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i3 TEXAS

INSTRUMENTS TPS1HC04-Q1
www.ti.comlja-jp JADS016 — DECEMBER 2025
6.5 ESIHVHE (FiX)

VBB = 6V~18V, T, = —40°C~150°C ($H|Z ik D72\ RY), [ FH72 T 7V — a3 VBB = 13.5V, Ry = 4 —7"> (FFIZi
ROTRY)

INTRA—H T AN B/ME YR BAfE|  HAL

ViL. DIAG_EN | KL~V A TR 0.8 \%
GND 3w hU—272L

Vi, BELULDOASEIE 7 1.5 Y
DIAG_EN
ViHys, ANEFEERAFYL R 320 mV
DIAG_EN
Rpiag EN | NERZ LA 0 R P, 100 200 500 kQ
IiL. pIAG_EN KL~r o A S &R Vpiag en = 0.8V 1.6 4 55 HA
IiH. DIAG_EN | FIL~L D AR Vpiac_gN = 5V 19 25 35 pA

(1) KCL poRtS) ICL %%‘I’ A5 1, X ICL = KCL/RLIM ZEHALET
(2) BREHIXVHESNI STA=FTHY | EFEREOT AN R TIEHV ETA

6.6 SNS & 1 X > /4514
VBB =6V ~ 18V, VEN_5V VDIAG EN_5V RSNS_ 1kQ. TJ——4O C ~ +150° C(q—é‘f _uE', @fotb‘BEU)
RGA—H 7 AN | BME EvEE Bk WA
SNS ZAV 7 BBV A
¢ DIAG_EN O3rh B0y Phnnt Ry |Voiag EN = 0V~5V. loyrx = 1A 20| s
SNSIONT 17 22£ 2(1) Vbiag_en = 0V~5V. loyrx = 50mA 20 Hs
EN iSJ:U DlAG_EN\ VEN = VDIAG_EN =0V ~ 5V\ IOUT =1A 170 MS
t Vpiag_eN P 50%. Ven A5 i PSRV SN ¥ Y]
SNSIONE 270t s 0 90% TR | VN = Voing en = OV~ BV lour = 170 ps
N m

DIAG_EN = HI i2J:% EN D25 Eshry
tsnsions | TDBD BRI T EA A,
Ven D 50% AR Isns P 90% £ T

DIAG_EN. Vpiag en @ 50% D375 F7A3H

Ven = 0V ~ 5V, Vpjag_en = 5V, lout
—1A 110 us

VEN = 5V, Vpiag N =9V ~ OV, oyt

tsNSIOFF | T U7b Igng @ 5% ETOERN 7444 |2 1A 20 Hs
(1)
b2 DN FRY I VYA
tSETTLEH %1\7(1?7/7 DAL LBy T DR 7S lout = 50mA ~ 1A 20 us
12T F DN WD RS
tseTTLEL 527(1;;7/7 LB FRY Ty e lout = 1A ~ 50mA 20 us
(1) BREHIIVIRESNT ST A—ZTHY, EEROT AR TIIHVEEA
6.7 A v F IR
VBB = 13.5V, R_. =10Q, T; =-40°C ~ +150°C (¥FIZ{EFLDR2ERY)
INTA—H T AR B/IME BEYE(E BRAME| B
EN @ 50% 75 VOUT @ 20% 6 12 30 us
. AB A RKEDD
tor T RIVH— A RS
EN @ 50% 75 VOUT @ 20% 10 45 70 us

AY—IRHEDD
tor T HILH — AT AL R EN @ 50%~VOUT @ 80% 35 80 121 us
VOUT ? 20% ~ 80%. 0.9Q & fif

oS 0.02 0.04 0.07 V/us
(/x—=2 D, B)
SRr VOUT DI H B AL —L—h
VOUT @ 20% ~ 80%. 0.9Q & 03 0.45 1 Vips
(N—=var P, M) ' ’
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13 TEXAS

TPS1HC04-Q1 INSTRUMENTS
JADS016 — DECEMBER 2025 www.ti.com/ja-jp
6.7 A v F I (i)
VBB =13.5V, R =10Q, T, =-40°C ~ +150°C (FFIZIEFED7/2RED)
IRTA—H T AN w/ME Y BAME| Bz
0/ ~~ 0, S0
\E/)OILBJ)T ? 80% ~ 20% (13— 0.02 0.04 0.07| Vs
SR VOUT D375 F )AL —L—F ) - P pe—
:\//I?UT D 80% ~ 20% (/N—Tar P, 0.3 04 06| Vs
AB A RREDD
) EN 0 50%~VOUT ® 80% 15 30 % ps
fon T A EN o 50% 75 VOUT o 80%
070 I o 35 60 110
AY—T KR Hs
torr F o R H— AT ] EN & 50%~VOUT 0 20% 50 90 130 us
1ms DA X —T LIV A -75 40 us
ton - torr | Z—r Az —r A7 iTsha() - -
200us DA RX—T L7 LA -100 40 us
. 200us AR —7 /LA (1ms JE1#) -45 25 %
A pym PWM s -2 £ i e (1) -
<500Hz. 50% 5 = —F A 2L -12 12 %
VBB =u18V\ R, =2.1Q. VOUT ® 0% 0.57 .
Eon s A DALy T T H N E— |~ 100%
B VBB = 18V, R, = 2.1Q, VOUT ® 051 N
10% ~ 90% ‘
‘ VBBO =18V0\ R, =2.1Q. VOUT » 0.7 o
Eorr g—r AT DAy F s 5 E— | 100% ~ 0%
HiEES VBB = 18V, R, = 2.1Q. VOUT » 0.68 )
90% ~ 10% '
(1) BEHIIVBLESNI T A= THY, EHEROT AN R TIEHV EEA
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13 TEXAS

INSTRUMENTS TPS1HC04-Q1
www.ti.com/ja-jp JADS016 — DECEMBER 2025
6.8 K=
10 1.9
—— VBB=6V —— VBB=6V
—— VBB=13V —— VBB=13V
—— VBB=18V 185]— vBB =18V
- 1.8
B g
3 3
- TS
17
1.65
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
6-1. R4 /N1 B (IsLeep) LBE L DB 6-2. BIL T (1) SRR E DB
10
I VBB = 6V -40°C
—— VBB =135V — c
—— VBB=18V 9 85°C
— 125°C
8 — 150°C
<
2 ~
& g7
F E
3 © 6
5
0.001 4
40 20 0 20 40 60 80 100 120 140 3
Temperature(°C) 6 8 10 12 14 16 18
. VBB (V)
6-3. Hjj] U —9%5& (IOUT(SLEEP)) t;ﬂﬁt@%
6-4. A 18 (Ron) & VBB & DR
8
—— VBB=6V — VBB-ov
10— VBB =13V —— VBB =13V
—— VBB=18V [ VBB = 18V
7.6
<
(=
3 L 74
3
2 372
7
6.8
0.1 66
40 20 0 20 40 60 80 100 120 140 .
Temperature(°C) 40 2 0 2 4 perati?e(“C)sO 100 120 140
X 6- =4 =2 (Di i = Bg . ¢ 3 s
6-5. Isns U —#4 —< (Diagnostics HEXEF) &REE & DR 6-6. Isns A High L~ JVE & B & D%
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.8 fA&RAIHE (Fex)

tor(MS)

- - -
- N w

15
— VBB=6V
— VBB =13.5V
14
— VBB =18V

-20 0 20 40 60

Temperature(°C)

6-7. Fv¥ RN G — A ViBERR (thr) LBREL DR

80 100 120 140

tor(MS)

)
—— VBB=6V
—— VBB=135V

85 —— VBB=18V

80

75

70

65

40 20 0 20 40 60 80 100 120 140

Temperature(°C)

6-8. F¥ RN & — A 7BERM (tpr) &BEE L DB

SRx(V/ps)

I

6-9. VOUT 36 EASYU X)IV—L — b (SRR) &BE (P. M=

0.8

— VBB=6V
—— VBB=135V

07)— vBB=18v

0.6

05

0.4

0.3

0.2

-40 -20 0 20 40 60

Temperature(°C)

80 100 120 140

av) LDk

SR(V/ps)

6-10. VOUT LB FHY RJ)V—L — b (SRg) LBE (P. M=

0.8

— VBB=6V
o7l— VBB = 13.5V
— VBB =18V
0.6
0.5
0.4
0.3
0.2
0.1
-40 -20 0 20 40 60 80 100 120 140
Temperature(°C)

a ) LDk

40

— VBB=6V
— VBB =135V
— VBB =18V

38

-20 0 20 40 60

Temperature(°C)

6-11. F¥ RIS — % B (ton) &iREE DR

80 100 120 140

108
— vBB=6V
106|— vBB =13.5v
— VBB =18V
104
102 \
100
98
96 \—‘
) \__
92

-40 -20 0 20 40 60

Temperature(°C)

6-12. 9"'\'*)1/9—‘/?]'75%%1 (tOFF) tiﬂgto)%

80 100 120 140

12

BRHI T B 70— RS2 (DR B Ab) #21E

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPSTHC04-Q1

English Data Sheet: SLVSI28


https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/jp/lit/pdf/JADS016
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS016&partnum=TPS1HC04-Q1
https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/lit/pdf/SLVSI28

13 TEXAS

INSTRUMENTS TPS1HC04-Q1
www.ti.com/ja-jp JADS016 — DECEMBER 2025
6.8 fAREVFHE ()
1.33 1.02
— VvBB=6V — VvBB=6V
—— VBB=135V —— VBB=135V
—— VBB=18V — VBB=18V

1.325 1.015

\% IH_DIAG_EN! ( V)
Vie_ome_en(V)

1.32 1.01
1.315 1.005
1.31 1
40 20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
6-13. DIAG_EN AHDEE High LX)V &BEE DR 6-14. DIAG_EN AHQEBE Low LX)V EBEEDBMGE
0.314 4.14
—— VBB=6V P VBB =6V
—— VBB =135V ““|— vBB=135v
0.312]— vBB=18v 41— VBB =18V
4.08
- 4.06
> 031 z
g 2 404
2 g
g g 402
£ 0308 o .
3.98
0.306
3.96
3.94
0.304 392
40 20 0 20 40 60 80 100 120 140 0 20 0 20 20 50 80 100 120 140
Temperature(°C) Temperature(°C)
6-15. DIAG_EN ANBEERT U L R LRE L DMK 6-16. DIAG_EN ANEF Low L)L &BE & DBIR
25.8 25
—— VBB=6V —— VBB=6V
7| vBB=135V 245|— vBB =135V
256|—— VvBB=18v oa|— VvBB=18V
255
2.35
L 254
2 < 23
5253 ‘>g
g > 225
252
22
25.1
25 2.15
24.9 2.1
24.8 2.05
40 -20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
6-17. DIAG_EN AAEF High LRIV EBE L DBFR 6-18. FAIMAFMIREEIE (Vo) &BEEDRR
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.8 fA&RAIHE (Fex)

16

19
155 185
18
15
2 17.5
g
g‘g 145 g v //_/
I II;
S . 165
< 135 < 6
3 ~ 155
13
-40°C 15 -40°C
125 — 25°C 145 — 25°C
— 150°C — 150°C
12 14
8 12 16 20 24 28 6 8 10 12 14 16 18
VBB (V) VBB (V)
6-19. BARBIRL Fa L —>a> bR (Ic) & VBB &Nk, 6-20. ERBIRL Fa L —>a bRV (Ic) & VBB &EDMEE.
Rum=F—7> Rum = 40kQ
1.2 3.92
-40°C — Viwor
3.91 Voror | 294
3.9
o
- 3.89 2.92
's 388 -
« 2 2
5 & 3.87 29 %
3] 3 3
5—; > 386 >
£
® 3.85 2.88
3
z 384
= 3.83 2.86
0.3 3.82
-40 -20 0 20 40 60 80 100 120 140
0.2 Temperature(°C)
’ 2 I 2 2 ® | E6-22 ERERBIERHIERL v 2V K LBE
VBB (V) 6-22. [ERE Ab w23V (Vyviors Vuvior) Cia
— — L (2] 31
6-21. BRHEERT « L —T 1 I &R (IcL_nv) & VBB EDEfR. & OB
RLIM =STG

