERI TR SE L) WO AR AR AT B R AR

8.3.1.2.1 HRIR#HFrE

TPS1HA08-Q1 LBl 1 FLIL PRI TR DO RE , M TR R A KRB i OR 7 8 o SRAS A 8 e AE = Ul b
P (FRORWT . FLIABR ] Bl e B PR A P AOAE AT — R ), FRURBR IR B IR A 0 WRRAEDME R0, 48
PR R 0 T e P AT B 1) AL

o BHFREN RPN -
o JPIRTERC A SR LA KA AT ATl

8.3.1.2.2 HI# A IR %G (E

TPS1HA08-Q1 FEAL AN FL I BRI BIAE . o BIAE B 7E VBRI A& B (101 65W AT IR AIRIMHIT ) - K
8B RN FERCRBES IR B 5 3 ( Blanhn oot ) 3RS I RGEHARY . BUR I BAEA B T/ i A
( 1l PCB e AHUERERS ) BRI AR . A B ( 20A HLLFRI ) A2 H25 78 i BRARIE B | (RNERE
Fik) AR R A i, AT A AT R E R

8.3.1.2.3 X /FH{& (UVLO)

ZA R I I YR R Vg, B ik B YR U R IR AMT . MEIRH R ZE Vyyior B, %28 355 W .
M YR ETFE Vyylor I, #8445 558 308 .

£ Vgg M OV LUET 1Vims KRR ETHIE , Ven SR ZURFFICRES , B2 Vg T UVLO BIME ( XS
TR ), JF HAS R R R C T SE A ] UVLO %R Lh b ARSI IR | 15 Ven 5IHE
N 2T, TR OR Vg ©7FE UVLO DULE.

8.3.1.2.4 BEH T ESHIIEIH Vs

2 Vour HIIEEE , B AEJR (Veg) FIRERBFASFER . XM FRARE TR I 2R B B8 (1 R T ARG A . N 7
SKHUEAE RGAT N, TIEBURBUE Vour S HIIRIREF Veg > 3V, Xl H B BRI 8 LE K EE R
HRILIRX— Ko

8.3.1.3 BEE IR HI

ESCBL T BE R IRFITIRE , DAORIPIT RS2 RN M0 . %8 FRPEL il FET FrAERU AR . WRIERREE
BRAERME , TP BBhAE M . ESEPR A, e PR AR SO0 S A oS A e S8 W P 2 I A 2 i A

e =R AR RS2 AT NS AW FH AR F]
8.3.1.4 HEBES
TPS1HA08-Q1 B & A MBI S |, 7T AMRI B 2 RGP R B FI 2 )

M Vg Fl GND [FEH A7 3 8 T {0 42 1) 28 G 52 FE R 2R B8 IEBR AR (K 5200 ( 1tn 1SO7637-2 ) « M Vg #l Vour
AIEH AT 32 B T E ¢ PR R B 28 B ) FET PR3m A HRLE o AN ) HE S 38 8 5 70 I B s 45 T (R4 sk .
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WM Vg 2 GND 1 H R AL Vg AL HLF |, WZEAL oV LA Vg Vit #54F 2118 GND ( #5122 ) ©
WM Ve 2l Vour MHEEHBEA I Voiave » MR FET SUYFHERM Ve YA Vour (#4423 ) »

’\/T/i\/ Positive Supply Transient

(e.g. 1ISO7637 pulse 2a/3b)
(1)
VBB,
VDS
Clamp 3)
@ L——{
Controller -
| S| VBB vouT]
| Z‘S | Clamp
Load
v ,J-‘GND

S

P 8-2. HEJR A F R B ) Y B S A2
8.3.1.4.1 HIE T

TPS1HA08-Q1 & #5 I1ISO 16750-2:2010(E) il 77 4k 2 B ik b db 47 7 MR iz 8 SR mik 40V (1 3k R b
WS . 1E R RBE K, PR R IE S TAE. WSRO aE , MRREERORS . R RE2H | NR
FREE AR

