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1E FARIE RS B I LARIE G A ( BRIESAE UL ) W4 A 51 % EN1. EN2. EN3. EN4. SEH. SEL.
DIAG_EN

BME BAME T4
Vves Nom | FRFRE IR HED 4 18 v
VvBB_EXT YR ERER 3 28 \Y
VBB sc i LR L e 28 Vv
Vbin FT A HF N 5| R -1 55 \Y;
Ta AR SR AE T 1 AR IR -40 125 °C

(1) I LAERIE A LA F GND 31y AE AT I
(2)  AFSAEET M TR E TAE , (ERESHEAGH .

6.4 AMRER
TPS4HC120-Q1
#ahir() @ DGQ (HVSSOP) 2Ry
28 5|

Roa SE SR IAH 32.1 °C/W
R yc(top) GEZHTE (TS ) FARH 324 °C/W
Rou 4 2 FL R AR BH 8.4 °C/W
b yr 2 BT IES 3 1.0 °CIw
LN 45 2 LR IE S B 8.3 °C/W
R 6 ycboty SEZEAL5E (JRHES ) FARH 2.1 °C/W

(1) AXHBRIERMEZE L | ES R LEERIC L2758 N T
(2) MSBHHETHE JESD51-5 fl JESD51-7 kil 4 2 PCB.

6.5 H AR
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FEINGIHJY EN1. EN2. EN3. EN4. SELO. SEL1. DIAG_EN.

2% \ WL | BAME nEE BAE| B
SN HUERTHR
VuvLor Vg R EHE EFF PLES PR GND 51 i 4 R 75 3.2 3.6 4.0 \Y
VuvLor Vgg KIESE TR PLESPEI) GND 5] iR FE v i 45 25 2.75 3.0 \Y;
) . T,=25C 35 43
Vciamp VDS v # & v
T,=-40°C & +150°C 34 45
Voutclamp |VOUT £ Hi & T, =-40°C % +150°C -31 -23 \%
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6.5 S (42)

Vgg =6V £ 18V, To = -40°C £ +125°C ( FRIAESIMEN] ) ; WARIADN 13.5V. 1A, RILIM = J7# ( BRAESIANER] ) - %
FHINGI BN EN1. EN2. EN3. EN4. SELO. SEL1. DIAG_EN.
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s | PrEEEY R A . 2
ILnom AR (¥R 8 £ B AR eT— Ta=85°C 3 A
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lour =1A T,=150°C 280
ARon f\'ﬁzm Ron HZ5H b Ve =2 T, = -40°C % +150°C 5 %
RonRev) | ARSI 1) 538 HLFH -18V < Vg < -6V T,=25°C 120 mQ
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lout = 1.5A v e
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louT = 750mA ” i
0.29 mA
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Isns P AL A N PR TR B VeN = Vbia_ENn = OV o —
louT = 100mA - e —
B 0.072 mA
lour = 75mA 16 16| %
0.03 mA
lour = 30mA 35 3B %
~ 0.014 mA
lour = 15mA 75 75 %
SNS i
Vbiag_eN = 9V, Rgns= 1kQ 45 5 5.2
VSNSFH Vsns # B 1 HLF Vpiag_EN = 3.3V, Rgns= 1kQ 3.2 3.6 3.9 \%
Vpiac_en = 1.8V, Rgns= 1kQ 32 3.6 3.9
ISNSFH Isng R = B~ VpiaG_EN > VIH,DIAG_EN 4.5 6.5 mA
Veg s |CHERIBIT AT | Vome en =33V BLEE{FH) GND 3112 5 v
- BEPTTE N Ve RE: Vpiag en = 5V AT 6.5
L 7 R 1 e 12
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6.5 S (42)

Vgg =6V £ 18V, To = -40°C £ +125°C ( FRIAESIMEN] ) ; WARIADN 13.5V. 1A, RILIM = J7# ( BRAESIANER] ) - %
FHINGI BN EN1. EN2. EN3. EN4. SELO. SEL1. DIAG_EN.