14

BRHI T B 70— RS2 (DR B Ab) #21E
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13 TEXAS
INSTRUMENTS TPS1HC04-Q1
www.ti.comlja-jp JADS016 — DECEMBER 2025

7 185 A —& AIERFR

TR EROBZERLLT, K 71 IIEEOERFAZRAITRLET, TXTOELIL, 770K T—r%
YL L CHlES L E T,
EN VBBH]: lves 1

f DIAG_EN
i FLT vouT[ | lour >
S g SNS l 3
Q
g jar) 2
> S ILIM o
7 GND >
1
1
K
v Vv v v A4
7-1. BEEB XUV EBHROKRA
| |
| |
| |
| |
| |
Ve | |
/ 50% 50%
] |
| |
| |
| |
| |
| |
| |
| |
| |
| | | | |
| | | | |
| | | 1 |
| | | | |
| ! :/ I !
: | 80% d : |
| | ' :
: oR | | : |
| | | | |
Vour | | | |
' : | ' :
: g 20% | : T
| : | | |
1 | | |
| | | |
| | | |
| | | |
| ton | | torF |
| | | |
|« » 1< >
| [ | |
Rise and fall time of VEN is 100 ns.
B 7-2. 24 v F VDTSR
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13 TEXAS

TPS1HC04-Q1 INSTRUMENTS
JADS016 — DECEMBER 2025 www.ti.com/ja-jp
8 SfHmsxnH
8.1 =

TPS1HCO04-Q1 X > 7L Fr b T, BERIRESNI AT AR ST =2y F THY, NMOS /U — FET BX
OF v — VR T DRHNRSIVTOET, WFEI7ZRZ B & S OB IR HEEREIC L > T AT VP = MR A
FNFRE T, 7R, TOFNLT Far v AN O 2R — 2 Z o0 2 kL ET, 2 EY)
DEET, Bt AN @AY —F L RRBBICRETEDO  BEROT A AW T~ Aar 7 fus A2 —7 =
A AL B TEIES,

ZOTNRAAL, FET 2B THHAnryre & 2t 128035510 DIAG_EN BV %1{ii 2 TWVET,
ZWREREA AN DL, T u Bt AN SNS BT H I ENET, T2, TAAL ATV AT ~DEI AT L
LTS, A—F U R AU EED 7 a— L FLT Eud FEESNTOET, SERENREL-SHE . Erit
GND (Z7NWZ ST, v~/ OERL U EDEED, BT NAT T HBMETY,

EREE OBRRHICEY , A TA00 2V T —2alZBNT 5287 SOITEBNIZY T S A LERE B E 0>
Wr23 CELIDNTRES, BIRIT—2 ML T, ARERO 1/Kgng 73/ —ASH, 2L SNS B Ot/ 5E
JEELTRMESILET, SNS BV Ignspn P EIA HEHFE 2281280, SNS B TilfEA @A 3528 AlRE T,
HfERF D SNS ' DT Isnspy X Rens TRINET, ZOEEN VA2 D ADC THFASIID BEHIPH ITEK
T 2556, SNS B UNIHNRY = —F A4 — R Eld o B a B T AL E R HVE T,

FRAAT T vl T~ T VBRI RERE N B EH SN TRY, AX— T v 7 OREO KB B I8 BB IRERF IC 22 A
BIRENRINCI T T2 T, VAT LOEFEENRKEL A EENET, T8 ADOEREEOEFHIRIZ, 15A &
45A OAMHTF P2 AL CGRE CTEE T, ZOT A AIZE, =~ A LX ol — a0/ LI D& Rk
ELHESNTWET, —~/b L X2l —1al SNEBRGIRIL, AX— Ty 7TRRICRKREDOa T U2 KETD
BN L ET, —~/b L ¥ a2l —ral L OBERHIREEIL, KERE—FDAN— LVEIRSCEBERAMRE DA
Az KL THEHTY,

Vb— YL IAR R T B—F =R OFENAN DRIV =5 AT H 7T 570, BEIT T I AAEN
TWET, Pt R EENT- IC L AT 7MIL>T TPS1HC04-Q1 F AR, BN BB A BLFEH T, =
AUZTVIZEAE DGENIINBO 7Y —HRA — VA PSRNV ET, FEHIZOWTIE, T8 R DALy F A7 -
I T B R TLIERN,

TPS1HC04-Q1 /3 A A%, 73V LED, UL —, YL /AR, b—Z =72 REWFE ORI, FErt, S EMA
FEDTZDDNAYPARNT =2 v F LU TE A TEET,

16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPSTHC04-Q1
English Data Sheet: SLVSI28


https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/jp/lit/pdf/JADS016
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS016&partnum=TPS1HC04-Q1
https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/lit/pdf/SLVSI28
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INSTRUMENTS
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82Ny IR

DIAG

m =
-

VBB

:

Vbs
Clamp

—

Logic,
Registers, &
Protection

Gate
drive

Charge
Pump

VOUT
}

TPS1HC04-Q1
JADS016 — DECEMBER 2025

FET Protection
ILIM

"

Current
Sense

TSD

Fault

Indication
MUX I

IE |2
:

|2

Off-state Open
Load Detection

TGND
81 #ETny IR

VBB

_ 1<
FLT
ILIM

SNS

o 6—

DIAG_EN

% % Roiac_en
>

ouT

EN

% % F\)EN

GND
ST

B 8-2. NERY 1 A — RERE

EXIE, TR ANEOZ A A — R A RL TOWET, GND B HEEFE 10 BV ORI T MZ A4 — R BlE S
THBY, NE I NAE AR EEBICEBE ST T ER L B o2 B OREEIZ R B E T, FLT BV B LN ILIM B
(Z1Z. VBB £ TOEEICMNA DR S N I S TR0, B I LT OB B2 2 TV ET, £
= NU— AT WRICIE. H R OY = —F A G — R A4 =R THERSNDRV A=) — AT T T REE PN
ENTEY, FYUMET RV —DWHRENST A AR HELE T,
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13 TEXAS

TPS1HC04-Q1 INSTRUMENTS
JADS016 — DECEMBER 2025 www.ti.com/ja-jp
8.3 H4BESREA
831 ANBERL v 3L F

FORAAIZIZLL FOA S EBIEAL v a/LRRHY F T

« VBB IKEERAENER IEAL > a/LR (Vyviors VYuvLor) (CEo CT ANAADE — 2 U A 7 BIEDREVET,

« VBB it 1 ALy a/LR (Vpetq) IZE-T, T/ AD VDS 77 7T (Vetamp) Ay F o7 BELONVBB 2k
D oL L lcg TA— VIR I INREDET,

* VBB fifti 2 ALwia/b R (Vpgte) 1I2L- T, VBB 2KD IgL & Icg 74— /LR N7 INRENET,

¢« VBB O®EEEV—IT v T ALy /LR (Vhv R~ Vhv F) (Z& AT, AL SR EEND R — T ARRE~D T /A A
ERBENREVET, Vhv R Al z/VNED (VpeT £721% Vper2) P H ERVAL v a/V R EEIDGE Vhv R
ALy s RIE £oC VDS 752 T IE (Voamp) A0 F > 7 bR ED ET,

832 BIEEEREL X

AR OBH L AAEICEY , Fx VT L —var BN 527l JVENIZY T A LR R E @ ks O W
HREA G2 ENTEET, BRI — 2L TRAMERD 1/K gng ZFHEL . SNS £ GND O OSMS T HEHTIC
LT, SNS B> DOFEEEL TRBREE £,

Kens 13, B E B ABIRED T, BARRVRMEICFERSN TS Kons ORI, I L BIREE LB E LT
ETY, %7 SAATRERIZNE TR IESNL T D720 | 2= F— LB KRIEIIBEHY EE A,

DT B AEHUE Rens ZIBINL T, VAT LA THIE T 2XEN &2 B HIIAZ ik KL T 2X0@IRTEET,
Reons PHEIE, 77V —2ar OBV AW TEIR T LB ERHVET, AT L3 R/NATTETR ILoap, min 23
ETDMENHLYE . Rens P/ MBI, ADC Df/NFAEIE Vape, min (CE2 THIBRSIVET, Isnspn D3RSI
[Z5%E . Rgns DIk KAEIEL ADC DIz KFFA#E Vapc, max CHIMRSIVES (Be/MERRD BRI ZfERR ), 7 A4/L
MRRERFD SNS V' FI Ignspr 13 e KP4 B AT RE B it & MR RE D 222 M E § 2 DI oy 7~y RV — L E
(VHR) ZHIRT 5720 Ix RAMTEDT (ILoaD. max) P SNS B E i L0 RIBIZKET DM ERHVE T, SNS &
NOMHTY = F—F A A =R R EEGI AT, 1 2L T Rens DIEZFIRELET,

(VaDC, min X Ksns) <R < VADC, max )
1L04D, min = TSNS = "TonsrH

Bt E ABEO SRR ) ESED720 | AMFTOY =) —F A A — R 7P E a2 SNS B SR L .
FERREIRFIZ SNS B> D EHE A4 ADC Dt KFFAEE Vapc. max (77 7 TEET, 2O YA . Rens LA EIRL
T, KA A REERE SRR OIS B e~y RV —AEE (ViR) 2 EBLTLHLERHVET, 2O T4
Rgns PEEFHFET5120%, 2 Z2HLET,

(Vapc, min * Ksns)

((vapc,max —VHR) X Ksns)
TL0AD, min < Rsns < o (2)

- 1L0AD, max

—H DT TV —a Tk, AMEIEHS REWGE ., ERLowE AT ae 25 UL FIRE EROWF s LGz
FTIEBRTEER A, 20X E | Rens ZREST HHE WTRERIRWFEI I 2 58 TEE3, [RARIC, MW AR B
D05 E | Reng D SHHTENTEET, WilBMEARH# M (Z GND ro N —2 29556 SNS B> DL
WIFASN LK ADC EBEZHZ 7202912, GND Ry kT —27 TOEERE T 2B T H0ERHVET,
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Current Sense A
Voltage
ADC Full Scale Range, Vapc max fmmmoomono o

ISNSFH X RSNS

Max Measurable Current|— == = = = o

Max Nominal Currentf— — — — — — J—
|
Normal Rsns |
|
|

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

4

Load Current

H 8-3. Bt AEDBERT

AT DG A D IR BT 1L oaD. max (X BILHIRAL v 2V RELFIZT 20 EAHY ET, 2k, EFiHIRAL v
Ta/l K& v 7458 SNS BB Ignspn (2725720 T, ¥ 8-4 1%, 1kQ Rgng 2 457 XA AT 5A &
AT~ 7D SNS B OEifEARLES

Waveform View L m i i 1 Add New...

[ ER—— ] |

At:20.114ms  1/At: 49.72 Hz

£a:36997 Aa/bt: 183.92 Vs Measure | Search
1:21.200 ms t41.314 ms .
U — — — — — — — : esults
a:5.846 A v:2.147V Table Plot
iB; | More
Meas 1 )
Maximum
' 14.78 V
Meas 2 [
VBB . . Maximum
WVCL T ' 14.90 V.
) SR Meas 3
Maximum
' 8,555 A
Maximum
Ml 3472V
EN1 &

W”‘m

DIAG_EN

SNS
ILOAD
os 20 s 40 ms 60 ms 80 ms 100 ms 120 ms 140 ms
Ch1 Ch3 Ch 4 Ch5 W f— Horizontal
10vdiv | 5vidiv 5 Vrdiv 1ovdiv [ 33vdiv | 5Adiv 5 V/div Add | Add| Add | | [PTYSeETH 200 ms.

8-4. BTEME(LEED SNS EEE (Rsns = 1kQ)

8.3.2.1 SNS JG& B

BRI AR T 2—T A7 0D PWM CTEHET D7 7V r—arnddbEd, ZoXHR7 7 r—a Tk,
SNS D EHRL S EA NS EELRDET, 722 21F, 250Hz T 2—T YA 2L 5% O PWM TiL, A BfEidbo
9> 200us T, v A2 D ADC I, HLESH D BRI SNS (5 52V 7V 7 C&EEd, LFD
1%, EN 3310 DIAG_EN 2321 High (281& EFB -840 SNS (E 5 OISR MZRL TWET, 73
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AD SNS [EBITISENHEN-0 . ZDOLHIRT SV r— a2 80T ADC ICEABRMINE RS ITITOZ LN TEXE
—a—o

T Add New...
Callout
Measure | Search
Results
AT Table | | Plot
c2
- ENT H More
Meas 1
Maximum
11 7.106 A
Meas 2
VBB Maximum
VouTt 1434V
< Meas 3 ©
Minimum
12,40 V.
Meas 4 o
Minimum
Al 273y
DIAG_EN & Ve 5 —
[© :
Maximum
1 13.36 V.

