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tsnsiorr | A\ DIAG_EN ¥R B a1 fsoe B ) =13.5V 20 us
RSNS= 1kQ RL=ZOQ
\ Ven =5V, V, =5V
tseTTLEH | MSUERBAER B b T A R i 1] R*;:S - 1Ko f",AOGJTE“; 10mA Z 1A 20| s
, . , N Ven =5V, V =5V
teerrieL | AGUARBYBRI T BT 4A AR 1 Rone = 10 -l % 1A % 10mA 20 s
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6.6 SNS B Pt (42)
Vgg =6V % 18V, To = - 40°C £ 125°C ( RIEHE B )

¥ PR FA BAME  HBE  BRE| B4
VEn =5V, Vpiag en =5V
tseLx T 5] ) 2 R A 4 4R Rsns = 1kQ , loyt1 = 1A ER) lout2 = 50 us
0.5A
6.7 FF R
Vgg = 13.5V, To= -40°C & 125°C ( RIERH Y )
¥ WK A B/ME HRUE BKME|  HBfr
HIE S LR ) (NIBITIRE ) 30 55 us
t —. N N N N VBB=13.5V,RL=1KQ ,ENE'(]
DR ﬁf%ﬁﬁﬁﬁlﬂ ( MBEIRSR LPM | 500, % VOUT £ 10% " ol
. THIE SR WTIEIR T E] ( IBATIRE ) Vgg =13.5V, R. =100 , EN [fJ 30 55 s
. XML T (M LPM 44 ) | 50% % VOUT HJ 90% 30 85| s
Vgg = 13.5V , Vout 1 20% %
SRr VOUT _EJH§#r=R 80% , 0.1 0.3 0.55 V/us
R . =10Q
VBB =13.5V , VOUT E"] 80% &
SRe VOUT R E4%E 20% , 0.1 0.3 0.5 V/us
R =10Q
e s \ g e Vgg=13.5V,R =10Q ,EN ¥
= < 4 ZEIR % 4 BB > I\L ’
ton JHTE SIERTE ( FALREIR BIEAT ) 50% % VOUT (] 80% 30 50 100 us
NN N, . Vgg=13.5V,R =10Q ,EN ¥
> - e s 4 e FiR BB s> I\L ’
torr TG ST H] (12T RAHLER ) 50% % VOUT ) 20% 30 70 145 s
HEHS Y — -—
1ms fEgEMKH , Vgg=13.5V, R, = 40 40 us
10Q
fon-torr | FEAIKHTILAL 200ps fE gk , Veg=13.5V , R =
10Q -40 40 us
200us ffEfkM (1ms A ) |, Vas
=135V, R =10Q -25 25 %
<500Hz , 50% 7Lk Vg =
13.5V, R . =10Q -12 12 %
Eon T U I 1 K e AU Vgg =13.5V , R. =100 0.5 mJ
Eorr SRR (T 5% e A E Vgg =13.5V, R =10Q 0.5 mJ
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6.8 HLAURHE
0.0024 0.0024
— -40°C VBB =6V
0.002 | — o L/ 0.002 Voo - 135 //
—— 105°C VBB =18V
125°C / VBB =24V /
0.0016 0.0016 | — - vee=zv
2 /| 2 e
5 0.0012 / 5 0.0012 /
0.0008 0.0008 .
/
0.0004 0.0004 ——
/
0 0
0 04 08 12 16 2 24 0 04 08 12 16 2 24
lour(A) lour(A)
VBB =13.5V TAMB =25°C
E 6-1. RFBEEMET Isns 5 lout HIKIRER & 6-2. Vgg BBETEREA Isns 5 lout IKIRR
08 —— = 240 e
0.7 | ¢ 220
06 | e 200
= /
<05 S 180 — I p—
< I E—
= 04 % 160 [——F———]
w |
303 e © 140
0.2 . | 120
0.1 100
0 80
5 12 16 20 o4 08 0 04 08 | 1.2A 16 2 24
VBB(V) OUT( )
ENx = OV DIAG_EN =0V Vs = 13.5V
B 6-3. RAEEELT lsieep 5 Vag X R B 6-4. NRIRESKHT Ron 5 lout MIMRR
530 [—= 34 ———
220 |— we 33 7
210 | oo 32
200 7]
5 <0
c — —
£ 170 3 30 T
= 160 z
o 150 3 29 //
140 28
130 I — o
120 27 —_— ZSZC
12 26 || —
100 125°C
90 25
4 8 12 16 20 24 28 4 8 12 16 20 24 28
Vgs(V) Vgs(V)
lout = 0.5A EN1=5V  EN2. 3. 4=0V DIAG_EN = 0V
i 6-5. FEEELHT Ron 5 Vs FIHIER / 6-6. 1/ 1 MBIEE , FREEEZET lqem 55 Ves MHI%R
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6.8 HLAVERE: (42)