SH WK AFR B/ME BLEE BANE|  HAL
Rim > 60kQ ( ILIM = JFi% ) 38 4.8 56
Rium < 1.1kQ (ILIM = GND) 1.9 2.2 24
RILIM = 2.49kQ 1.9
R||_|M =4.87kQ 1.7
. . RILIM =9.76kQ 1.5
loL IcL HEIA PRl 152 B A
R = 16.5kQ 1.1 1.25 1.4
RILIM = 23.2kQ 1
R||_|M = 31.6kQ 0.75
RlLIM = 432kQ(1) 0.5
Rim = 57.6kQ(") 0.19 0.25 0.32
s p g T,= -40°C £ +150°C ,
loL NPk | 2RI A I difdt < 0.01A/ms lum = 0.25A Z 2.2A 16 % g, A
lcL Enps | WEEHLIR AT S EUK AKEEE | Ty =-40°C £ +150°C 113% = 5pH +100mQ 2.25 x Ig. A
J& P 2K Ja it e 345 ) ) — ane o . _
lover OVCR W& {f H17i T,=-40°C % +150°C fhE = 5uH +100mQ 12 A
R
RoL E‘gﬁlﬁ (OL) KN |y =0V, Vo en = 5V 100 150 175| ko
to Trig fi#k (OL) AR |Ven =0V, Vpiag en =5V, Ves — Vour < VoL i, 300 500 us
) U Ik FUEM KT toL KTIEITFE 518
VOL ﬁl‘ﬂ%ﬁﬁ (OL) ﬁ‘l}ﬂ” EEE VEN =0V , VDIAG_EN =5V 1.5 \Y
t M EN FBREIFFIAT OL VEN =5V & 0V , VDIAG_EN =5V 500 us
OL1 A1 STB #oRI ] lout = 0mA , Vour = Vag - VoL
t })}\ DlA_EN Lﬂﬁﬁzﬁﬁg VEN =0V y VDIAG_EN =0V £ 5V 600 us
oL2 OL A1 STB #75t [] lou = OMA , Vout = Ves - VoL
Tags CHx # oWl (A 162 °C
THYS CHx ﬁ@%%ﬁﬁ/ﬁ 30 °C
TreL CHx AR #A Sk b 80 °C
NN Vpiag_en =9V
t TET=YININ e ST Em s SN N 60
FAULTFLT | B3R BB FLT LA 22 [ b
' e Vpiag_en = 9V
t TR I=PANIY ey o NN N 60
FAULT SNS | MUBE4R 7RI (] 15 Iens FATETE Vensen 221l B i us
tReTRY IR ) S 2 7 80 5 5 2535 3 FH TS I) ( #AOR T ) o 1 2 3 ms
fRThFERIR
N Py
ILPhenter i)\ LPM ISR 5 4y 83 110 137|  mA
ILPM, exit gﬂ LPM f9 58t 130 165 200 mA
Rosonpm | IRIIFERE T Rpson [ 50MA Ioap 130 mQ
J& F T @iER LPM . .
| o N . | =0mA , Ta= -40C & +125C 20 A
aLPm SEEBIER S P LoAD A H
e AT LPM H 28478 FRLIR 3 I
! LPM %% SH —_ RN X N 50
Lew FEA R A1 LM B2 3t b
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6.5 S (42)

Vgg =6V £ 18V, To = -40°C £ +125°C ( FRIAESIMEN] ) ; WARIADN 13.5V. 1A, RILIM = J7# ( BRAESIANER] ) - %

FHINGI BN EN1. EN2. EN3. EN4. SELO. SEL1. DIAG_EN.

SH R AT B/ME HEUE BANME| AL
46T LPM (8 AE /el 17 ( EN. DIAG_EN 3|
twake M LPM YRR I ] | ) 50 s
FTLPM B A2 8] ) 4 b 1A]
| ~ |LPM [ LIRS | B | LPM TR SR SG T AR LA 161
PRLPMext | 5 < 2.25A Ta= -40°C % +125°C Co M
eS| Bt
ViL, DIN B\ R AR P T fR 2% 0.8 \%
ViH, DIN LPNGEN =i T fR 2% 1.5 \%
ViHys,DIN | FI N FEL IR i 100 mV
ENx. DIAG_EN [N &S
T 07 ! 13
Rpp piN — Mo
SELO. SEL1 [A# T~z 0.7 1 1.3
EERE . )
Sjﬁ# SEL1 AL |\ _ 55y 10
IIH, DIN IDEIJIAG EN Foi i pA
o _ il YIL 15y VDIAG_EN =55V 30
IiH, DIN ENx B N B = T | Venx = 5.5V 30 uA
i 5] et
Vipm LPM fi4 i HL Itpm = 2mA 0.4 v
VFLT Fil_T 'ﬂiiﬁﬁﬂj EEE IFLT =2mA 0.4 \Y