At: 8176 us  1/At: 122.31 kHz
Av: 65236 mV | Av/At: 7.

Preview

Waveform View L ] Add New...
%8 Callout
Measure| | Search
—_—t o
VBB
3 " - . Meas 1
{ \ ' 6.444 A
\ Meas 2
- 1 Maximum
vour J A y': 1.283V
Iir Yy SE— M. <

Maximum
y' 13.47V

ENT

SNS
At:37.840 s 1/At: 26.43 kHz
Av: 14587 mV  Av/At: 385.50 V/s

t: 36668 pis
v: 52.606 mV

t-1.172 ps
v: 67.193 mV

200 ps 400 ps 600 ps. 800 ps 1ms 12ms lams 16ms
ch1 4 — [~ Horizontal Trigger P!
10 V/div 5 V/div 10 V/div. 10 V/div. 2 V/div. _ _ Add | Add  Add = PIGJTSZEY 2ms @ 42V

[ 8-6. EN IC&k % SNS IS& B (tsnsions)
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INSTRUMENTS TPS1HC04-Q1
www.ti.com/ja-jp JADS016 — DECEMBER 2025
bz
HHE OB ENVEB LN FAVEERIL 100ns T3, $ilH1E 5 ITITLL P& EvET, EN,

DIAG_EN,

L

Vbiag_eN

IOUT(resistive load)

ISNS

| |
| |
| |
| |
| | tsnsions | tsnsiorr |

tsnsiont | tsnsionz |

B 8-7. EN ¥£7=(3 DIAG_EN /5@ SNS 115 LAY B

VDIAGﬁEN

I(JUT

Isns
RS—|

t I t I
SETTLEH SETTLEL
| | | |

8-8. AR T v /M 5D SNS 5 LS Y B5H

8.3.2.2SNS HAh7 1 )L%

WERT —F 77 F v OREIZED . SNS B UAZ 51213 1.6MHz O RSk 2R oV 7 VG £ £ 9, Rgng P
fEIZHE-D%, SNS BT ) Cong ZHEft T 2L T, 2OV TR ETANEZI 7L SNS BV B EDE —7 -
— =27 Vo PN AR TEET, # 8-1 1L, SNS BT Cong R LT A L LW & IChB 1T 5 R
E—7 e — =7 Vo7 VEEEZ R TOET, REHE L VAT LABEIZE SN T Cong 22T VI OEERINT
TE T, REREEBIRT DL, T4V Z) 7 B A A ESEHZENTEET, /INESREEERT 5L, L@l s
EDRRBIZIAE T, 728 20F. 1kQ @ RSNS \z 150pF @ CSNS PR AEDOET-5E . SNS EFEOEEREHNIC 750ns
(5RC) B EnE7,
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% 8-1. SNS U v /)l (VBB=13.5V, Iy =OPEN, Tp=25C [CHBITBRAE)

Csns ZRLEFDE —Z7 > —+ | Cgng DHVEFDE—T 7 —-
R R c
(R SNS SNS E—2 Uy (mV) E—2 Uy 7 (mV)
100 1%Q 150pF 105mV 50mV
220 1kQ 150pF 157mV 55mV

B 8 1o VBB— 13 5V, Iym = OPEN RL-1OQ Rsns
=1kQ. Ta =25°C [C5(F% 150pF Csns EARFD
SNSEY UyFIL

EI 8-9 VBB = 13 5v ILm = OPEN, RL = 1on Rsns
=1kQ. Tp =25°C [CHIFS Cgnys 7B UEFD SNS E
Uy

8.3.2.3 TNA ABETOERRESEL

%] 8-11 1%, HiBED Rgng HEHLZ VT 2 DD T /SA AT SNS BV 2344 D1k E /R CWET, [FIRRIC, 5D
F (A% SNS B RER T 52N AT HET T, DIAG_EN % High IZERET 5L, 5t d5 EN (B 5ok
RENT=T NAZAOEFAR I H DA S, AR BRI Lz Bt (ILoap’Ksns) AT R Pt E T LT
SNS LB TV RN ET, ZOEMRITELEEL TS, MCU ® ADC AJJCHIETEE7, DIAG_EN %
Low ICERET 5L, SNS EUALE AL E—F LA (A AT —R) IRBEIC/R0 E, ZORREIC R . 5k TPSTHCO04-
Q1 T AAAW[E— ORI L O ADC ANE V% I TE ALE ORI T SNS BV 288757 A AL 1 D
P ERBIOMIETEET,

Ksns 1E. T3 A 77U N Tl KEB AR ETIFO SNS BV EFENFE— LR DI SNThET, 2l
VA anmfﬁi‘%%ﬁOT/erHiTh [Fl—® Rgns EHUEIB LN ADC 7 VA — Vil & W T @mﬁﬁﬁj@gﬁ
{EDNAIREIZ /2D £,

BT A A CETRMRIEOZ ELEZTTH854 . DIAG_EN % Low (3R E LI SN RRED T A A D iftitiATe SNS
v — & (ISNSIeak disabled) 23+ TITATIRT NAADEGRBEICFRAZZ A CSEHER LRV ET, TPSTHCO4-
Q1 T AATIL, HERNRAED SNS B'o V) — 7 & AIEF /NS (HAUE 2 nA), KVZL DT A 2% L BEALRERIC
MAIATeZ LN RIRET T,

Microcontroller
110

110

DIAG_ENT1

Part 1

SNS1

Rerot ADC
IN

ADC

v oo

8-11. BT /N1 AMTD SNS £E1t
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INSTRUMENTS TPS1HC04-Q1
www.ti.comlja-jp JADS016 — DECEMBER 2025
8.3.3 AEZiRE

TPSTHCO04-Q1 1, M HEA L MO — /L p o N5 35 L OE e R R S B ARl 2 T80 L i< —
MOSFET %18 L £, ZhbDRIMHAEE . 7 /5 275 ACTIVE HIED &3 A %7 L &SHLET, BHIHIET 4/
., RSB AHIIREOK 80% (IoL pir Top) (- BIEL B A TT H— ESNET,

8.3.3.1 BRERIEE/REHIRR

TPS1HCO04-Q1 I3 B E CHRE rI e/ Bt 244 L. JVEWVEHEMZ FZHL | B RKREBED /U —T v 7 BT
BIRARELET, T, AR ARERBREIFRIZEY, PCB /& —  ax7% A4 X BLORIOESEEDOR BZHI
L. BEHHIRZE LWL ~UIZERET AL T, VAT ADI AN IR TEET,

HEEIZ, ILIM B> OAMFIFERPUC IR RIEE T, 7 /NA R 1E, FET Lo b —J O SHEEIZFE SV CEDR
HIFRMEZ T 5, —~ X ol —Ta A EERHIR A 27 ILIM B EERMELET, Zhicky FET o0&z
FEAEBLE | MR e — < Loy N DR EDBIE T 57280 | BRI KA BT 2 FRETHIEN AlHE
W20 ET, ILIM B2 % GND 1B LG . —~ Lol —a U CEIHIREMER TX . T A/ R T/ ES
N7 ILIM B CEREZHIBLUET, 3 8-2 12, ILIM B ORERRIZ SV CRIBER K FED R EE R LET,

% 8-2. ILIM EVIC KA EFFIRERE

ILIM > £ Ry & TYP I = Kc/Rum P—= LTzl —Tar
ILIM = GND %7-1 Ry < 16.67kQ B RKAE N 45A )
Rum = 16.67kQ 45A 5
16.67kQ < R_yy < 50kQ oL = Ko /Rum H%)
Rum = 50kQ 15A a5
ILIM = % —7"> E7-1% R > 50kQ B/ NRE T 15A %

ZOF AL, EEN YT DY —F v T L= HEREL i 2 THY Ay MEIEELIHTN ST ¥ FADA F—T TR
STVBRNCERE NI AE LB AT A SIET, Iog ALY aRICET DL, FASLATIRICF ¥ RV E2F 712,
WNHEB MOSFET 2L £7°, SHIT, ZOT NARIEELE TEIHIRT 4 — VRO ZHEER i 2. TV D729, & Vps
AR NI ST — MOSFET A {R#ETEET,

VAT NCHATHAREME N H LS EI FRBETA N MNIR DO LB TT,
* Aybia—b

o Ta—hDAF—T )V

o EER (K7 —7)

FIRAANAFZ =T NVEN, T/AAAD HINTERIRBEN R A LT X, Ay MERK 2B AL Ed, MOSFET o i
TTCICEBIREICHY , TS APEIGIRBEI AR — T N ENT X, FIEA~DA T =T N ELET, H Ao
SDESEH ERDBERA SR FEATLHE, EIEI)—7 | EH I A BB AWM B RATIZENHDET,
WD ary T, —<b oMU BHDB LY —<L Lol —Tar 7 LOERGIRERE . S51I2—F% ok
T —ABLOY—~<)L oy M T UREREIC L > T, BAETDHAREME OB IS ES FRW BRSO R#EL FH T
BIFIRITHOWTEBALE S,

8.3.3.1.1 =N LFa L —>3 /0,3 BREIR

ILIM DFEEZIESNT, =<k LF 2l —var TRIEHIRT 2L T AR TEET, —</b LFal
—varid, MOSFET OAHKHREE (Typer) L2 ha—FDIREE (T conTROLLER) & Bt L FRXHZRIRE I ES W T
WIS T 52 CIRRIELE T,
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I

TeExAS
INSTRUMENTS

www.ti.com/ja-jp

Current (A)

A

Inom Thermal regulation

Thermal shutdown triggered

» Time(s)
“—> <>

K 8-12. 4—<JL LF¥a L —arvIckd A U REGEERE

Current (A)

Thermal regulation

Thermal shutdown triggered

+“—>

tRETRV.INT

8-13. Y—= ) LF¥alb—>a IC&BEEANDAR—TI

Current (A)
A

leLtnpk[= === === === — - ——m—— o ——— -

let|~======mmmom T e L

lout

Thermal regulation

Thermal shutdown triggered

Time (s)

tReTRYINT

8-14. 4—3 ) L¥al— arICkBBEFNHE (BROIVU—T)
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83312 ¥—VN LFaL—>3 4L TOEZHR
ILIM DFEICEASNT, Y=~k LFal—arRU CEREHIRT 2L T SAAEBETEIET, T34 A,
ILIM B> DR EICHEASWTCEREHIRLET, KT ASAADOEH B EL TL, KEREANEREZLED SV T A BEL
WNE—HEAMNETONET,

Current (A)

A

Inom

Thermal shutdown triggered ———»

» Time (s)

<+—> “+—>

8-15. =2 L¥aL—>a3 LA ARERIREME

Current (A)

A

Thermlal shutdown
triggered

»

» Time (s)

>

tRETRV.INT

K 8-16. ¥—<JL L ¥a L — 3 VAL TOEEADAR—TI
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Current (A)

A

leLunpk [ == === === —mm o

Thermal shutdown triggered———

» Time (s)
>

tRETRY.INT

8-17. 4—< )b LF¥a L — a3 AL TOREREE (BERIV—7)

8.3.3.1.3 ZRAIRZ 4+ —/V F/Vv o

% Vps BIERFIZ MOSFET BB HIRE T D702, D EWETEHI IR O BRI BRIFE A D = X &2 HF %2 TOE
9, VBB EIEN Vperq & ERIDHA . BIEHIREIXREEBRKD 12 17—y 7LET, Vg BIEN Vpere &
LEZGE ., BIRHIRMEITREERD 113 1274 — Vw7 LET, X 6-21 1%, VBB BIEIZXT DT XA ADEHE
HIBR 7 4 — VR JEER R TOVET,