8.3.1.4.2 WAL 2

SRR BN, FLRRES W] DUAE T 50 B e Y i e 00 B L . TPSTHAO08-Q1 L& — S U B Ar L, T T~ PR A
FET wsim f) LT o RT3 52 (10 B R Dk AU T @ AR AR vE . /2 SmH B3k T , TPS1HA08-Q1 £ 125°C I A7k
% 95mJ [ R UEMERERIK P, JFAE 10HZ Rk 26 AF N T K52 56md HUEERERL. RN S8 Z A
BRI, VA S A 2 A ORI S AR FE A il A U H I RE R . 1 8-3 Ja 17 TPS1HA08-Q1 XL 5A
HLR BN SmH 5 EEAT I R A AR
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15 15
10 10
5 5

l N

T 5 5 S
5 -0 ST
3 -15 15 9

-20 -20

—_—
o5 | \}’BBBB -25
30 J | — Vour | 30
T EN
-35 -35
0.0008 0.0016 0.0024 0.0032 0.004 0.0048 0.0056
Time (s)

F 8-3. Bt ( 5mH , 5A)

A IR ARE XN R S ER FT HTT BT . fERPEIRIM SR |, R ESFERUE N FET b, XATRE SRS REA
WEDIR S I oW, iR B H T B3 EThEE , Sl a0 E IR 2 G i A B s (BREsE SRR
TR R R T R RS AR MAEEEER. W THREREAEFTBEONA , E2VER T &G —R 5
MFF, KEFF L NI Mm%

BRI BFEE MR ELER |, ESW T (i FH 55 E TR JEPE, 251 TG B 57 #0)
N F

8.3.1.5 HMi % JA)

FERE AT JFRa AsR M (B ENCIRESIT ), DABTIETh34E MOSFET & —#E A BiFEHL. 7572
RLF (GIan R AR ) b, it S I a) o] A AR T DB IR . EEGE TR BT R ZhRE , SEL2 It — 5%
BADIERERIBIT R . ZBRAR T LU AN Fos Mg 4E 1, B WRRAEH] SEL2 51, Tl Rpror 4% FI B
Feh .

FEH R BIAIR] , PRIPDNRE ( BIAFASCT ) ARTHT . 13 55 LB IALE FLith R 1 R ISR AN B 2 DR

ARG A PIR BRI S R IR T 5. TT 5 1 AR R IR AR A B — AN BET SR ( FET ST ) o TR
BEWT A R ER AR 7SR 2 0 AERMIT IS GND 35 i 3 K — N BHI — AR o IR 7 3R] GR 7 T S K42 Ml 28 4 0
(B2 2) , (EARERHIE IR 003 (#8123 ) o 75 2 th T I AR IAE 2 m DT - Z T L

K 8-4 Hh P HOBRAT 1 7E &3 N A FELT -
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——_L__
| i _
BaT L ReFvEe;Sgrbc:?cﬁ;ng | Option 1
A T _A
7 OVL/BB
uC
VDD -
4' (3)
()
— | Controller []
LGPIO GPIQL 17 ves VOUT
B Rlé’/lil/gT T I_Z__ _! Clamp Load
(1) -
S/
13.5V
& 8-4. it S ] HAIA] B BRI B4R
8.3.1.6 HHEEMH - FFHE
&E
B I R 3B 5 SELx 5] B & A 00.
Fi P54 LATCH. DIA_EN 1 EN 5[, XEerf AR T —FaTger N 5.
K 8-5 fWox T AAS Ay B E [IEDET HIR R I W AT . ZEE SR T ERIT N WER , e iR
A, HE LATCH 5| A8 9% s~ F
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A : uC resets :
| the latch |
] |
' 1
LATCH — |
| |
| |
| |
| |
DIA EN — ! | I
| |
: IsnsFH :
Current | | Current
. Sense o . Sense .
SNS — —High-z High-z High-z High-z—
| |
| |
ST —
| |
| |
VOouT —
| |
| |
] ]
| |
EN — | | |
| trRETRY |
< > | |
ICL _______________________ —l' ______ _:' ____________
: |
| |
IOUT b T L
! ! -t
Load reaches limit. Switch is Disabled. Switch follows .EN' Normal
operation.

’ 8-5. M UiLkRf - fRA A. B. E - 8- TH

Kl 8-6 Eor S A AL B E RIEIIT IR B S W4T . FELLZR B, LATCH #4%5] GND ; Bt , JTF A2 ks
6 H. tretry THI 2 G Hi
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A | |
| |
| |
| |
DIA_EN — T T
| |
I IsnsFH I
Current | | Current
) Sense o (- Sense .