(1) BSRAEF] GND W2, 2% FRLiAL IR ] 15 L FRORS FEE 2 i 725 2 o O B

6.6 B F5RFE: , SNS

Vgg =6V £ 18V, To= -40°C £ 125°C ( BAERH Y )

SH ‘ MRS A B/ME  HEE  BNME| A
SNS R /¥ - VAL
VEn =5V, Vpiag_en = OV % 5V 60
t M DIAG_EN g FFHIE I U B A% E B[] Rsns = 1kQ , I = 30mA us
NSION1 o
SNSIO Vbiac_en 17 50% FIF5E ISNS [#1 90% Venx= 5V, Vpiag_en = 0V & 5V 30
RSNS= 1k Q , ||_= 1A
M EN *D DlAG_EN Egtﬂiﬁ%ﬁéﬁg*ﬁﬁﬂﬂ‘ VEN = VDlAG_EN =0V & 5V
tsnsionz | 1] VBB = 13.5V Rgng = 1k Q 150 us
Vpiac_en Ven I 50% FE5E ISNS (£ 90% |Rioap = 20Q
}J\ EN D"]Lﬂ/ﬁﬁﬁﬁ‘ﬂ"ﬁ%tﬁm VEN =0V £ 5V s VDIAG_EN =5V ,
tsnsions | ( DIAG_EN 3 HI ) VBB = 13.5V , Rgns = 1K Q 150 ps
VDIAGiEN VEN E"J 50% @Jﬁ%i ISNS E/‘J 90% RLOAD =20Q
Ven =5V, Vpiag en =5V £ 0V,
tsnsiorr | A DIAG_EN f R BE US4k 1A e I 1) VBB =13.5V , Rgns = 1kQ 20 us
R, =200
. , h Ven =5V, Vpiag_en =5V
(AT 1 JLTR B (1 F = s _|
tseTTLEn | NSRRI BRIV b VR 4R AR e B (] Rens = 1KQ | lour = 10mA % 1A 20 us
. s o Ven =5V, Vpiag En = 5V
N O P R 2 _|
tseTTLEL | ANFUERBI BRI R BRI U6 RO AR I 1R Rans = 1kQ |, logr = 1A % 10mA 20 s
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6.6 B R4 , SNS (%)
Vgg =6V % 18V, Ta = -40°C £ 125°C ( RIEHE B )

e WRSKkAF B/ME  HBME  BKE| B
VEn =5V, Vpiag en = 5V
tseLx 3001 ) ) 22 B RG I 2 H R Rsns = 1k Q 50 us
loutt = 1A % loyT2 = 0.5A