8.3.3.1.4 THHIRISE
TONAADAEETEHIIRIL, 3 8-2 [ZRi#isiz Ry HEHLoA2h& I LT X 3 WG ETEET,

Ruim = Ker / oL, (3)

BIHIROFEE T, Rym HILOFFAEBLOTE QA EE TR SN TND Koy AT A—=FDIEESE (KoL mins
KCL_max) WIRAFLET, 7o 20X, #7872 1% D 33.2kQ O Rum B T254 . lcL WL FOI CEETEE
R

lcL (max) = minimum((KcL_max/Rum_mine ZZC Rum_min = 0.99"Rym). Ics)
lc (Min) = KeL min / RumM_maxs ZZC Rum_max = 1.01"Rm
Rim % GND #7134 —7 L L LT KCL INFGRA=HDIEHDEN ICL DIEHHFIZFELET,

T VRN ZIRRED T SAZAD BFRHIRZE L, AFEREIREBHEFECTHY, Lo B HLCbETaE
T, F2L TNAAD lcg 1%\ VpET4 AL a/VRE VpeTo AL a)LRIZHESWT, VBB &0 lcL ERICIDIZT+
— LRy 7ENET,

8332Y—TIN vy YUY

T NARZNINT — FET IZIRE B ARSI TERY, T M A0z b —F855121%, FET ORE (T per) BX
Var b —J DR (T coNTROLLER) i L ET, T /SAARY —< )L Ly MU UEEE RSN A551E 2 o5
Di‘é—o

. *H%T’H‘—’WI/"‘/“\"VFF:'T/ (Trew): Ty, FeT — Ty, cONTROLLER > TREL

o MR —< Ty MTY (Tags): Ty reT > Tass

ERROWTNLDOEIEN AT DL, A TFIIA TRV ET,
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8.3.3.2.1 Y —VN - >+ v fID>

FESFR) R —~ L e ey NI A RN, 7T R OEFEA R M a2 b —ZR (T pep) ICXLC FET iR
E(TJ‘ CONTROLLER)ZIJE‘%\ﬁﬁ:J:TEi‘?—é\ KRER/E—TBIARXVINARETDIGEICRAETHZENHDE T, FAXHEE
(Ty,reT = Tu,conTROLLER) 2 TReL ZHERDE, FX RN T IRV ET,

8.3.3.22 Y —VN -2+ v fID>

Mt —~ L« Sy AL, FET IR (Ty pep) 23 Tags & LEIDEFALET, ZiUL, T v RS KEEHI 72 LG
EHFEHIZRE | ROHIMICO o> TRERICSOENTG A IR AT HREMERHVET, FET IRE (Tyrer) 2° Tass
R DL, TRV RA TR0 ET,

8.3.4 =Nty NI D NEDHEHATTIREX =X A

P LT N T NRAELTGE . T LRI 7 IS, VAT AMMEFEN A SO AT DI H R THR#EAD =X 2%
FAELF9, K 8-19 X, EIA MBI DAMM BRI L OZF ORI RIS U 72T A AOEEEZRLET,
ARERNERIIIRBEOERE ., T A RT—< oy MU SEENSEIETHFE T, ERIZ—< LT ryha
T DERAIT A NMIANET, ZOBE . T3 ADOA 7 FE %, MRS EIRFRNCINZ ., [E78 O 200us OIFEELE
WEFELET,

Waveform View

[l 341.052 ms At:2.2595 1At 442.62 mHz
VBB l o 28292 A £a:95.533mA  Aa/t: 42.28 mAls

ca ;
7 VOUT !

Add Add Add 400 ms/div 4s

B 8-18. /3 A R (IERFIIR (ILIM=GND) RBDEFER (28A EFEH) CHIFIERY—<I vy D
YOBRTHEZEAKLET

T R 2 D2 BB D% A T /A A LB E A~ hOMHE R R S W F R O FRI T A 7L 7 = —
RIZEDRFEAT = A LHEFZEEL | LT OWT IO SFESRIE DI EA LB T & ET:
1. fExt—<n vy (TABS):TJ‘ FeT > TaBs

2. MY —= vy MUY (Trel): Ty, FeT — Ty, cONTROLLER > TREL
3. P—FvbT—H (Icp): Frhia—h5: FTEMMN lcg ALy a/VREBX TG IZN BT 2 m N > 7

T, N MOSFET 2R 3 5720 %S Ty 2 ICA 7 LE T,

AIRELLDEBDFERITI AV N T 2= ZXDLRFEAN = A LL, LUF ORFRIX Sy TR SV ET
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1. FIHIOHFERITVALFY (t < tretry_ winDow):

o leg FlT—~ iy MU BRI T E T ORI,

. ﬁ%itﬁi(i\ EEi/J\FElEJ EI% tRETRY‘ INT :}:W—gﬂ%ﬁiéﬂijﬂo

. BRI, lop B — 2 DFAEBICETHIR (IoL) B — 2 B CRBSNET,
2. YLREEMY ARV (t> tRetry WiNDOW)

o FFEATEEUT 6 BEICHIBRSLET,

o EAIOFFEATH AL, HE%/J‘ tRETRY\ EXTD/2 O THEITINET,

o F 5 MOB/BFRITH A7 UIL, /b tRETRY\ EXTD DO CEITINET,

o EEIME—2ZIE, W o ICHIRSIVET,
3. FuFFTEM:

o B HDOFFITNNT NGO RN/ 2ST-ZITIHAELET,
£83.H—TJ) ¥y DU (TSD) \DIEE
ARFEY SRk B/ OERITE

ILoap < lcL - MR O P RAAT

tReTRY. INT = 160ps
t < trReTRY_wiNDOW

(ThFAH)
NRETRY tReTRY, EXTD =
lLoap > leL oo < 5 80ms
t > treTrRY_WiNDOW (R 1)
NRETRY, TvFFT
extD > 6

WFROFRITRINZIBN TS, L FOTERE) RN T N TR SH L, BN Ty BEEshET,

1. 7&&@@ ?\/ﬁ/fz%ﬁﬂ@%bjﬂéfl&)&:li\ TABS EJ el TREL N THYS Vf\ll/iﬁ{%iflﬁl@@”éuz\%i#%bi?o
2. ﬁaﬁ’i‘ﬁ%yPﬁI'LoAD > | DA W72 tRETRY_WINDOW MR T DML ENHVET,

ILOAD > |C|_ @%/ﬁ\\ gﬁfﬁ’&{?ﬁ){%T L\ TABS if:&i TREL @(ﬁ};ﬂjﬁi THYS VN/V%TEOT@@L/%OCD\%/EI\\ {El};i:
2 Thys VoL FlEISZETF v R UTHRITEAT O EE A, FIERIC, @B — E Rk L7228 2 L0 F v 1L
FoF A7 LIE4A . EN B % High 205 Low ~EBBSHAZLT FLT BL W SNS £ 52Uy hTEET (VUL AREIZ
/N 20us), D% Fv LD H T High 735 Low (IZhZ /L LT=# . EN B AZEWET,
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INSTRUMENTS TPS1HC04-Q1
www.ti.com/ja-jp JADS016 — DECEMBER 2025
( START )
Y

Is EN high?

A

Channel turnson andisin |
steady state -

A

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

v Device enters infinite thermal
No .| shutdown retry phase till
Ioap > let 77| fault is removed or turns off

when EN is pulled low

Y

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

f Switch channel off |

Yes
Yes
t > trReTRY_wiNDOW Restart condition met? Restartattey Fault persists?
tRETRY,INT

Fault persists?

i . \ AN EN toggled with minimum Yes
Retry cycles > 6 Latch-off Device |[——p- pulse width of 20us

Restart condition met?

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

Fault persists?

Yes

| Switch channel off |

A
“Retry” cycles ++

B 8-19. BRATTREA =X A
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LITF ORI, Ry MEfE#Z IS —< AL F 2l —iar b LRUTENENT A ARHRIT T 5 EE R LET, 73
AADPBEE 2R H L CTHBATEMRICAS L HIRIOFRITY 4 RN TRAE T LR OETE —2I ) lcg Abyia
NRIZEREL, 77 ANy 7R 7L — A BREEL £, TORICHAETDERE — 71T IVELSARD | BIESNIZER
HIRRAE (IoL) WXL ET

EN
ov—
IsnsFH
SNS
opA—] f

FLT

ov—
VOUT

ov—

IOUT
0A—
. . Extended overcurrent Normal operation
Devi I"":?' Re:w:e”c'd Device retries until retry attempts Short-circuit event removed,
evice retries until t > tretry_winoow = nreTrv,exto then latches off switch follows the EN
s - P s po—
8-20. ¥—<I)LF¥al—> 3 rvIlLBky MEREOBRATHE
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INSTRUMENTS TPS1HC04-Q1
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EN

ov—

SNS

ouA—] _f

FLT

oV —

VOUT

ov—

I0UT
0A—]
Initial Retry Period Extended overcurrent Normal operation
Device"r'et'riaes u‘:ﬁR’> te”° Device retries until retry attempts Short-circuit event removed,
RETRY-WINDOW = nretryvexto then latches off switch follows the EN

8-21. H—2 )L a2l —2a i LTORy MEREOBRTHE

BB RN RAELTZLOD, b —< /LYo MU BEIIEES T HROBFRIT ANV T 2 — R RH#EAT =X
AT A TAALAIHBIOFRI T4 RIN T —< L LF ol — T RRERHERFL . Z D% . JEiESN- kST
TARINZEBWTHESEY —< L vy M U OFBITIIE~BITT22L8H0ET,

8.3.5 BEMEBH DAL vFF 7 25>

HEM AN 7V B8 HEM) T 2 AL TROH N EBELZB X FEAHEABIHVET, WEOAEE
NoHE XT— FET DMEREL 2R A e HVET, /NU— FET Z2R#E 572012, FL A& —AD/BIONERY
Z 7L T Vps (clamp) MEEINTNET,

Vbs(clamp) = VYvs = Vour 4)
TEREEE I (toecay) DR, AL H VB2 A JNF— 5 W T 57201230 — FET 84220 E S, o xL¥—(3,
IAFARAL o F CHBSIET, T F—CiE, BIROTRLE— (gvs)) LEMOTILF— (E opn)) NG E
WET, |WPLDA L Z I H2 L ALEFN 2> TODE AT, AR O FLX —DO— AR CIHRESNET,

EHss)= Evs)* Eqoad) = Evs) + )~ Er) (5)

TP ARDA 71D L, Epse) kD 7/ SA RZEVBARL A IDOYET, 1R BN O LRIT, ZOF /AR
H R, FIBIRE, 5EOHEROMREH R E->CRAVET,
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VBAT

Ly

VDS(c\amp)
IN
—L]
L

—
GNDI

v

VVS I f '''''
Vour >
lVDS(clamp)
Ehss)
lout {
I
I >
| ! v
t(decay) _H—H

B 8-23. BEMARDRI v FIFT7H
INAYARAA T DL, E(HSS)I VLR R OFE MBI LRV E T,

t(decay)

Emss) = Vps(clamp) *lour (t)dt
0

t = L>< In
(decay) R

Rxlout(max) +|Vout |]
Vour|

RxI V,
Ess) =L wx R xlout(max ~|Vour] In( T OUT|]
R Vour|

(6)
R 2MEE 0 IZF LW Ex,| E(HSD)ﬂi\ BMIZIRDINTRDDIENTEET:
1 2 Vys +|Vour|
EHss)= EXL X IOUT(max) ﬁ
ouT (7)
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PWM I SN 7= 558 AR DA EE I AN RS T SA AER#E T 5720 K 8-24 (T 3oz, s~ —
RA— VA OB MEHELEL THNAZEITERE L TLIEEW, TVS 1T, @R 2 RE T 272D ASET, 35
DN TIE, X 8-24 ZH L TLIE& Y,

J_‘VS

Output
Clamp

-

I

- T | |

| I3,
\-‘—‘ l TVS I }

| |

| |
T ! |

K& 8-24. S\ EHREIRE IC K B RE

8-25 %, 5mH OFFEMEAMKEHIZ VDS 77 7 REMEL TODER 2R CWET, [X] 8-26 & [X] 8-27 1L, 7%
EIEAMA T RHIBIT DT NA AR TR —RINEE &2 R TOET,

File  Edit  Utility
Add New...