SNS — —High-z High-z r-High-z High-z—
| |
| |

ST —
| |
| |
VOUT —
| |
| |
| |
| |
EN — I I
t
la RETRY ol
I T
o0&  F-------------"---"--"—"—""—">"—"—""—""""—-"—-"—-"—"—"—— T - —"—"———————"
|
|
lout I
] |
-t
Load reaches limit. Switch is Disabled. Switch follows EN' Normal
operation.

Kl 8-6. HyifR#| - fR4& A. B. E - LATCH=0
8-7 SR T JRA C. D M EFNRIRAT N, A C. D 1, o781k B Al 5 R i Bl fil & A% M 2 BT AN 2 ¢ 1] .
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A | I uC resets I
| | the latch I
| | |
| |
| | \|
LATCH — I I [
| | |
| | |
| | |
| | |
DIA_EN — T T I —
| | |
I I IsnsFH I
Current | | | Current
) Sense | L L Sense .
SNS — —High-z T H.ghl—L —quh—L High-z—
| | |
| | |
|
|
ST — T
| | |
| | |
|
|
VOouT — I
|
|
I
|
EN I
|
|
TABS
Ty
loL
lout
Load reaches limit. Current is limited. Temp | Switch is disabled. Temp decreases by Switch follows EN. Normal
reaches limit. Thvs operation.

& 8-7. HkRE - XA C. D - BTN

8-8 W I hkA C. D MIEANRIRAT . fEMl R AW BA PR EIRMZHT , JPRAS KM MR,
LATCH i£#2%] GND.
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A | | |
| | |
I | |
| | |
DIA_EN — I T I
| | |
| lsnseu I IsnsFH I
Current | | Current
| |
SNS  —] —high-o—LSense —High-z L High-z Sense High-z—
| | |
| | |
|
|
ST — T
| | |
| | |
|
|
VOouT — I
|
|
I
|
EN I
|
|
TABS
Ty
loL
lout
Load reaches limit. Curr_en_t is limited. Switch is disabled. T, decreases by Switch follows EN. Normal operation.
Temp reaches limit. Thys

& 8-8. HLyitfR# - kA& C. D - LATCH=0

JFRAER M F 45 Bk, SNS Mbsfiin o —HIRFF , HE Voyr THE Vg - 1.8Ve Vour ETHE , SNS #iffs
AR EAL, S RS DI RE R o ST Wb diaas WIAE ST R BT R R SZ R R AL ( EFR5ERF Vour £ ) » IR
AR H Vour ik BT, SNS MFdR~ 8 BRI GrFr . TG R 7 AZTEBAT N, JHEAE 1 E iR i

X i=7N10) O

#1E

K 8-9 X treTry 7E Ty A& B ML B A I S 213

LATCH =0V H. DIA_EN =5V
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A J—,@i\ |SN:EFH
SNS — :
|
« o L I_:_l
|
|
VOUT  — _I—I_l L‘
EN  — J

Taes

lsnsFH IsnsFH

I I L 1

I R I

T

IsnsFH

SNS —

s |

————————————— VBB—1.8V-7|‘{———
VOuUT — |

Tass S e
I Thys

Bl 8-9. E A I i e R

8.3.2 2HrHLH

8.3.2.1 Vour HthiE M AR S8R

8.3.2.1.1 &5 FHFF KNI IEIE F T

MIFRAE TR APIRASES | wld i i A I S B A Vout #2422 22 Fith DL R RE SR s s Ol o FESX RS LT | $13
FYRE L SNS 5] 7 & BAR T i E.