6.7 JF Rt
Vgg = 13.5V, To= -40°C & 125°C ( RIERH Y )
28 PR B/ME HAUE BRE|  HBfr
pEPERCSERISIN ( MIZATIRES ) 30 55
t oy Vg =13.5V, R =1kQ , EN i us
. BERMERA A (NSITIRE ) |vgg =135V, R =100 , EN [ 30 55 s
or I BT AEIR I ] (M LPM k7 ) |50% % VOUT () 90% 30 85 "
Vgg = 13.5V , Vour ff1 20% &
SRR VOUT EFFiEHR 80% , 0.1 0.3 0.55 V/us
R.=10Q
Vgg = 13.5V , Vour f#1 80% %
SRg VOUT TFREEEZR 20% , 0.1 0.3 0.5 V/us
=100Q
" _ Vgg=13.5V , R =100 , EN
ton TR (FAPLEEIR B AT ) 50% % VOUT {5 80% 30 50 100 us
s ey . Vgg=13.5V,R . =10Q ,EN 1Y
; FHLAEIR
torF IS R (BT EAHLEEIR ) 50% % VOUT [f] 20% 30 70 145 s
1ms 1%?1%}17}(‘(’[' , VBB =13.5V y 40 40
. . R.=10Q
ton-torr | FIERIKIILAL — HS
200“5 5 RE fik v , VBB =13.5V, RL = 40 40
10Q
200us fligefket (1ms B ) 25 25
N VBB=13.5V,RL=1OQ
Apywi PWM & FE - P35 48 i %
PWM < 500Hz , 50% 575tk 12 12
Vgg=13.5V , R =10Q
Eon I8 S I ) T R R B RE Vgg = 13.5V, R =100 0.5 mJ
Eorr SR A T] (1) K R S AR FE Vgg =13.5V, R. =100 0.5 mJ
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6.8 HLAURHE:
0.0024 0.0024
—_— —40°C VBB=6V
0.002 | — ﬁiﬁ / 0.002 XES;?avsv
- 05°C VBB =18V
125°C / VBB =24V /
0.0016 0.0016 |— - ves=zv
2 /| 2
~, 0.0012 ~, 0.0012
o pd 5
0.0008 0.0008
/
0.0004 0.0004 L
0 0
0 04 08 12 16 2 24 0 04 08 12 16 2 24
IOUT('A\) IOUT(A)
VBB =13.5V TA =25°C
K 6-1. AENRELAMET Isns 5 lour FIIRER H 6-2. Vgg HIETERE W Isns 5 lout AIFIRER
08 e 240 e
07 o 220 e
0.6 :2:2 200 e
- -
Z 05 c 180 — —
2 £ ] I ——
w04 ] ~< 160 s
w L o
203 —— — ® 140
| ] S N IR AN S— —
02 —1——1 120
0.1 100
0 80
8 12 16 20 24 28 0 04 08 12 16 2 24
Ves(V) lour(A)
ENx = OV DIAG_EN =0V Vg = 13.5V

B 6-3. NRRERMAT IsLeep 5 Ve FIRIRER

B 6-4. ARIEEZRHT Ron 5 lout MK E

Ron(mQ)

240
230 e
220
210 ot
200
190
180
170
160
150
140
130
120
110
100

90

-40°C

4 8 12 16 20 24 28
Ves(V)

IOUT =0.5A

& 6-5. NREE%MT Ron 5 Ves KRR

34

33

|
[l

lapm(HA)
w
S

29 //

20

27 / 25°C
85°C

26 T 1:5"0
125°C

25

4 8 12 16 20 24 28
Ves(V)
EN1 =5V EN2. 3. 4=0V DIAG_EN =0V

B 6-6. )5 1 NMEER , ARBERGT loem 5 Ves [AIFIRR
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6.8 HLAVERE: (42)

42
41 —
40
39

37
36
35
34
33
32

|
s

lopm(MA)

-40°C

85°C
105°C
125°C

| —]
——

4 8 12 16
VBB(V)

EN3. 4=0V

20 24 28

EN1. 2=5V DIAG_EN =0V

B 6-7. BH 2 MEER , ARBERET lqem 5 Ves AIFIXA

lapu(HA)

\\

-40°C
25°C
85°C
105°C
125°C

A O
© O
\§

4 8 12 16
VBB(V)

DIAG_EN =0V

20 24 28
EN1. 2. 3. 4=

5V

Temperature (°C)

& 6-11. 7£ Vgg HETEE N SRy SIEERKLR

Kl 6-8. 5 H 4 NMEER , ARNBERGT loem 5 Ves [AIFIRFR
312 o=
3.1 — Pl ety
L — VBB =24V
3.08 /’_// — | 38 |— -ves=2:v _| =+
e 36 e e
~ 3.06 —— _ e B
£ 3.04 | — | S gg — — 1
~ . | — L | | —
8 / — | < 30 — ——
= 3.02 / s F—1— T —
-40°C
3 I 25 26 — |
2.98 V o 24
. 105°C
1257 22 . —
2.96 20 ——
4 8 12 16 20 24 28 40 20 0 20 40 60 80 100 120
Vge(V) Temperature (°C)
DIAG_EN = 5V EN1=5V  EN2. 3. 4=0V
TR
M 6-9. RFAEBERMT lsg 55 Vs FINIXE &l 6-10. £ Vg BIEME M Tor SEBERMXR
0-68 VBB=6V 22
0.64 |—u=, o1 o= ==
0.6 ves - 1oV : = 4 <
0.56 |— ve-mv 016 :\ N
—~ 052 p=t—— — ' —]
m \
3 048 D 214 — —
S 0.44 = S~
¢ 0.4 B5212 P
7]
0.36
0.32 N §~
0.28 20.8 e
0.24 — iy
0.2 = 20.6
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120