Help Tektronix

Waveform View
C Cursors | | Callout
1:92.514 ps At:4.868 ms  1/At: 205.43 Hz

v: 13.957 V Av:17.943V  Av/At: 3.69 kV/s : Measure| | Search

Results

Table || Plot

Meas 1
':5.106 A
Meas 4 «o
':-16.84 V.
Meas 5 [+
Maximum
' 14.15 V
Meas 6 @
0y [l Maximum
Al L3007V
* [Meas7 (1)
' 634.4 mV.

Meas 8 M3

Maximum
" 144.6 ms*W

40V
{m3>
oV
ILOAD1

{c7_._._4:-

0s 1ms 2ms 3ms ams El 6ms 7ms 8ms 9ms

Horizontal Trigger Acquisition o
1 ms/div 10 ms Auto,  Analyze

SR: 125 MS/s 8 ns/pt Sample: 12 bits 15 Dec 2025
RL: 125 Mpts ¥ 7.8% Single: 0/1 1:40:19 AM

B 8-25. 5mH BEMER RS54 7 (VBB = 13.5V, Tayg = 125°C)

Add || Add || Add
3|5 6|8 New| New New
Math | Ref | Bus

10 Vidiv | 100 ms*...
Ch1-Cha | intg(mat...
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185
180]— VBB =13.5V, T,,z= 125°C, R ,= STG
175
170
165
160
155
150
145
140
135
130
125
120
115
110

105
0.1 1

Inductance (mH)

8-26. BEMRA vF A I7BORAIRNF—RINBES T OIVAEDER (T IVNIVA, VBB =
13.5V. TAMB = 125°C)

Maximum Energy (mJ)

185
180 —— VBB =13.5V, T,s= 125°C, R ,= STG
175
170
165
160
155
150
145
140
135
130
125
120
115
110
105
5

Maximum Energy (mJ)

10 15 20 25
Peak current (A)

8-27. BEMURA vFATIRBORAIRNF—RINBEE—-SEREDREFR (VLA VBB =13.5V,
TAMB = 125°C)

8.3.6 XN — L— MEEFT> 5>

TPS1HC04-Q1 i%, HEVEEH L —h b—% 7V r—av @i, sib EBADBLIONES T D AL — L — K
LT AR R—ar (D, B) 2L CWET, OO T 7V —a Tk, PWM EIED 10%~90% O H E
ORI B L ONL D R EE %2 80A/msec UL FIZMIZ A MLERHVET, Ab— L— KT 52 LT, HilfOEX
/XTA BOIDEBTHOEBICHFELET, @A — L=l TN WS —bhbe—% TV r—
BUIDLERDOEHRAAF 728D AT LT EMC R8EA 5 XEZ i REMENRHV ET,

8.3.7 BEEMBHDHE

TPS1HCO04-Q1 1%, & e/ B B REIR A e —< /L L X 2l — 3 a e r A L TEY . KEEI T oo F
TEIRFIZHEAE T DR ABIRE R ﬁ%lﬁﬂa‘é&:f VAT AOFFEMEE RIEIC A &S ET, RTSARIL, 7«7»—%
INA PAR A F oA 72T 5L T, BIRHIR T 4V B X OUEER 7 4V MR DR EL SR AL £97, (RIEEE

NG A . REEI TP OFRETIEIREIRENERPIEAEL, BIRELEORE T 25| k23 7H r%z%v)ia“ob
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MU R —~L L 2L —3al MOEBWRHIR T ASNAR AT a2+ 520 T arF o M AMERSICKRET
BDIEMMHEEIZRVET,

8.3.7.1 RAERHED 7= DA ZEEFHIR

T NAZO A ZE B REERE (TR | A EMEAM O T BRI AT HRABRLEE ICHE TEES, ILIM &1l
PIZR M P ARIR T2 2L T BRGEHE T TR TEET,

s BFEORBEAWMEMHFICADE TRAKAEERERELET,

o EEFREOM KRB ZIALDDS EROER A RHELET,

o E—JERAHIRT 52T, PCB BHRIES 2 17 Z A XD FR AR TEET,
s FEMAMOLBERICERL —VOELERE FEi/NMNRICMZ D2 ENTEET,
o VAT LERT, JO/INHTIANARO @R OB AE FREICLET,

8-28 BLV M 8-29 (X, FAl—5M Flk1F5 47T0uF HEMAW O FBEBENEL, T /A A% i KB it il RE% E
(ILIM B %2R (STG) IZE#E) LU/ NETRHIIREE E (ILIM B A —7" 0 ) IR L7256 T L TUVET,
RWEFHIREICEY FEMEART 2B T HEOENERBIHISI, —v N or o MU a2 EE 32877
V— R E 2 EB TEET,

Waveform View T

At:416.795ps  1/At: 2.40 kHz

Av: 10819V AV/At: 25.96 kV/s
:-3.801 ps t:412.994 ps
v:-217.880 mV B : 10601V

M:
' 45.98 A
-~ Meas 2

Maximum
1" 7.070 V
eas

Minimum
J': -312.5 mV

8-28.13.5V M VBB, ILIM B> Z#ih, FBEEE 125°C £V FREICH(FS,. TPS1HC04-Q1 F/NA RIC K
% 470pF BEMAFTORE
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Waveform View

Minimum
' -87.50 mV

At:561.279 us  1/At: 1.78 kHz
Av:13.218V  Av/At: 23.55 kV/s

t: 562.830 ps
v: 13.639V

1,551 ps
v: 421.018 mV

8-29. TPS1HC04-Q1 /31 R[CH(F S 470uF BEMEROREE (VBB =13.5V, ILIM EXF—T . AEAE
& 125°C)

8372 BERUAMICHIZ Y —<IL¥alL— g fFEERER

ILIM EANCHMTTHE BT A L TR L7235 . TPSTHC04-Q1 13—~ /LLF 2L —al A EEiRHIR A2 AL
FI, b—~vAlLFal—ad, ~NU— FET OIRE (Ty ger) 22 b —Z1RE (T conTROLLER) &EEEIL 7273508
R T DL CEE T D AIREIEIE IZ K> TR T ET, EERA SV MHORE AN RKEI2DE, T
A AT ZEIEEHERF L SO KIRDO SR EEBIREZ ML T 572012, BEIRIZERGIBRMAIKL 3, ZOEIL. &
EIEAMOFEICKL TU FORE LML ET,

. AEMAREHEDOIEK: —~ L Xal —a AFEERGIPRICED, X 8-30 IR IHz, r—~ /vy hFY
CVEBIER I I Z AT TR E Al BRI A EME AT OFIFE S KIBIZIER L E 97, IRE SIS U CERZEINIC
EET DT, KT ANARIERDNAAYARAL T LOHIT DR ER B BEERHI LN TEET,

o FEYVVREMEORE L AEK, BItHIRIC —</L L¥ ol —ral e niGs KEEar 7% KE
THEDIIAA T B FEN T L A7 SEDHEBHNLNDIENHVELT, MO TE VR FA T, VAT
AZKRET2 /AR EMI ORJEN B AL TOVELTED, AT TIEENLEZHERTEET, KT A ADY—< L
Fal —IalBREICKD ., ZOIHERITIREIIRVET,

o Y —< VTG F T ADPLIE <L F 2l — g T RIFEN—TEIERL ., O T U REREO VAT AL E
MafEtRUET, RN B3 25EEH A BIIAKISNA T80 (ERDAA YT THOND IS 7 Hil AR REZ EL
AL IETEET,
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Waveform View

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, v
as 8
dmum

Bl 1363V

Meas 9 (5
' 14.39V

M Meas 1¢ o«
:78.13 mV

At:922.835ps  1/At: 1.08 kHz
Av: 12400V Av/At: 13.44 kV/s

8-30. TPS1HC04-Q1 /N1 RICH(T 5 680uF BREMAERDFIEE (VBB =13.5V, ILIM E>A—T>. AEAER
& 125°C)

8.3.7.3 BEHARICEIIZBRATY <IN+ y UV EIE

REBOFREMARITHL UL, THAAARY =~ Ay MO T3 VNN T L, AT —~ Ly vy M D
B ZBATTABANHVET, ZOBRE . T AL ACEEINBRITREAN =R L (a0 8.3.4) 12k, #¥K
HDOFERITH AN ZE U CRMEATHERICA AT HZENARE T, MUK ENRESNTZZLOFEMHAR T
L, =~ X2l —2a I —< oYy M T UG A~DORBIZEDN B IS, BED R &) 270 AL—
RN EMFTENFEHRINET, ¥ 8-28 1L, HEEI OV —~ L vy M OFBIT AN IR EEAR OF
BENEZRL COVET, ZOEMEIT, BHEEARICHIZE WA A B —F VARSI S I TRY, h—</Li %
NN T NAANA T Lo THar T oM RESILEL2WT TV r— 2 AZB W T, PR FTRER G A 03D
Di‘g—o

8.3.7.4DC AN T U HREBEEAICEZWE

[Fl—F v L Ccars oAl DC Afa A5V AT 2G84, ME Db BAEEL EE+5

ZENEETT,

o PN NV DR o T U ARTEW AN HHGES V- DC AL, T A AD T —< b NY b
2B L ET, DC ARTCEDEIEK (PR) 1FEEFASE, U — FET OREREL LA ST ET,

o AT UVFBRESIDOIET :FET & DC A )HZ e TEIBRIABAEL, BERELY —~ /L Sy T
LEWVMEORO~— U B LET, ZOMER. F—~v/L Sy M 7w XD 2 BRI R B TEDE,
Rar 7o EENEEIIKTLET,

o IESNDEY—< Ty T DC AMTENRETY T U TREBRSIFEIRHCEAET DL TORRINI-FHEIC
FOY—~<b Ly MU ORAEDREDATREMER S ET, ZIUTKY, 20T U REHICT SAAREE L) H
WERREC, iV CHRIT AT = A A AD ATREMERHY £7,

o FE EOBREE: WS OAMNIAT ERIFFIY R —NT A0 ERHL5 51, L FE2EEL TEE,

— EIRHIREARIR T 5720 . JOPRSFIIZe (Fy) Ry ARG 2,
— P EVEYET DT 407 PCB Sl Al A iR 5.
- HBEEDOEWT T Vr—ar Tk, DC Affear 7 AmA BT v /L CHEE) - DR A RT3 5,
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FHEMA RO T AR OBRENC BT AT, TI OTRA~—hk /A AR AfvTICLAFEG R K EEE
i, RIAAFTOBRE) 5151 7 7V r— gy LR— RS RL TSN,

8.3.7.5 /N1 R{%HE

VBB = 18V, Ty = 125°C IZBIFHT NA A7 7V 2RO R BEMAMEBICHETLT —X4&, FERIDRLET,
TPS2HC08-Q1 L Wx TPSZHC16 Q1 TRAATIE, B —F v RV DHBF SN TOET,
R8ATNART77IVLKICHEIIZRELHATRBOER

P—= AT T DR

g5 ILIM AEMEAR Fe Bk (BEYE(E) 2
F—T 2mF > 10ms 7L

TPS2HC08-Q1
GND 1mF <10ms H
F— 47uF <10ms 7L

TPS2HC16-Q1
GND 220uF <10ms HY
H—T 470uF <10ms L

TPS1HCO08-Q1
GND 1mF <10ms HH
=7 680uF <10ms 7L

TPS1HCO04-Q1
GND 470uF <10ms HY
F—T 680uF <10ms L

TPS1HCO03-Q1
F—F 1mF <10ms HY

838 /NNTHE

8-31 1%, HER B IO E HEMERFORMELHUE T2, AREMEER LI ER LMD TN VT
ETNERLTOET,
|nrush t%ﬁﬁé}‘:@t \——‘7*)\ {}IL%%U BETZD*)]:H‘;I%@:I»—/V}\ 7/1)7}/ *f&#o

Cinrush : 7 A7 AV I HEYNZ AT D7D+ 70 BV AR T AT O I B = 3L X —EME R TR ENE TR,
* Ryc :EFEMEEN (Vbattery | Rye) ZIRET Db 747 A MEHL,