lopm(HA)

A OO OO0 O A O
© O N b O ©©

=l

-40°C
25°C

42
41 E
40
39 //

< 38 ]

E |

|

336 7
35 // —
34 250
5 | =
32

4 8 12 16 20 24 28
Ves(V)
EN1. 2=5V EN3. 4 =0V DIAG_EN =0V

B 6-7. A H 2 MEBER , AFREEEZMET loem 5 Ves FIKIKR

A b
A~ O

EN1. 2. 3. 4=
5V

& 6-8. A 4 MBER , NFEEEZMNT loem 5 Vs AIRFIRR

——

85°C
105°C
125°C

12 16

Ves(V)
DIAG_EN = 0V

20 24 28

312
3.1 —
3.08 ]
. e —
—~ 3.06
- ——
£ 3.04 / e —
3 L —
- 302
y -40°C
3 / 25°C
/‘y 85°C
2.98 105°C
125°C
2.96
4 8 12 16 20 24 28
Ves(V)
DIAG_EN =5V EN1 =5V EN2. 3. 4=0V
T

B 6-9. NAHRZEFMT Isg 55 Vea FIHIRHR

44
42
40
38
36
34
32
30
28
26
24
22
20

tor(Hs)

- — = // |

— [ —

// | 1 —
——

40 20 0 20 40 60 80 100 120

& 6-10. % Vgg HUETE M Tor SEERIIKER

Temperature (°C)
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6.8 HLAVERE: (42)

0.68 — 22
064 z::z?;jsv 21 8 — [ — — ]
0.6 vaei;jx . p— _
056 — VBB=28V \\ N
0.52 |F—t— 216 —

. 1T T TN \ —

0.48 21.4
0.44 N
21.2

04 F—
0.36 N
0.32 2N == ]
0.28 20.8 VBB=135V
0.24 VBB:24V

0.2 20.6
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)

6-11. 7£ Vg FIETEHE N SR SHERBIKAR & 6-12. 7£ Vg BUETERE W Tpr SHEERKIRR

0.85 — Tek Run | [ 1 Trig?
0.8

0.75 | — =
o7 [ =5 f"
f
-

tor(HS)

SR(V/us)

0.65 e e
06 Y EBE

YOUT:

£g

0.55
0.5 /
0.45

0.4 —
0.35
0.3 B . :
0.25 Siom P R e
0.2

SR(V/s)

40 20 0 20 40 60 80 100 120 Ves = 13.5V Rsns = 1kQ ILIM = JF it
Temperature (°C) Royut=10Q Tave = 25°C
Bl 6-13. 7£ Vg MK M SRr SEERIHXR & 6-14. FFEEE

Tek Run [ I | ] Trig? Tek Run I 1 ] Trig?