Temperature (°C)

B 6-12. £ Vpg HUETEEIW Tpr SIRERKIRR
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6.8 HLAVERE: (42)

Tek Fun _ I Y = 1 ] Trig?
e / e
— E»|VouT: :
: //
DT "
B : ]
40 -20 0 20 40 60 80 100 120 St Soomé ¢ J[ZO‘UMS iggfﬁﬁm 4 ][ o ﬁgvogozﬂ
Temperature (°C)
Vgg = 13.5V Rsns = 1k Q ILIM = Jf &
Royt =10Q Ta=25°C
K 6-13. 7t Vgg HEVEE M SR SRERIRE B 6-14. FFX T8
Tek Run [ I | | Trig? Tek fun ; ] | Trig?
~_ 0\
P vouT: 2
4 .IVBB . . :
BN ® N : ]
2.00Y 4.00ps 2.5065/s ra 13 Now 2024
S00mY J[ 100k points 2.84Y }[ 05:59:02 J
VBB =13.5V RSNS =1k Q ILIM = ﬁﬁﬁ VBB =13.5V RSNS =1k Q ILIM = }:FE%
Rout = 10Q Ta=25C Rout = 10Q Ta=25C
E 6-15. JF3<3kr K 6-16. DIAG_EN 5@} ¥ SNS 5l s &
Tek Run I : - - —1 1 Trig?_ Tek Fun [ _ I 1 ] Trig?
D Dyves :
ER|voUT ; |V DU T s e
f / | N
@{TVER: : . . 4T
B@ : i : ]
@& coov 40,043 250MS/s ra 13 Nov 2024 5.00Y 40.0ps 250MS/s ra 13 Nov 2024
2.00V 2504 @ }{ 100k points 160 A ][ 06:24:50 } 2.00Y 2504 @ J[ 100k paints 160 A ][ 06:24:25 J
Vgg = 13.5V Rens = 1k @ ILIM = F£-i% Vgg = 13.5V  Rgyng = 1k Q ILIM = $Hh f #%
Zout = 100mQ + Tams = 25°C Zout=100mQ +5uH Ta=25°C
5uH B o
& 6-18. ILIM H2Hh G B UK A SEBRAT
& 6-17. ILIM JFB& I IR A BT A
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7 VE4NULH
7.1 MR

TPS4HC120-Q1 #3152 — 3K B A W AR L = AN DYl IE A st NMOS T FET IR REm T 5. 8 FRA£E
2 T D e LA K oS B FELRAS IS 1, RE X S S it B RE A Ml o T A Y FL U PR 1 B RE RE WS AR BR R A R 4t
rATEE L.

Zas 2R S A T8 YA EIE A, B A5A TR 2 E s, A A 51 TS E
L SNS 5B _E 4t (3838 . AR SEEL T — 4R FLT 5180, FIfE MCU .

AR e K P PRV PR 1) Ty B o VAR B e B AR PR A . R AR IR, s e A R VR I R IR A R
GinlEEME. BRAL , AR T DLE > PCB A4, MG T MR — DI R G EE , WU 18 ARG
A

TR AR (kRS MR W), iZRSEAE IR IRAR 2 A SEE T IR AL, DRI AR Y. AE R
W] YR AN A7 AR ) R B ESRE BAE S YR T 55 . i S IR SRR AL A T ARSI UL T R R 3E % | @it
JUA] BE R BRAS Th A EMI 52 | SR Bhik T R4 %t

A IEIE LA R E AR |, R LT 7.3.2.1 IR R AR BR84S B i MRIDFERL . 1A
AABEAESHERER , S8 FMIE K TiEaRER A, U mibBEE. 5N HK LPM 5] ] 5
e RS, AT DAAAE R HE 5 R MCU .,

TPS4HC120-Q1 #3FRERS IXAN S A BH 1 3k . B AEAI A EM R, ORI RTLETE. LED. 2RSS, 1RLRE .
hn#as F TR,

7.2 DiReTitE A
TPS4HC120-Q1
L2 1 ’ ’
VieeT l
Clamp Charge Pump B _PoTveﬁ:E_T [ 1

Vs Clamp l
| x4
I
L LPMm | 4 A
I
I

Gate Driver / Reverse ® |
FET Turnon
// ENx I VOuT
4
m Z
£ 1 SELx I —{ —
72 rljﬁ ILIM Diagnostics Current Limit | 4
T, DIAG_EN and Protection | IThermaI Shutdownl
LI ® | |
Voltage |
Scaling l |
— FLT 7 I Current Sense
:ZE: SNS 1 Sensing I |
L | F o |
l ault Indication
L S
[] GND
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7.3 FetEii A