Rinrush

—W

Cinrush

) —

B3 8-31. > > FIVIZ/INIVT ET I

T—)UR RF—HEf, 74T A MEPT (Rinrush) 13 E TR BEDIRHUE (Rye) £V 7~10 KL/ D728, KRERENEFRN
ALK Rony (A AR DA F BB L2 ET,
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EEEROBREE CTlX, SV TITHW IR ESNDZETEL DAL F 77 AUy D% T £4, 1 8-32 1%,

NT DE—F EWERB IO = EIRICKEEET D, LT OIO R EHERE R Ry N — 7 TR S IV D FEEREE D

AL 7 —F 77 F v TT NERLTOET,

* Ryehicle : /Sy T VB v — FITURETORKKICBITATAY N—RABXRax7 2Pt A>T 0O
Ras.on switch (A1 F D Ron) ZFRUN T, BEEH TIE—MAIIZ 45mQ~130mQ OFPHIZ/RD ET, F T —T /b N
— X2 TUE Ryenige 135 50mMQ., -V Vr—7 /L A~N—RZTIEH 100mQ L7220 E T,

* Lyehicle :7AY N—RADALEZ I Z AL, BIRD AN — L= BLOE— A AT B2 52 F T,

o DRT ARG o/ FERPIB L O T U RSP, BB SROBEICE S LET,

PINVT FEERFOE — IR NI ARE T HEe 3 DOERIFLL FOEBY T,

*  Ryenhicle : FEMIOIEFIARKENZEE — BRI SIVET,
° Rds,on switch AT DA KT (Ron) HEMREIRICESLET,
° Rinrush :q‘%l‘ffﬁﬂlill/j‘@:l*—‘/l/]\“ 7/(?%?/%*&%0

Vehicle Wiring Model Bulb

—_—— e o

Rs,on switch

opy

Battery

B 8-32. iRt LERM 7 —F T F ¥ EFN

8.3.8.1 NI T EaRRAIFEYS—INLFal—arE—R

EWZE NERZ LY LT ARICRL T, TPSTHC04-Q1 1Z ILIM B >% GND |[CE e+ 52 THMETX S, FE
P ==Xl —al MOEREHIBEET—RFEZRMALET, RE—RiE, LTFTOT SAREHEICIY B EREIKTT
Lan—E M0 5T Al e/ i il IREEE ] L £4,

o JREICEDLLT, BEEEITHIIRE 45A ZHERFL F9,

o AW BRI S T HE

8-33 1L, ILIM B U &7 T RICHE L TR ELTZIE —< L L F ol — 2 a  BRGIRE—RICBIT5 ., KT/ SA 2D
35W EBERO K EXIE R COET, EF—~ AL Kol —TaT— R Tl TS AT LT AR AR5 50
728 NEBRITH I TE, 10ms Kl cE—r A LET,
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== s
VBB :
[ -vour
04t ms VAL 960.37 Hz
A 12511V AwiAt: 1202 kVis
40113 15 B+ 1.001 ms
v: -157.123 mV v 12354V
-OU
cs
VDS
"
—---- POWER ¢ | ——
P, )
EN
h3 —_—— {orizontal qge
10 Vidiv 10 Vidiv 10 Vidiv 10 A/div 10 Vidiv 100 Widiv Add Add| Add 1 ms/div 10ms ) /1

B 8-33. 13.5V VBB & T IC&1F5 TPS1HC04-Q1 //ﬁ)ﬁv*)lzﬁﬁﬁﬁo) 35W /L T FEBHHE. Ta (device)
= 25°C. Ta (bulb) = -40°C. ILIM = GND

8.3.82 NIV TRAETHBORETHE

By MO SV T AR ARIREENRE, E7213 VBB EBEA S <N BB RNKENGEME T Tl AT A AL R E

IRBMRFEAT = A DE R TS,

MDA O/ RSS9 7
T ZENFEEA X MU, FET 3BT D812 A0y FH TSN VEWET 28k 723 BLHIS IV E T,

ZOIRFEDFEAET DL T/W’X VIR —~ L hE D LR TE (TJ FET - TJ CONTROLLER > TREL) AT

L. tRETRY_INT DINICHBIICEIR L ET, ZOREREIFIZED, T AR ERBARN A% 5.2 5T E7a< N
NT DIE LS CEET,

o R b
FRRFH 7Y —~ VARGEDREIEL TODICH DL T AR EN LA LFHT 7286 . FET ILEED Tags ZH AT
R AU CHEXT 22—~ Lo vy NI U ISBAELE T, ZOWE | T A AMRHEDTZOIZAL T AT SH, N
IR 58 tRETRY EXT DINICABIICEIRL, 2V T OREEZFHLET,

TR, ILIM Bo %7 50 RIcE#E L CR ELT- Y —~< L X ol — 2 a BREIRT—RICBIT5 . KT NALAD
100W /L7 (IRIESH) OFBEENEZ KL TCWET, T A RT Y —< Vv MU UAR#EREIES Y, BBl 12
RISV T A LET,
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Waveform View £ :
B
2:248.115 mA £a:39.909A  Aa/At: 477.60 Als
LR RN AR AR N RN RN R AR
VBB
B
ca
L
. ILOAD.
a ms 40 m

Ch1
10 V/div 5 Vidiv 10 Vidiv 20 Aldlv

B 8-34. 13.5V VBB &4 T IC$H(F5 TPS1HC04-Q1 //ﬁjﬁv*»ﬁﬁﬁﬁo) 100W /\)1/73%5%#%1&
Ta (device) = 25°C, Ta (bulb) = -40°C, ILIM = GND

8.3.8.3 T/ A A 14E

VBB = 13.5V, Ta = -40°C (BT 0T NARXT7 7V REKDO AV T AR FEICHT 57 —2%, TRIRLET,
TPS2HCO08-Q1 LU TPS2HC16-Q1 7 /S AT, H—F ¥ R D HPH S TOET,

R85 TNART7IVLBRICBEIZNINTEAFREBEDER (EWI—7IVE. Richice = 50mQ)

5 S — < 2o ~ )

i ILIM T AR FEEASR (HEvE(E) W ‘7/1//’\;;}\57"7/0)}\)
TPS2HC08-Q1 GND 35W <10ms HY
TPS2HC16-Q1 GND 27TW >10ms HY
GND 35W <10ms 2L
TPS1HC04-Q1 GND 60W <10ms HY
GND 100W > 10ms HY

4 x 2TW (B\WV7r—T7 Lo
GND L >10

—xAfFE) ms BY
TPSTHCO3-Q1 GND 2x27TW <10ms HY
GND 35W <10ms L

8.3.9 74/l FRHE L THEH
8.3.9.1 B2l A R — 7V kE

DIAG_EN B I2Wiiéie A 12— 7 IV E 13T 4 AT —T )L LET, %E%iﬂz@?‘/wxaﬁﬁﬁ LTh, v12 WD ADC
U —ZANHIRENTWBEA ., ~A=221% GPIO 2 LT DIAG_EN % High ([Z@EL T DT A AZAD B WiaA
F—7 2L, DIAG_EN % Low I[CRETHILETHMDOT NARADBW AT A A —T7 M TEET, £7/-. DIAG_EN
L EN % Low IR ETHIET, TS AT E B e/ NRICINZ D2 ENTEXES,
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& 8-6. BEIRER

DIAG_EN EN SNS FLCT REBLIUDZHET
L H EALE—F R #* 8-8 2B MW SNS %%, FLT i@, 524
it
L EALE =R A WS PR
H - * 8-8 &M * 8-8 A #* 8-8 &

8.3.9.2FLT LAR— b

EN 78 High ®7 77 7 IRHETi%, DIAG_EN DIRFEICRILRZ2L, FLT BT A AD T 4V NRRER AR+ 57212

fEHEET, EN 25 Low DA 7 HKAEER

Rz

Wr<ix. DIAG_EN 2% High ®&&IZ FLT BUid 74V MREEZ AL £, 7

SNARTT VNI THE FLT Bl GND I X T ENE T, v AL DEFL -~ ST, 3.3V 7213
BV HNE T NT T INETT,

8393FLT9M3IY

UTFOFIE, FLT Er oo 7R/l T0ES,
RET.FLTHA13IY

et

TIMING

DIAGNOSTIC JKREIZ 1) BB AR £7213 STB 74 /L RN S FLT
7Y —NETORFH,

t7va8.3.10.1.2(toL. toL1 tore) 5 MR

ZOMDT A /VNEAEDS FLT 7 —RETOREH

trauLt FLT 25

7 F VNIRRT FLT Uy hET

WNERERFT =77 F v IChD, AV MEBRRE DD FLT (500 vk
SNDHETHRK 1ms DEBLENECET,

8.3.94 7#J &

LIFOFRIF, SFSFRELBTIZHBIF5 FLT £ (DIAG_EN 23 High 22E 902 B%72<) & SNS v (DIAG_EN 28
High D83 8) DISEZERLTNET,

x£88. 7R

SNS (DIAG_EN |FLT (4N 17 .,
EN ouT N
St &t High 5%) B IS Bk FAULT EI#
L L — A —H A H @ —
ik VBB - | N
= H ROL’\?AD * — ILoan/Ksns H W —
P—=ib vk
XU ET, F- | BB AE
. _ I RSN AT IR ETA NN ITF BT
B H VBB -lew* Ron | s 7 IsnseH L PIRHLI-bx . |2 834 % B
EIRHIROER | LTSN
ZIRFr
Fyhia—h H L HINZT TR~ ISNSFH L FARAATED | BBV AE-
LS (2SN Ay Il o a o A /%
L. BHHIIRA |22 8.3.4 251
HERN/RY LCL7ZEN
S
KAEEREDH %) L~H L M7 IR~ ISNSFH L P~y oh | AEVNTAET-
1k A EARDE | XTvF, oV
T, T AALE |22 8.3.4 25
vl FRAE A 2k LTEEn
LTWET,

82 BT BT — RN (DE A

CEHOEDE) EFE
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& 8-8. 7+ IV b (FiX)
SNS (DIAG_EN |FLT (4717 y
Sl EN ouT Stk High 5] ) B FAULT [t
B AT D7 +
¢ [N BT
L H IsNSFH L (I.DIAG—EN a D, NETNT HU
High Di54) HEH A
BABCEATT, 7 il
S~ VBB - Vour < B0ES,
(STB) H H VoL lLoan/Ksns H @ OB, = —
—H#—i%, SNS
TS
WCHIETEE
7
TS ADMRE = o
e — NS 7t —~ Ly E?{U F7/|’ii_
et ——= L. H . Tags BRI EH | L oM S AN e/
A L SNSFH ST e 834580
THE YYD .
i LT<Ean
TS ADKERS = o
- - e —en s | HIBIETOST
st f’/l/- H _ TreL MM H S lsnsFH L oM (SN ’ZZ%%
D Ay FLI= F ALk ENY 8.3.4;5_;/;\,\.\
‘/bi@‘o L//C<7L;_c_l/
8.3.10 £ZHHHEE

8.3.101 A= AFOKRE
8.3.10.1.1 F¥ RN A>

F ¥ ARDA T, DIAG_EN = Logic High D556, 7/ 3 A AD @k LB it A& 4528 T, #MiB ADC 128D
T RIEDB AR 2R TEET, FLT 2 TIIRHEARESN TOARVWILICEE L TLEEWD, FrRABA D
LEDBMAM AR ET AL, 22— —FTT AT LI TIMLERNHY ET,

8.3.10.1.2 F¥ &N A7

DIAG EN = Logic High ™34 . OFF JRAE THE AT AR FTRE T, Fr 347 T, AR ST
L6 MAEBEITAMICESTH OV I vanEd, AW oSG M EEITEREEIZELS, VBB - Vour
<V &720E 9, FLT B> 1% Low (2725 T MCU (274 /L hZ@ AL, SNS BT ISNSFH TANNEREHIILET,
HINZIEHITIRAVER loLopr 2MALTUWNET . ZAUZ, WERO Ry 7 Hil IR L/ DM SO 272 & D3RR T
ELET, 2D T AT =7 EiREA 7By 5720 ONE 7 VT v 7T (Rpy) NERESIVTOET,
WENEE — R CORMR H & #E 7‘671&5 ZOTNT T ERIXHTAM BRI /NS TDMERHVE T, AF L A