X\ |
<

\ EM{IAG_EN

@yves
VOUT-
4IVBB \
B {sis 33 b :
2.00V 4.00p53 2.5065/3 7 13 Nov 2024
g S00mYy }[ 100k points 2.84Y ][ 05:59:02 }
Vgg = 13.5V Rsns = 1kQ ILIM = JF Vpp = 13.5V Rsns = 1kQ ILIM = JF i
Royt=10Q Tamvs = 25°C Royr=10Q Tams = 25°C
B 6-15. FF3=<lt ] 6-16. DIAG_EN S8R ) SNS 5] E
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6.8 HLAVERE: (42)

Tek Run I 1 1 Trig?_ Tek Fun I 1 —1Trig?
Djvee Dvee
BB |VOUT : VUt o

: / 4 \ : 4
E{1VBB: . 4T
B@ : oher : ]

[ 1 JELG 40.0ps 250MS/'s £ 13 Nov 2024 5.00v 40.0ps 250MS/s S 13 Nov 2024

2.00 2504 @ }{ 100k points 1.60 A ][ 06:24:50 } 2,00V 2504 O J[ 100k points 1.60 A ][ 06:24:25 J

Vg = 13.5V Rsns = 1k Q ILIM = J¥#% Vgp = 13.5V Rsns = 1k @ ILIM = 43 i it
ZOUT =100mQ + TAMB =25°C ZOUT =100mQ + TAMB =25°C
5uH SuH
A 6-17. ILIM FFEg i UK A RLERAT B 6-18. ILIM i J BRI HIK A S BRAT
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7 VE4NUL
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 _E4ar i (1338 . EIESEHL T AR FLT 5180, HIfE 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
GialEElk. BRAh , AL T LLE > PCB Alid. IR RO AT — DN DR R A B RTE RGNA .

TR AR (kRS MR ™), iZREAE IR RAR 2 R SEE T IR AL, VR E & . AE R
WA YR AN A7 AR ) R B ESRE BAE S YR T 55 . i S IR SRR AL A T TARIRS AL R R 32 % | @it
JUA] BE R BRAS Th A EMI 52 | SR Bhidk T R4 %t .

A IEIE LA R E AR |, FIRTEE L BEN LPM A AL BOR |, 832 B i MEIDFERL . 1ZRES
AABEAESHERER , S8 FMIE K TGN A, U sibBEE. 5N HK LPM 5] ] 5
RO S, AT A S S ok MCU.

TPS4HC120-Q1 #3FRERSIXAN A M BH 1 3k . B A EM R, ORI RTLETE. LED. 4RHE8%. 1RLRE .
NI R

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

=g ]

kg aAAY

Gate Driver / Reverse

Y2 ENx FET Turnon

Vs Clamp l
| x4
I
L LPMm | 42
I
I

I
I
I
I VOuT
74 I m Z
/ SELXx l i
72 rI:'% ILIM Diagnostics | 4
::[: DIAG_EN and Protection
L Y l I
Voltage l
Scaling l |
AL FLT ) T Current Sense
:j:: SNS 1 Sensing I |
L | F o |
l ault Indication
I
L S
GND
—]
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7.3 FetEii A

7.3.1 5/ BB R A R L &
EBARER T, S5 BB maE 7-1 FETk AT, DVt B R S DA R T T A S AT

=N
EHo

VeN Ives

VBB | |¢—— Vues
Vium louTx
OUTx Vourx
VsELx
Vsns
Ibiag_EN
VbIAG_EN
Vet
Viem
Ground Plane 'm
& 7-1. BEMBEIRAE

7.3.2 ETIFEHRA

RDIFERE L (LPM) BEWS £ AN e 2 50 A5 R IS DL N o8 R A B . X SRR AR B N f4 F ) 78 P AR
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

A LPM

i 22 ) S AR T A A T IS AT RS A IE B I pmenter FIME , HIZWiZhEESSH ( DIAG_EN W% H
) B EE S terey B, SR fFESIEEA LPM. IXRRE R PECT WAL BRI AR08, CUR S e fE =
IQ,LPM°

i B R LU N T 2R, S A 2 B3N LPM

. T,<125°C

® VBB = 6V

- DIAG_EN ki

o Eo-ANHEL T SRS

A FIEIE K B AN T REEIE |pm enter

* JE EN 5|

o VLB FTA SRR BT R RR S N )R tsteY
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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
Automatic entry into LPM . .
if load current decreases Device waits after load Device enters LPM, Digital If all channels off (ENx

current has decreased to
go into LPM

=0), device goes to

or enabled with | <
LOAD sleep

core shut off, lo.pm o lLoap
ILpM entry

B 7-2. A LPM

7£ LPM H#iH]