7.3.1 GBI IRAIE L E

EBAR T, A5 B w71 R EEEk R, MESSE . A B Y LB I D 2 v AT
b=

Ives
VBB | |¢—— Vues

louTx
OUTx Vourx

Vium

VsELx

Vsns

Ibiag_EN

VDIAG_EN
Vet

Viem

Ground Plane 'm

B 7-1. B A R

7.3.2 [RIpFEHE A

RIIAEREIL (LPM) BEUSAE A B 2 i S RIS 0L T N e (D i . XSRS PR AE B IR L B 0 S 3P R
A, BOEE TR BRI R BT SRR ARET 6.5 I Igem N EEATE .
TPS4HC120-Q1 W] Ut A Il iy A A T 18 A7 IR A 8 TE b i 7R IR KT Iipmenter » K H ZNHEANFIIR H i
A, FRE AT IME] T Ipm exit IR HZA . AT 7 B fEEN L IR AR LA o

7.3.2.1 A LPM

22 8 ) S R AR TP A T IS AT RS AV IE W I pmenter FIME , HiZWiZhEESLH ( DIAG_EN 1% H
) B A tergy B, #4FHBIEEAN LPM. X RS % 80T W RZOF BRI Z2 0B, DU i S i i B &2

IQ,LPM°
i B L LU N T 20K, B4 2 B3N LPM ¢

c Ty<125°C

® VBB 6V

* DIAG_EN Rf&H ¥

© Eo-ANHEL T FIERE
A SIEIEE K B R SR N T R E
* JE EN 5|

18 | pM,enter
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Vourx -

la

IQ,LPM

Quiescent Current—|

tsteY

ILPM,enIry
All channels must be

lLoapx — either Iov'\;err (;r’l_?:n ILpm.entry

LPM

ENx —
|-

t
Ll
Automatic entry into LPM Device waits after load If all channels off (ENx

if load current decreases
or enabled with |, oap <
ILPM‘eniry

Device enters LPM, Digital

current has decreased to
core shut off, lo.pm < lLoap

go into LPM

=0), device goes to
sleep

B 7-2. 3\ LPM
7.3.2.2 7 LPM HiiH

LPM e 25 1F A8 A IR |, Lpm A2AE TR IETER H KR g, Lpm S RECRIRRIELE | X EWRE £
AR, A RROBAR. B4, TR N O, DRI i R I mOT B B G T 2 A2 W A i A
XA A, WRFZEZE, 5 DIAG_EN 5IRH LPM JHE88Fk & IE %1817 . DIAG_EN ¥ G | #44F
REE totay <JEPREE] LPM. AR, RISt A 2 DRI 77 Bas . MR aEE L, sohiaiitiREs T LPM
MIANA R A, FE ORI IR Y SRR .

LAR 241 LPM B[R] S AT A I 22

C R | BE lq e

+ BHEIER Rps on HINE] Rpson,Lpm

o JERIHN N BEA A BT IR ] , B SER E SR H LPM

o WAL LPM ARSI R Ik pm exit - WIFLEE TR D BE 0] G W 444
o TR ETRY
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7.3.2.3 8 H LPM
AR SR A2 AR DA SR A R AR T — A, S PPRR HY LPM

o TR - R ARIRE I R | pm exit » S TRIREEIR LPM 51 IIR AR, DHRRA
PEAFRAL TARTIAERE . At B N B IR AR
A

VDUTX -

la

IQ,LPM

Quiescent Current—

Inom

ILpm exit

ILPM.entw

ILOADX

LPM —

FIT —

ENx —

\

Load
Device in LPM current Channel fully on
increases

7-3. R AEME B IR H LPM
o SRR PGER I () - R ARSI I B 1 ey exit » A TFS KT LRSI, FRTE twake BT
AR B e IR IE 2T S8R R Sl |, LPM 5] i 2CHF , FoRasfF IR LPM. 4
A ARAEAE | FLT 512 gl A% i F .
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A
Vourx -
la
la,Lpm
Quiescent Current—
twake
P
lover
ILim
ILPM,exit /
|LPM,entry