BIRAARIR T D722 7 A ZIZ1E, DIAG_EN BX U EN B THIHES LD Ay F B IO VT 7 EIL S L
TWET,
BT ORI IEIEIZIE 2 DORRENDHY, P BLO D A7 RTIE 0.4ms, M BLTU B ST RTIE 2.4ms 72

NET, 2.4ms OBAHE RO HEBIEIX, WEZ VT v 73T (Rpy) 23 VBB & Vout BV MIZEIMELEINAETOE

ERF M 2R L COVET, Zhucky BT SA A0 SNS B % MCU OB ik H A I3l Reng I2HSREL TWOWDEE
<%, DIAG_EN @ﬁﬁy~/f‘/x$h1/ﬁ (DIAG_EN High /X)L 2 < 2.4 ms) AT CEET, 2D T /3 AN L)

REEOEEBFBIMR M ZIT > TCODIGAITIE, BAAR O 7 ANVNIT 7747120 ER A,

Copyright © 2026 Texas Instruments Incorporated BHENZT 57 —FN 2 (ZE

Product Folder Links: TPSTHC04-Q1

GBS FkE 43

English Data Sheet: SLVSI28


https://www.ti.com/jp
https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/jp/lit/pdf/JADS016
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS016&partnum=TPS1HC04-Q1
https://www.ti.com/product/jp/tps1hc04-q1?qgpn=tps1hc04-q1
https://www.ti.com/lit/pdf/SLVSI28

TPS1HC04-Q1

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

JADS016 — DECEMBER 2025
VBAT
L
VBB
DIAG_EN =
— | l_CKDMQEN

| I \ I EN
| | - T
! SNSFH OPEN LOAD
} VoL
L 7777777 Reu

SNS ! \
|
| *
|
|
|
|
|

—_ |

FLT| |
EN
GND

ouT

VBB

Voiac_en

VOUT

FLT

Isns

g

B 8-35. A ZRRETORMARR L

]

tov

tor2

v - -"-"-7T-""-"\Q" " —-—"—">-"7’T /"7 —-7T = |
VBB - Vour < Vo | (Open load fault) |
U
|
e e e e e e e e e A — e e e o e — —  — — — A —— l—
D e S e A T
toL tor tor2
ISNSFH ISNSFH |SNSFH
P P P

44 BRICIT BT — RN (DR RBE S) EHE
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bz
HHE OB ENVEB LN FAVEERIL 100ns T3, $ilH1E 5 ITITLL P& EvET, EN,

DIAG_EN,

8-36. AR DRIY 1 = /D

8.3.10.2 Ny F U ADEHDR L

Ny TYSOFEHEKT T DR AN = A LB LOEEIL, A REBEA 7 IRREDO T 5 C. B AR HEFE T T3, 34
[ZDOWTIE, # 8-8 ML TLZE,

8.3.10.3 BB LU/Ny TV RiE

WM (— RISy TVERENET) (X, T AAADT TRy TVENIZ725 Vonp = Vear C. BIRE L RN7T
URIZEEHGESND VBB = 0V O EXIZRALET, ZOHE EN B A TR T — ~ORARHIUE, FET 134
(2720 A F 3N EBE THBE B EZKESE . R T A AL —RE2EL TRNDEIREEET, #1307V~
IRRAELTZEE, TANAABARET D20, B AL —RDT TR R NI — I 5 RITHDVLERHDHZEITEEL T
FEEW(BFRIZEFTOT oy 7 ZAFT—RBFLELIRNGE) , 7TV R R#ER NI — 21280, TRALADT T
RIZEY 2= VDT TR (BEXO~Aar D770 R) IDENNELIRVET, 204 7'y NI, T3 AE~A78 b
n—JMoarys B Ao X =Tz A AZB W TEETLILERNHET,

eI Smart High Side Switch VBB
J Rprot — <4
| GPIO ’\/V\’ EN Gate Driver
7 1G4
GND }, Rioap
Reno

8-37. /Ny 7 U Eli%
SHEBERFE RIS DTN SN\, I R#E 2B R TITZEN,

8.3.11 IREMEE
8.3.11.1 UVLO &

TAATERELE VBB #7528 T, VBB METELLX T FHIL AW EMEN AT HZ8%20E %3, VBB 23
VUvLOE ZTRDE, TARA ATy M LET, VBB A VUvLOR FCEATHE, TAARIAATRVET,
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8.3.11.2 GND FEs (R

GND FELNFEATHE, A F—TLE 508 High 7> Low 7E970\ZBlH S, a4 712220 £,

r—2 1 (T34 A0 GND 32k): ¥ —~ /L /Xy (Tab), IC_GND. B HIR TR N 1 DDO/E—2 T VAT NS
FURIZHHE ST HEE, GND BERLREN T 774712720 E T (X 8-38 25 ),

L

Smart High Side &
Switch VBB
MCU —w—111/0s
—4
. VOUT
J_ GND }
{]
\ Load
B 8-38. 7/NA AM GND %k
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ZOIREETIE, Afifd GND (I5] e TOET,

i
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Switch
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VOUT
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8.3.11.3 BRI L FRE

BIRFE LR FAE T HE, ATIH High 2> Low N EHDICEEDLL T, HAIEA 710 Ed, bttt Eii s &Aoo
A, T BB ESBELU\W 2 BRI ICER TEE Y, U—AN F— A%, BESINHE
PR OBE T, ZOBREIT, A F 72 2 TN —T %5721, TXTO 10 SEREE R A TR ET,
Tl Tt A2 OEFEHT 7T A GND 1y T —7 (X A4 —REHPFL T INBEHE) . T35 D 7V —7R A — /L8]

EEHELEL F9

= N
Smart High Side &
Switch VBB
MCU  —a—{1 1/Os |—4|
| vout
i_ Gg} -& T -
L
RGND{} Deno > {
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8.3.11.4 HEFi{pE

FE ATy F A4 —R % VBB (T8, WBMERF (ICT NAREAM OW S RSN E T, Tuyd 7 H (4 —F
13 ANy T VDR ST TITE R AL F8 A,

Smart High Side Switch
ENXx

VBB
¢ 5
L |
X WV —1FLT Reverse FET I
Turn On
L
MCU X JDIAG_EN —=VOUTX
TN S Load
T b3 ILIM
GND X
T X }‘
X X

1

X

]

K8-M. 7Oy o4 A —RICKBEETRRSE
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Ftk 2(GND 2y b7 —7{%#) : ZOHEGETlE. /\/f"j‘/ﬂ\ DT INAALZ T L E S, ARfOMERIT, Aot
—H AL E S THIRS IV E S, WM A CT2356 . NV — FET Z V28 ke B T L2 B Hset e KGR
Eé’%iiﬁb \J:5G:LT<7LC§1/\ T, RON(REV)TE‘& RB JA ﬁ*%%’f%)ﬂb(n+%f%ijﬁ /\/TJ@JEE{f 7%&'{4:’(
BARKEZMADTDIZ FET 24 L TLIESW, ZOEMEZ, IEBEESHIISITND EN BT AT LT TR if
DFRREEZBL CEBLITEET, 7731 AD GND LA D GND & [ fii H 328kt OFERIZ B HH 3, GND &EED
TITINRAETLLEEE WE I ELHER T 57O LN F O X2 Ol B A iR L TS,

o FAZD GND IZBHRHIR T 0T~ 7 VIR 285 L £,

e Riono J R

Smart High Side Switch —
| 1 EN A VBB
=)
-
r W LFLT Reverse FET I
Turn On
McU | {IDIAG_EN vout
] SNS Load
—[ S ILIM
GND

8-42.GND v FD—4 [CK BN ERRE

o IR - IRHIEA A A —ROWFNEEGE S SN AR R AA Y T AT bl ADY—T AL I PFEATH5E )
BV HSS F/iIF A A —RDIRIZ ORI DBLNNHYE T, D7, TI T, FEM A OBERENRHZ(THHT
EHEAF—REWHNAE T HZEEHELIL TOET, 4.7kQ HEHLE Ip > 100mA DX A A —R A3 A THWHNAE T
HZEEHIRLF T, MEDONAYAR 20 F AT 25613, 7 A AR TIERLL S A A — R a3 f TEET,

o FIUREHL: N TV OMHHG T IFTA D 1ISO SV AR U TR, HRFUEA R EVNEE, EIEHIBREIR D B2 E

‘é—O

-V,

—lanp) (8)
ZZ T,

- Vel WX Ky 7 UEE GBEE-16V) TT,
— —lgnp 1E. 7TV RE VR 252 LD TEX B KM ETE THY, Maxt i K EKE TR TEET,

o JTIURHFAFT—R WE LT Oy T HDIE A —RBRETT I, ZHUIZ 708 7k (] 600mV) (2o
7eB0ET, 7233, 1SO 7637 pulse 1 7 ANTIL, X A4 —RKB AT AZIRNIDNT, X A4 —R%EH) 200V DiiE

(T DMERDHVET,
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8.3.11.5 MCU 1/0 D{R:#

AD IS0 VAR FHFEMARIZLD Ny T UK RE | Z<DERMETIE, 73 AD GND B ANZADBENBAELT,
~ A D N0 B (—HRIIIT EAZEERS NN EREE) MRS T D FTREMEN DD £, D7 | v (=& HSS O
I ESHGIAMLETT,

F72. GND ORI 2 U122 RFE D7D | Tl X Rprot HEHLUIZ 10kQ HEHTAHELEL TUVET,

Smart High Side Switch 0
" Regor EN VBB
—— AR 3
| R I}OT: ; | — _‘I
""X" | LIFLT Reverse FET
‘ Turn On
! Rprot!
MCU ——AA— {1DIAG_EN o
N
SNS Load
ILIM
GND

RGND DGND I
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8.4 TNA ADWEETE— K

TSAAIZIEEN B DIAG_EN 2| 3100 VBB BIEIZESWTER TEEORENHVET, SEIFkE
37 =2 —hBl TERESnE T,

VBB < Vyyior

VBB = Vyyior

EN = Low
\ 4 DIAG_EN = Low t> tstey
\ VBB < Vi ¢

] SLEEP )« N
VBB 2 Vv r
EN = Low
DIAG_EN = Low
EN = Low
DIAG_EN = High
v EN = Low
Open load & STB fault clears DIAG_EN = Low
( DIAGNOSTIC STANDBY
EN = Low
4 DIAG_EN = High 4
EN = Low EN = High
DIAG_EN = High DIAG_EN =X
EN = High EN = Low
DIAG_EN = X DIAG_EN = Low
ACTIVE
r el
J
EN = High
DIAG_EN =X
TABS & TREL& ICB & ILm fault clears
& EN pulled low to reset the
latched fault Tass || Trer | Ics || lum fault
happens
. 4
Open load || STB fault happens
'k FAULT
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OFF
F A AINAT DIRREIE, 7734 2D VBB FBIES Vyvior % FlElo72E & 234 LE T,

SLEEP

ZOT ARG, EN B3 tstRY Zz HRFH Low [ZfRFFSAL, 722 VBB A3 VHV_F A DEFE 1 STANDBY
REEDDERB L CAVET, T4 712720 F 7, SLEEP IREETIX, TAANDTXRTOT ryr 34712720, VBB
~DOEWIL Ig eep 72V ET, SLEEP IREEN ST, EN 228 High (2724U1F ACTIVE dRfE~, EN "> &S
DIAG_EN E">7% High (Z72411% DIAGNOSTIC k&~ VBB 2% Vyy r % E[RIFLIE STANDBY [RHE~ER TXxF
7T

STANDBY

EN U723 Low DEX | 7 /31 A% STANDBY HRAEICADET, 71134712720, DIAG_EN 2% Low (2720 &9
Mty M EEREL COVER A, ZORRETIE, TR TORNEL — A3 W ST SLEEP E—RIZ725Z 872
T HAA N % PWM 2L CERCTEET, 734 AN tsteY Fi%L . VBB 23 VHV_F ZREDE, TAAARE
SERIZT Yy 7L, SLEEP IRREICATLE T, 72720, ZOREED tgrgy Aii T EN B 23 High (IR -72854 .
F XA AL ACTIVE JRAE~ER L £4, FHEIZ, DIAG_EN 78 High (2725, 7731 A% DIAGNOSTIC {REEIEB L
ES N