LPM e 25 1F A A LR g upm AEAE TR SRS R IEE R R 8, 5 0B RRIEEL | IR 72 ) 8] f1 2
ol S ETEN . BEAN , BT RO AL CAE B R R I BT B G I 52 e A %A R AN AT
. iRFELZE, TLUS A DIAG_EN 5IBILGRH LPM JHE 8K E IEH217. —H DIAG_EN #45H | #4F
WAE tsrey ZJERE R LPM. [FIRE , s R AL A 2 CLRIRE D7 s |, RO R R 52 3L, ey LA R 1 v T
LPM fJE N A, JEBt ORI D RES AT N s AH R B IR -

LAR 2 LPM 8] 85 1F AOAT Jo il 22

o HHEIEW |q 2L IQ,LPM

* HHEIER Rps,on #12] Rpson,Lpm

o WEUEN N A A RIR R ORI E SR LPM

o ARAFEIRAE LPM JHBEIE IR Ik pm exit » I F2ES DRI Tl g AT 50 Wr s 4
© LKy

B LPM

A0SR LU AN AP AR T — A, SRR Y LPM

o SEHIREIEI N - W R AR RGN B | pm exit , AR TPRPREE IR LPM SR = ACHSF | DRSS
PEA AL FARTIAERE . B b U T IR AR A

Copyright © 2025 Texas Instruments Incorporated FE LRI b 17

E. 12
Product Folder Links: TPS4HC120-Q1
English Data Sheet: SLVSH18


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTS9A&partnum=TPS4HC120-Q1
https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com/lit/pdf/SLVSH18

TPS4HC120-Q1
ZHCSTS9A - DECEMBER 2024 - REVISED JANUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

A

VOUTx -

la

IQ,LPM

Quiescent Current—{

Inom

ILPM,exi(

ILPM,entry

lLOADx

LPM —

FIT

ENx —

\

Device in LPM

Load
current
increases

Channel fully on

A 7-3. i RSB INET B H LPM
o SURHTRPCENG I (B ) ¢ GRS YCEI I BB | pm exit » AR PFERWTLLRY B B, FETE twake I
AR B e B I RE R IE R ST, S EH SIEn | LPM 5 i 2SS |, #onsd b cig il LPM.

RMBEAIIRAZAE | FLT 51K 47 A% HF
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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 PGEIE M (2R ) BFHRH 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,

NI LPM IR H 3 NIZITARES | LPM 5|l SH R 2R ETF. WRASFEABFEY LPM i eEE | af
{EH LPM 5|1 MCU KIEMLBE(E 5. 75 W w] 21 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 IR SRR 2 . FASUREIE A 51 T Kons AURESEAELBASC 5 G T IR BRI IR o RN aRfR(E2E
7o ER L P RARHE |, IR 2 B 00 T AN 2 P AT IR I

SNS 5] b1 e K H R B, &2 Vgnser » BV RRBE R S . A TR Z R A & T R0 DURZ L
DIAG_EN 5| B bRy R Ca MR Oy SNS S BT & . 4R DIAG_EN /T Vi 1 3.3V ), )] SNS 5]
JE b K 200 3.3V {HE , Wil DIAG_EN LR T 3.3V, MIHE SNS MK Venspr 23 FRIER % %
( Bk 5V) . i TiEd DIAG_EN i Wi o i) GPIO F 4 i 4530 [7) — s il 8 A i B K vl %52 ADC HLJE |
Rt A7 7 RRER . PR, AT DOEBAS I FFHE Rens , VAR AT REHLY KRG AT 75 2 (1 Ve el o 0 ZUAR B B 75
Kik#E Rens 1o X T R G075 L0 & W /N BIR 1 oap,min » AN H Rens 1% ADC /Al 52 L
VADC min PR . Al B/ Rons TEH L TRITR Vans HUEIR T Vonsrn 1H , PME RS0 DLIERHLG & Wk . @il
SNS 5 I KA |LoaD,max * Rsns 5 Vensen Z I ZEEFCONREHRE Vir. REHREHRSHE , H