1LoADx —
LPM —
FLT —

ENXx —

-t
Short Channel protection Device
Device in LPM circuit kicks in, turns back | enables into
happens on in twake current limit

& 7-4. SER R APGEIE M (2R ) BFHEH LPM
o AFAT ENx #51#: ( A\ ON %] OFF 5 M OFF #| ON ) : A (FATiliEE LPM A S@ el e | Mgk 4
M T PAT T T4 . (ESSMEMeBR IS | BRI 2 LPM BEANSAE | 2805 7E temay )5 FHAHEN LPM.
* DIAG_EN T : Wi DIAG_EN AR s |, St N2 |, s se & Flasft , DMERTa IhEE
TELWRIRE N HEETUH T/E. 0% DIAG_EN W E AKHEF , Hi L LPM 3ENZ&ME |, WAE tsrey 25 , 1%
PR IRGEN LPM,

HEZHEN LPM IR IR NZATIRES |, LPM SR g 20T WR RS e A FR ) LPM IR i | )
REBS AL LPM IR MCU Ak Melie (55 . I, 5 20 LPM 5]

7.3.3 $FHR) BTN

WIRSEIL T vk B B RAS I DO e, O R HE— D RE | RIAT SIS 4 0 SR SR AN B HE R 2 . AR T
P2 1/Ksns MR , JN SNS 5IIAT GND Z ] 7ML BHAS | 45T SNS 51 Er s %

Kens At LIS K I P o A TAFE RS I Kans AOREIEAB RIS 18 1SR AR LIS o RN
7o ER L Y RARHE |, DR 2 B 00 T AN 2 P AT R I

SNS 5| il E f RS H B R AL S Vonsrr » BIER R L. N TR IZ R E T RS LR Z I HEE | F
DIAG_EN 5| i i K B EBR 18 SNS 5l B\ & . % DIAG_EN /T Viy F1 3.3V Z[8 , ] SNS 5] L
M K294 3.3V, {HAZ , % DIAG_EN s )ER T 3.3V, NikE SNS HJE Vonsry S EREZHE (5
ik 5V ) . I TiEid DIAG_EN N2 Wit Hi it GPIO Hi Ik fay H 20T [A] — ks il 28 P O B K T $:%2 ADC HLJE , K1
BT TEREE. KL, A f B Rong » PURATREMLY K R GE AT i MR i B IR Ve Rl o MR 9 2 FH 7 SR 3 3 Rgns
B T R G0 Z 5N 7B 1 oap,min » S KA Rens 152 ADC f/N[#52 L Vape min PRI 4%
A2 /N Rons 18 . AL Vens HUEAE T Vonser 1B, UME RG] LUIE R E k. @i SNS 5] B i
KA[EZHIR 1 oAD,max * Rsns 45 Venser LI Z AR EHIE Vir. REBEHRSHE |, FIREZE | DEE

£
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j(ﬂli @/}ﬁﬁﬁﬂﬁﬁﬁﬁ%%%o JHZ , Ei/J\ RSNS {Eﬂ‘ﬁ)ﬁ% VSNSFH 5 VHR Z?'Jlé , %uﬁ{)ﬂu EE/]T‘IHS KSNS , 9)‘}513,’%&
RGN B R BRI I oaD maxe EFHBA N A ORI E 5 A .
Vapc,min % Ksns / ILoab,min < Rsns < (VsnsrH — VHR) % Ksns / ILoAD, max (1)

Current Sense
Voltage
ADC Full Scale Range, Vapc max

VSNSFH

Max Measurable Current

Max Nominal Current

Normal

Open Load Current, Vapc min

/

Load Current

&l 7-5. LRI 51 B _E K R 4R R
ARG ERIM B KB loppmax L AUVN T AL R B BIME , O L FEBR i BUEBE A 2 5, Vens HEZEN

VSNSFHe

|0Ut/K||_|M

: | ; lout/K

Voltage | V/SNSFH

Scaling

CURRENT
CLAMP

DIAG_EN |—

B 7-6. FEIAAIN AN EB AL R 5 T AE I
T2 Rk B MCU Hy R AT I, IR AE SNS 5B E AR I FFa0 — e R G it i v AR

7.3.4 TR

[ 1 e e S RS A Sty 0 T G NTITIB G BO R/ g0 i S o 0w L Sl SRS
Zeo AN, AIFBRHE T LUE > PCB Ak, G ROT S B — DI RIUERE DR NEIL , KB 54
FLE IR B G T R DIRE , TR AERASR BK Dh 3 FET WS 7y o FLIAL PR K o oy PR T B B B, K
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 5-Nov-2025