8.3.2.1.2 FEIHFF KA IGIE FRITIH

M RZEHE , # DIA_EN A& T, WEBLLES SN Vour FPIRES . IR AW ( M) sik4
XFHLBALEE | W oyt 2 & T ITBR U ERME (VoL ofr) » IF7E SNS 51l EFeoRibsE. W IMQ Bl s —4
W MOSFET JFoc i B , RIS AUH TR 5 2P % 1 3, EFmAMTeiE. B2, a5 RIETE 72k W i A7 75
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Enabled ' ' ' '

VOUT depends on external conditions

I I I I
Voo @ b Ao b A L

VOUT —

Switch is disabled and DIA_EN goes | The condition is determined by the | The open-load fault is

high. internal comparator. indicated. Device standby

B 8-11. JTFEE 513k
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A SNS it R BN F B BT RIS R S R AR AR IR B . SELx SIH] T T i RS 5 o R R S
Pk ZHURIE LR B . IZ R H A — NN &S, AT AR S P S HORIE LL R LR . FIAEH] ADC BRELES
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* {£ SNS 5|5 ADC % N [ 4 K38 RC JEPAS . BRI 9-1 Firos , SR vhL BEL 2 1 Fi 28 45 ) S 7
. Wik N IURYE RGEEREFE Cong HIAME . AR | IEBCRMET o AR/ | 5 250 N
‘H%o

+ ADC Ffgdz il gt ml FH TU8k . TI £21 ADC KA SNS % i (19 2 NI AR o 0 00K S 5040 4 1 (B R Ay e
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8.3.2.3 ST 5|
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FRTIEE AR X N PR B s U6 0 T 56 S W 2 230 R A PR 1

1224 SELx = 00 I , SNS 2| A4 &gk, i SELx 5l nf , ST 5| B L #52 BB FF o6 Wi iz 48 7 =
J& , TP A (OL)/4 HLYR % (STB) btk VAL SELx = 00 I A H .

% 8-2. SNS L E %

PN ki)

DIA_EN SELA1 SEL2 AR (1) SNS ST
0 X X 0 RS A
0 X X 1 ST BT
1 0 0 0 B3 AL E1ES
1 0 1 0 A FAd A
1 1 0 0 HFIR GRS
1 1 1 0 IR LR A
1 0 0 1 IsNsFH Y
1 0 1 1 At A
1 1 0 1 AR L BT
1 1 1 1 HL Y HL PR i AL T

(1) WOBRI AL DL FORIE
I 5 = i 5 44 R
EF IR
OL/STB

8.3.2.5 HfHMHE

W7 8-12 Wi, AN MITSGEIE AT REAE A Rl — 1> SNS HIFHES . HaRAEIR/D T R G0 ol i B 4 bl
A il 38 B s (1) ADC 3ty 7 ¥ Bl e

Microcontroller

GPIO J—I Hl:l DIA_EN Switch 1 SNS

GPIO [] I_I Hl:l DIA_EN Switch 2 SNS

GPIO [] [ ] HI] DIA EN  Switch3 SNS

GPIO [] —I_I— H|:| DIA_EN Switch 4 SNS

TTTT

ADC [} _I_ A%
RPROT
CSNS RSNS

N
& 8-12. TEL N2 [H3LE Rgns
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ENABLE
Off
VOUT

t> 200“8 :|_|
ENABLE

PWM (up to 99% —
duty cycle)

VOUT

| t < two | :Jr 20ps!"
——

on ENABLEI! P u

(100% Duty

Il
Cycle) VOUT | i
| Il
| t=twp |
ENABLE_J |
Fault Condition . |
VOUT |
|
| t=twp |
ENABLE_J |
Fault Recovery | :
VOUT |
|

B 1T AT RAETF AL RE B LI PWM. A T Vour TRERE 100% (525 bl , el 35 06 250 e B i i 51 BBt — AN ikt %k
MEEREITIEN S , BAXSPBOTRKE . NHRSIFREWIRAIZIK |, Bh LA > 5 us. Bkt S LA LR (Bana ke 50 2
20 us , JFRATRETFIR ME REIR ST BEEHIRES .
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DIA_EN — T T
| |
I I IsnsFH
| Current | Current
N Sense | ) Sense .
SNS — —quh—L ngh—L High-z: High-z—
| |
| |
|
|
| |
| |
VOUT — — —
I t = tWD I
I< =I
|
|
EN _ — I — —
-t
Enable pin is high for t = twp. Switch is dlsabledEL;\Ttll arising edge of Normal operation.
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8.4 B ThEEAE