¥

L}

EN 7% Low T DIAG_EN E>7% High DL& | 73 A AT WRRIEIC AV 3, ZOREE Tl B BAR £7213 3y 7))
~OFEEZWCEET, BIBAMEII Sy T VERE T AV ESOWNT NIND 7 4V IRIENFEET DL T /3 AL FLT
%7'&—]%/\ SNS v° 1% ISNSFH %Oﬁ%mjjbij—o

TOT47

EN B> % High (2L CH D EA T DL, T34 &% ACTIVE REEIZ AV E T, ACTIVE (REETIL. BFCHIFRAE A
ILIM B DOAERIREIZZ > TR ESIVET, ACTIVE IKAET DIAG_EN B8 High (2&#15E, SNS B U T AT
ICHBILZEBREHALET, o, DT RDOF X R TT A /VIBRAELIZPEI DL, FLT Erpd@mmml £7,
DIAG_EN 7% High £721% Low D EZIZT R TOF v a4 7IZLT28E . 7731 AL ACTIVE IREENLERE TX %
T o T/ ANA 7T DIAG_EN 73 High D356 7 3 A AXZWRIRIBICER L £7, 7 /31 A34 7T DIAG_EN £
2 Low D6 T A AL RRR BB L £,

AR

EN 223 High OIREE T, (THD FRIZED T SAAREEENEL AR D ZHE AR LI E | 7 A A TR B
AVET, ZTNODOBERZITIL, Mkttt —< vy MYy fBRt e —~ oy My EBIREIR, Bk
BT, ANy TVERRSEEN S ENET, THOOEER E TR RS EA U MIED, FET 133 vy 7S, 7
INAREV AT L RFELET,
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97 TV T —a  ERE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV AINEZE DIEHEMES e BB RFEW L ER A, 2 0 B ISk 2 8 oA I >V T, B
BERROELTHBIL QN2 E20ET, 2, BERITA & O EEELRIEL T AN DT, v
AT LOREE HER T DM ENHVET,

9.1 77U — 3 gl

TPS1HCO04-Q1 5 /31 A%, &EER, LED, UL —, YL AR, b—Z— VT 2— )72 MRIEWFEE ORI, i
PE A EVEARAERE TEXET, AR WA &k E OB AR 12> T ATV = M ARHRIEIAN AT
RETT, EIRHIRA G T ATRE -0 . LA BRI AREIRE T 7T 5L T, VAT AREDE R
EEEET,

9. 2REXMNET TV — 3

RO, TPSTHC04-Q1 (T3 T DM D BEfe bl 2R L £,

J] ves TPS1HCxx-Q1
L

Cves Cic

IC_GND Vour

T
Tvs DC/DC

Battery + Ccvout
' c
BULK
b |
RPROT
vee E EN
L

v |
I’

RPROT

DIAG_EN

MCU

RPROT

H\m
I

P
To s
528

=
WY
|

Optional Zener IC_GND

Roano

Dano | optional for

reverse
| polarity
protection

2 and hot short
g robustness

r———-—
I

I

|

[

System_GND
9-1. RRMAT TV T—a DR
9.2.1 5 EfF
& 9-1. B RIE

B Wi HEY
TVS SMBJ39CA Ny TVInbO7 4 NS B PE (1ISO7637-2)

CVBB 220nF J:D{Eﬂfl EMI ‘@‘H‘E
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® 9-1. HIRIPRIE (WiX)

i EA By
Cic 100nF EMI & & & 51910, APMOBER RILE/
CguLk 10uF BIRL — LV OBEBELT AN T HDOIESLHET
ReroT 10kQ ~Araarta—F LT RN U O
Rum B 68 EMETLE | s et R s 3k
Rsns 1kQ U AER A ATEIEICE L ET
Dsns SMBJ50A SNS L fliEd ADC ORKIFATBIEIS 727 58T, iU ARIE 1 LS
HHZENTEET,
CriLTER 100nF SNS 720 RPROT Lfll yb e 5L Tr—rS A= 74 L 572 L, MCU @ ADC
WCAD I ARG T AN A ERLET
Cvout 22nF EMI Rt Dt BIEMMEDTANLY T
RpuLLUP 4.7kQ F—F U RLA BV (FLT BEOLPM) 7 LT v 7 HE4L
RanD 4.7kQ VAR OZ— F 7T GND OEMEZZESEET
Dano BAS21 # A4 —N WHEBEBETIL. GND 23 A7 L7 T RIGES TR ELET
RGND_series 1Q I COBREPEDT=01Z Dgnp (CEANCH A Bm L £7,
9.2.2 FHG R FIE

SNS EAZHAMPT IR ARSIV TN EA X 201 20T Reng EPUIEZ L H T Bt 0 fiEA M) L&
H5H72012, SNS B T4 ADC D KiFAREBIETHD Vape. max (7T 7T MHTY = —Z A4 — R Ei=3 K
Yoy EdR% SNS B #3235 A1E X 2 ZHWTHE I TEET, 0@ W BT IR A2 D123, FFRRE
1% DINOIFIEAHELEL £,

&9-2 RENBT IV —2ar

VALUE (SNS v|Z
INFGA—R VALUE (SNS =g %f’]‘”"y;:‘j““ﬁ'fﬂ‘
SMFTER SR RL) —NEIER Y TR
»HY)
ILoAD,max AN BTN
ILoAD,min 100mA 100mA
VADC‘ max 5V 5V
Vapc,min 5mV 5mV
ViR () 1V 1V
Ksns 3000 3000
KeL 500 500
ISNSFH 7.5mA 7.5mA
Vi (K Rens %M 3.33V -
WTER)
Rsns (/M) 150 Q 150 O
Rens (K fi) 667 Q 1600 Q

ZOTFVr—ar Tk, SNS BNy o —HF A4 —K (Dgns) 2446 T D070, K 2 O/ A1 7279 Rens
fEEL T 1000Q 38R TEET,

JVIENF AF Iy VB Z LB LT MO T 7V —a Tk, HIE FTREZAREHAA DA B T 522 T Rens
ZHMSELILLTEES, RIS, mWEIICE LS55 E | Reng D SELIENTEET,

AHE T REZR BRI FRAK oL Z2R%E 2121, N9 2L T Ry DIEZEIRL £9,
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Ry = Ken /e

©)

TIHiZ, 5V =12 D 10 $#kkl
9.2.2.1 EMC i@EHNET X b

BB CITE RIS R L2 | BB 2B AN LI 3 DM S BEIZ 2RV E 7, ZAUE, Sy T VI
ﬁ‘ﬁféﬂé/\/ﬁj‘/{% WNT— ZAyF CIIFFICEETY, 3577 ARNESRIL, I1ISO 7637-2:2011 B LW ISO
16750-2:2010 B& (ZHEVVET,

% 9-3.12V R FAICHIFS 1SO 7637-2:2011(E)

XL T, Rprot = 10kQ EHELIL CUVvET,

T AR RNV ADEIEEL VLT N—=ANFAINVDI VAR _
TAN HITRLT V:“) @ SSVARER | B L RBCET =] ATHEDT | BREMRER T — 2R
HH (ta) ESAN (@® Sy
L~yL Vs/V B/ME BAE
1 Il -112 2ms 500 /LA 0.5s — 10 AT —HZ
2a Il 55 50us 500 /N JLA 0.2s 5s 2 AT —HZ |
2b v 10 0.2s~2s 10 7L A 0.5s 5s 0~0.05 AT —H2Z |
3a \ -220 0.1us 1h 90ms 100ms 50 AT —H A
3b [\ 150 0.1ps 1h 90ms 100ms 50 AT —H AN
(1) AJI23 low IRHEL high IREED 5 TT AMNEATT,
(2) 7SV 2A DEEIL, GND FEHET VBB 22Dk K 54V L0 ET, LUL IHZA KT H720121%, BIEIHI A =X L& 25 ERHY E
T, ZOTAMNL, VBB 53 AT L GND ~ 1uF O 5 &t LT IR A T;‘Eﬁ’ﬂ_éﬂibt

GND v’ oy b7 —21%, BAS21-7-F ¥ A4 —R L5k LTz 4.7kQ #H1TT,
AT —H A || HEHE iTX]“:F‘ IREHEBVEELEE AN, TAME LB BB FEEMEICERLET,

& 9-4.12V L AT LA TD I1SO 16750-2:2010(E)BFH/ Y T TAMB

)
4)

FAR SN ADBRIEEL L E
TR TRz Vs() @) SOLRRSH (tg) | BN SVABEI | S—ARFAIADIVRR | ATHES (Q) | HAEHRER T —
HH ; g 1T A MERERE] ERERH @ 2 6)
L~y Vs/V
2k 35 40ms 715 5 /9L 60s 0.5~4 2T =2 Z |
B 400ms (2258

(1)
@)
@)
(4)
®)

9.2.3 ABBILEE

TPS1HC04-Q1 T /3 A A%, EAFEIZKE 72 E
NHVET:

o RAEEMARERII VLV T AR TEET D2 NEG,

o HODZ TR~ BWEIIRFED N T 728 OHE S,

o EB—HEITIV IARRE OFFEMA M D E R RE SN % BRSNS,

WERMEOG G BAL 8 —H U ART AL (Zoya) 1T BEHNOE A ~DOEWEREZ/RLET, TODOXIZ, FR4 2s2p
HAR A U7z B ARRHR S F CORME R DEA B —H L AD VI al —ab iR ERLET, ZOT AR (T
7+ Ry —D) 1, 76.2x114.3%1.5mm QIR TEF AALENTEY, 2 SOWNAIGE (JE& 70um OHIT 2 &, &
S 35um DT 2 f8) Zi 2 CWET, BNy RO FIZEESNE 5 DOV —< L7 RO NIOHE (12mm
x 12mm) EEERL TV ET, T X TOI 2l —vatid, 25°C OJEFHIEE T, Fr /L OHEE % AW IZERELT
FhiLFEL7=,

ASI7% low JRHEEL high IRHEED i J5CF AR % T (DIAG_EN, EN, VBB 19" <TA S EL THHE),
U—2AN r—ADT AR EEE L, VBB BLOVOUT IZ7 4V 2T oL CT A RAET AR E T,

GND v’ v T —271%, BAS21-7-F X A A —R LA FI8EGE LT= 4.7kQ #EHTT9,

AT —H A || BEHE i—rZFEP TR EBVEIEL AN, TAME T E BRI @ BRI

36V DOAMTF T 7L oY RIRL TIEE,

IFLET,

BN DIES EREPERM 2R L ET, 2ex X, ROIH72 5404
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—— 4 layer, 114mm2

w
N

Z,n(°CIW)
- N ) N )
N =) S & ©

oo

0
0.0001 0.001 0.01 0.1

9.24 77U or— 3 2 HIER

1 10 100 1000

Time [s]
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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 ©)
@ ©)
TPS1HCO04PQVAHRQ1 Active Production ~ VQFN-HR (VAH) | 11 3000 | LARGE T&R - SN Level-2-260C-1 YEAR -40 to 125 1HCO04P

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O 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)
TPS1HC04PQVAHRQ1 | VQFN- VAH 11 3000 180.0 12.4 25 3.9 12 4.0 12.0 Q1
HR
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS1HC04PQVAHRQ1 VQFN-HR VAH 11 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
VAH 11 VQFN-HR - 1 mm max height

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

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

4230955/A
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PACKAGE OUTLINE

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

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

per ASME Y14.5M.

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

-‘ rf 20X (0.3)

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

/@é}{}(ﬁw(o.mg)
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TYP E::j
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(22}

N

2X (0.825) - —

mf“

0.7) -

2X (0.275) -

0.000 -
SYMM &

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

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

SOLDER MASK DETAILS
NOT TO SCALE

4230593/A 03/2024

NOTES: (continued)

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

(1.71)

2X (1.175)

4X 0.35 ‘r
2x0875 |
¢ 1
4X (0.245)

Py
0.81 @%i%@ (0.449)
$

ﬂ ‘—7 20X (0.3)

\

|

! 11

| = — 2X(1.274)
i

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