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 ©)
@ ©)
TPS4HC120AQDGQRQ1 Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 4HC120A
TPS4HC120AQDGQRQ1.A Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 4HC120A
TPS4HC120BQDGQRQ1 Active Production HVSSOP (DGQ) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 4HC120B

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Jul-2025
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)
TPS4HC120AQDGQRQ1 [HVSSOP| DGQ 28 2500 330.0 16.4 55 7.4 1.45 8.0 16.0 Q1
TPS4HC120BQDGQRQ1 [HVSSOP| DGQ 28 2500 330.0 16.4 55 7.4 145 | 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 25-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS4HC120AQDGQRQL1 HVSSOP DGQ 28 2500 353.0 353.0 32.0
TPS4HC120BQDGQRQ1 HVSSOP DGQ 28 2500 353.0 353.0 32.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
DGQ 28 HVSSOP - 1.1 mm max height

3x7.1,0.5 mm pitch SMALL OUTLINE PACKAGE

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

4226530/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE

™ .
DGQO028A PowerPAD™VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
PIN 1 INDEX
AREA
5.1
27 TYP
f 26X
o — —28
ﬁ :
— —
— —
— —
| — 1
7.2 — —
70— —
NOTE3 —— —
| — 1
— —
— —
— —
14— az:i
" g 15
0.275
5] 31 28X .165
2.9 [ [o.1®@ [c]A
SEE DETAIL A » c[a]s]
x" —_ \
, H [owT
\ |
L ‘,/ j
2X 0.45 MAX
NOTE 5
14— 15
— —
| E— — —1 I
— —
— —
GAGE PLANE .
— — 1.1 MAX
494 [ — T e e e +
430 [— 1 # F;
— " — o X’ 0.7 L 015
—] — 0°-8 0.4 0.05
—] % DETAIL A
— L TYPICAL
THERMAL
— —  pap
1I— —28
. 165 |
1.01
4226237/A 10/2020
NOTES: PowerPAD is a trademark of Texas Instruments.

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

. This drawing is subject to change without notice.

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

. No JEDEC registration as of September 2020.

. Features may differ or may not be present.

(G20 w N
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EXAMPLE BOARD LAYOUT
DGQO028A PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(2.2)
NOTE 9
e (1.65) —=]
28X (1.45) SYMM METAL COVERED
28X (0.3) (LL BY SOLDER MASK
L e SRR -

ol ([ Jes SEE DETAILS

(R0.05) TYP

26X (0.5)

(4.94) (7.1)
NOTE 9

SOLDER MASK
DEFINED PAD

i

©@0.2) TYP
VIA

‘ L e \

(4.4) i

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ /OPENING

=

|
0.05 MAX AL EXPOSED METAL oo i L EXPOSED METAL

ALL AROUND
NON-SOLDER MASK ALL AROUND SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4226237/A _10/2020

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGQO028A PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

~— (1.65) —~]
BASED ON
28X (1.45) 0.125 THICK METAL COVERED
28X (0.3) STENCIL BY SOLDER MASK
o | o L[ o8
f i ! !
! L 1
R0.05) TYP/% N N S
26X (05) Li] O I s
! ! [ 1 |
== |0 | o
| | %
1 (4.94)
SYMNL,,‘ [;>7+‘7;>4,77777 BASED ON
T C I &
i ‘ STENCIL
3 T
% [ %
i |
I C ——
-
i |
L ) ‘ 15
| SYMM ! SEE TABLE FOR
‘ ¢ DIFFERENT OPENINGS
| | FOR OTHER STENCIL
| (4.4) 1 THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 12X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.84 X 5.52
0.125 1.65 X 4.94 (SHOWN)
0.15 1.51 X 4.51
0.175 1.39 X 4.18

4226237/A 10/2020

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.

INSTRUMENTS
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