8.4.1 4

s AN B3 A SE IR .
8.4.2 4l

FAHUIRAS 2 — PR IhRERE R, T IhRERE SRR . S hBEAE AL AR AT
8.4.3 L4

EWOIRA A TAETF A T 22 FRIRAS I AT 2

8.4.4 fFPILEEL

2 EN 1 DIA_EN KPS, S8R EARFHLEIRRAS . 1E tsrey <) , WA EN A1 DIA_EN 5[ 8RR
W2 BEAFFIUIRES -

8.4.5 5%
EBEIRSTS , JPRBE M. 2 WiThae a] LIRS BOIRAS AT TR e e A .
8.4.6 =

AR AR OC T (FAORHT . FRIATIREI . BERIRM ) |, WHE SRR . A MRS BIERR . LATCH 5] 9
AP BT S 205, SR MRS . R RE S IR PO ER R . an SR RE S IR
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VBB < UVLO

VBB > UVLO

EN = Low st
DIA_EN = Low > lstay

A

STANDBY

EN = Low
DIA_EN = High

EN = Low DIA_EN = Low

EN = High

DIA_EN =X STANDBY DELAY

EN = Low DIA_EN = High

EN = Low
DIA_EN = High

EN = High
DIA_EN =X

ACTIVE J
EN = Low
DIA_EN = Low
_J
EN = High
IOT_ABS & IOT_REL & IILIM & IELIMIT & DIA_EN =X
LATCH = Low & tretry expired
OT_ABS || OT_REL || ILIM ||
ELIMIT
& 8-16. RAE
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9 B FH AL

9.1 AR

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e

ik

s R TSR TR . P RIS F IR B, AR R G T RE

[] anD
DGND +(1)

Load

T|:| vouT

S

CouT

<~

Legend

/7& Chassis GND

?_
L

DIA EN AN
RPROT
SEL1 [ |- NV {]
RPROT
SEL2 [ |- AN {]
RPROT
EN [ e A { ]
RPROT Microcontroller
LATCH [ J=a AV {]
RPROT
RPU
ST [
RPROT
SNS

ﬂ
=

| >|:|:|ADC

RPROT

RSNS gcsr\ls
%7 Module GND (1) With the ground protection network, the
device ground will be offset relative to the
+ Device GND microcontroller ground.
B ORI A I, S A F s R AR X T Aol i e b i i A A S
& 9-1. RGH
& 9-1. X RIS
Juft HAUE ke
RproT 15k Q TRy Rl S A5 /0 51/
Rsns 1k Q VR N0 P AT A A H
Rpy 10k @ TR AT A 4 g b R
Csns 100pF - 10nF FT ADC i N\ I8 18 I8 2%
RaND 4.7k Q FE e B S U IRV ) GND HL 34
Denp BAS21 —#%& E st S 2 A TR AR 2 1
Cons 220nF % 231F GND  |JERRHLEWRE (Bltn , ESD. I1SO7637-2 ) Ff kA 1 ik
100nF EZERY GND | FaE i\ A - UE BRI AN 75
Cour 22nF JERRHUEBEAE (40, ESD. 1SO7637-2)
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9.1.1 ZEtth (R P45

e it S R oy BTk, 6 Danp T BT L FLih S B 30 I TA] 5L 22 10 S ] FLILRN &1 BeAh , AT 5G9
HUE G2, N Renp K5 Danp FFHK. 2 AT S T3 3 (R4 2% ( Denp A1 Renp ) -

HRAE Ionp AT I KAUEE , 3 Ronp Mt/ ME. FEHLIEREEFTHOLT -

VBB

IGND = Renp 4)
VBB

RGND = 15yp (5)

s WE Vgg = -13.5V
o WH lgnp = -50mA (455 i KATE )

—13.5V
Rgnp = —50mA = 270Q (6)

FEARGI R, FTELR I Ronp I/ 0N 270 Q o 7R SR S |, #5558 Ronp HHIIZIRAEHRL

2

VBB

PRGND = Renp (7)
(13.5V)2

PrgnD = 700" = 0.675W (8)

SEPR b, Ronp MRS DR AT Re A Wity . fEXME LR, BRSSO R FLFHAE

9.1.2 54

FEH LR X 265 0 52 BSOS A 42 o P LA oy TS B b (AN ) RS ) o 1AW AR R SR S s A
B4 .

TR 5| s 2 R R ) AR ) R R AR RS . X TN T (B0 EN ), Wit N AT R ORI Vg Bk
TR 1) 4% 1) VoH . T A BE Denp ARG, B3R Von > ViHe NTHEE Daenp KRG, ER Vou > (ViH
+VE). VE & Denp A IE A FE

XPTRALI ST, AR EEERX — . &It A RLAFEMIBHIZN VoL st S VL Hitk. X T85
DGND HI&R%E , 3R Vo st + VE< VL ue-

SN L3S Rons 020 4 S i il 2 et o FEIXPRIEOLT |, RIS i il o e b g 15 2% 422t iy 2[RI A2 CE A2
ADC ] LL#ERfI = SNS /5 5.

9.1.31/0 &%

Rprot H TTERGR L L EBEAE (B0 1ISO Bk al s 82 v ith ) HTR) PRI Gz il 28 1/O 5. K FaL BHAE v # R I & 5
I B FL A PR 1) E 22 47K o

9.1.4 RIEJHETE

20V < Vg < Vout i, IR AR . EXFMEGT , BALATEES M Vout Wil Veg. ZEHIBHf#E A2 FEUR
M. H2 , AR AR TS FEUR B, fla , R AEBAERKH Veg 17l HILBSERE , W
Vout AIEERT Vags

TPS1HA08-Q1 A<kl je [l it . 8 F IR | I B m&E It . BRI G |, I R Al e =&
MOSFET & A% . fE KA In iR SR TA] | A8 R 4k 2 1R 81T -
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9.1.5 ZH RN

BHOER T RES AP F R . R R TR, PP RECRZE A . W RAE B 5 R R R B
ZH, WZIF M IR FFEEFDIRAS . ERNEEENE | B IKE IEREB1T.

9.1.6 JTEHE
9.1.6.1 ISO7637-2

TPS1HA08-Q1 & #i 1SO7637-2:2011 (E) AT Ml WKk b 75 I S A8 e AN 2% F I T 3513& A .
5 DUT AU &S0 Cugss Cout~ Denp 1 Renpe

RZS WAL 1SO 7637-1 DhfEMEREIRA 722K (FPSC) HE SO - “DhReE MR AL Bt AT (BRI GlE B ik

v EAX

HIEWiET. ”

# 9-2.1507637-2:2011 (E) &%

_ BARS 1 DyRet AR Rk ™ E 5 5% . o | RRABIB A E SRR

PRk e e BNk BRI R 1] M Fewn
1 IV 150V 500 Mkt 0.5s
2a I +55V 500 Mk 0.20 5s
2b v +10V 10 Mk 0.5s 5s
3a T 165V 1 /i 90ms 100ms
3b 1] +112V 1 /N 90ms 100ms

9.1.6.2 AEC - Q100-012 55 B Fdk:
TPS1HA08-Q1 R #E AEC - Q100-012 JH % vl SEPEARHEREA T IR . PAT BEIREN T BRZTE R A VouT FEthiE

RN AR, MRS IRICE S 9-3. AXREZHAMELR | 52 AEC - Q100-012 Frifk ST EL TI R
MR (FGEBITTKATHLES ATIE M)

b S C AN

+ LATCH =0V

« Ta=-40°C

o HHE 3 AMMALHEK A 10 NG, B dE 30 ANET
* Leupply =51 H , Reyppy = 10m @
M VBB =14V

MR

o OWPEEANERITHE NN ) RS S HO -

o AR B TTAR U AE 0 I 7R R R M B B S I TRV EE N R IR S

o FER IR HUCRES SIS AR | URIER WS RIS 505 .

AEENIKAE - 40°C NigfT , X TPSTHA08-Q1 MR il FEARIR A AF T AR B E e, PR e R ik
MERIR TR EE AR, R BRI IEE W R Z RLE SR I &, AR ERR NiaiT.
RN O, DR A7 il 76 HL G LR 1) RE AT e 2 IRCAIO M AL T o A 0 DR iy 7 T kg DR AE P I B30 T 3
S A I LU PR TR A 2, AL |, BT RE A

% 9-3. AEC - Q100-012 JUR4 B

WA AL E iR GisH GiHE CLIRUE

AEH — Klikoh %ﬁkﬁfﬁ 'T';Sf"_*;)f’o“ A+ Rator = D 200k 30 0
_ ey ?gﬁ#ﬁ%ﬁﬁ% y Lshort =5uH ’ RShDI’t = Nib

ST — K ooma T e D 100 /N 30 0
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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 ©)
@ )

TPS1IHAOSBAQPWPRQ1 Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HAO8A
TPS1HAOBAQPWPRQ1.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HAO8A

TPS1IHAO08BQPWPRQ1 Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HA08B
TPS1HAO08BQPWPRQ1.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HA08B

TPS1HAO8CQPWPRQ1 Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HA08C
TPS1HAO8CQPWPRQ1.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HAO08C

TPS1IHAOSDQPWPRQ1 Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HA08D
TPS1HAOS8DQPWPRQ1.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HA08D

TPS1IHAOSEQPWPRQ1 Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HAO8E
TPS1HAOSEQPWPRQ1.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 1HAO8E

@ 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 Tl'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
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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 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS1HAO8AQPWPRQ1 [HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HA08BQPWPRQ1 [HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HAO08CQPWPRQ1 [HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HAO08DQPWPRQ1 [HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS1HAO8EQPWPRQ1 [HTSSOP| PWP 16 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)

TPS1HAO0B8AQPWPRQL1 HTSSOP PWP 16 3000 350.0 350.0 43.0
TPS1HA08BQPWPRQL1 HTSSOP PWP 16 3000 350.0 350.0 43.0
TPS1HA08CQPWPRQ1 HTSSOP PWP 16 3000 350.0 350.0 43.0
TPS1HAO08DQPWPRQ1 HTSSOP PWP 16 3000 350.0 350.0 43.0
TPS1HAOB8EQPWPRQL1 HTSSOP PWP 16 3000 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

™ .
PWPO0016M PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
e0tve
.
PIN 1 INDEX
0.1|C
/AREA 14x SEATING
2 16 — : PLANE
i I - | ]
1 ===-
¢ 1
2o | E |
’ 4.55
4.9
NOTE3 L —
—1 1
] 1
s | —m ==
9
B J 45 L 16x 390
4.3 -
[ |o.1@[c]a[8]
SEE DETAIL A
F (
/ "
: ! (0.15) TYP
\ J
N 7
THERMAL 2X 0.6 MAX
PAD NOTE 5
) N 2X 0.31 MAX
Y — e | NoTES
I AL I
1 \ — T E—
— 1
GAGE PLANE 1.2 MAX
337 [ | . —
2.48 : J
] 1 {
—] — ‘S* P ots
0°-8° .
— 1 008
L DETAIL A
o — ‘ ‘ ‘ — R PO TYPICAL
»j L 2 0.32 NOTE 5
0.16
2X (0.13) 2.78 NOTE 5
2.20 4223886/B 09/2019
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.

exceed 0.15 mm per side.
. Reference JEDEC registration MO-153.
. Features may differ or may not be present.
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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT

PWPO0016M PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
SOLDER MASK
DEFINED PAD
16X (1.5) ﬁ METAL COVERED
BY SOLDER MASK
i |
16X (o 45) 1 ]
(R0.05) TYP —~
SYMM
R 5
[ NOTE 9
14X (0.65)
—
(@0.2) TYP
VIA

\

(1.2) TYP ‘ \
‘ SEE DETAILS
1

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

\ (5.8)

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ OPENING
|

EXPOSED METAL \ .\'¥EXPOSED METAL

JL0.0? MAX 4L007 MIN

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4223886/B 09/2019

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.

. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

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

. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged

or tented.
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EXAMPLE STENCIL DESIGN
PWPO0016M PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(2.78)
16X (1.5) OE_ifZSSETDHloCNK METAL COVERED
STENCIL BY SOLDER MASK
+ A R
16x(045 1 | | T 16

! /:I:I i 9 )
(R0.05) TYP LT ) !

o O | a)
sii ) . __ 17 BASED ON
; _ E;E]L 0.125 THICK
14X (0.65) O P STENCIL

SEE TABLE FOR
! ¢ ! DIFFERENT OPENINGS

FOR OTHER STENCIL
L— (5.8) —J THICKNESSES
SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.11X3.77
0.125 2.78 X 3.37 (SHOWN)
0.15 2.54 X 3.08
0.175 2.35 X 2.85

4223886/B 09/2019

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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