£
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o
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AR PR AE 25 5E (K FL YR A B R AR AN R B o X0 880 1 EL UL B I PRI AN 2 9104 r L (1 P B B T L R
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A
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7.3.8.1 UVLO f##7

A E T S IR E Vyes , PABGIE Vygg iR HELEAMT N 2 Ve FBEZIKT Vuvior I, B34S WT,
2 Vyge LFZE Vyvior B, #4F2 S8,

7.3.8.2 MU SR
RAFEHAR , TN 5] S & P IR 2R P, S ERRE S 8T

B8 1 (#4RNC B3 ) « MBNEAL (5 )+ IC HMA AL SRR B — SR SR B R G AT ZR I, 2
MR RRI A , W 7-18 R
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4
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{3
\ Load
B 7-18. SR
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G R . T UCR A MCU H AT HIBH A0 GND 4% (AR R HI B AR HF I ) BN 5 LK

C— \
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L
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7.3.8.4 AR MRS

TEA 1 5 Ve RN AR . WRIEAH I, SRS Z BRI A ST B ARE A o
L RERCIEEN Wik

Smart High Side Switch
ENXx

VBB
S ——my T
-
PO W AFLT Reverse FET I
Turn On
L
MCU F>—aw IDIAG_EN —=VOUTx
L » S Load
T b3 ILIM
GND X
T X T

B 7-21. XL AR LR A AR
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Tiik 2 (MRS ) - EUER T, (RIS BRSO R RS GO B r B R . TR, 4
KA RRNERS , T ThAR FET fRRS S A B A8 A2 i IR T 480 i K&l . XA BUEA] Ronrev) 1EAT
Roga USRS fEr R I ATEOLS |, FET PR DARERThSFERL , X —midRF E 2. Mgl imd A EN 217t
INIE R R B R G AR S . TEiB 48 GND R HR GND 2[RI A 288, R4 GND HLJE
Wt , IR LR ER IR A BE IR W IS8T

R FELC R 1) T 2 A5 L PHL 2 FE B 931 GND.

e | Rioap J * N6

Smart High Side Switch —
| EN VBB

| M &
-
r B LFLT Reverse FET I
Turn On
vouT -
MCU [ M {1DIAG_EN .
] SNS Load
—[ S ILIM
GND

DGND? I

B 7-22. 383 HE b N 48 SE R A AR

B - e PEESAN AR IR ¢ R ORI | AT RE s B SR I |, X AT RES IR HSD B TR
b, TR BAE IR E)) H R SR BB 5 ARG, R UUERE S 1 > 100mA 1 B BRI 1k Q HIFHZS .
ANSRAE I 2 A T 5%, AT DAFE S0 () 36 =2 A B A8 A0 45

W SRAE I 2 AN TG, AT DAAE 28R A [ 3L = i B 2%
FEHLERE - R A ER ISO ko rBHAR R, R IR R R R

—lanp) (6)

- = Ve RmAHMR A HE (8% -16V ) .
- - lgnp AR S| BT DL SZ B K R AV BLIR , AT (E 20 R A HE e R 3R

B AR - TR SR R AR | X AR RS (£ 600mV ) o BE4h , XFT ISO 7637 fik
WO, AR S R A A ~200V |, IXFEE A A mE .

7.3.8.5 MCU /O {54+

FEVFZIEOLT , bt 1SO kb s 1 8 2K s itk |, 484 GND 51 i S 0 m] BE 2 4058 MCU /O 51
( EA TRETIRIERL B S RIE N A ) o DI, 75 2E4E MCU M HSS 2 [AE# HR I

UEAh N T BT R, TI i Rerot FRFHASBAME 9 10k Q .
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% RPng% 5 EN VBB
Rerer % __ <
" FLT Reverse FET
‘ Turn On
 Rerer |
MCU — VWA {IDIAG_EN e vout
SNS
Load
ILIM
GND

RGND DGND I

& 7-23. MCU 1/O {54~

7.4 FRAEThREAE
7.4.1 TrEHER

MRHE ENx 5|5l DIAG_EN 5| IR E6 1 | 128 1F AT 2 2 AR A
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& 7-24. RAEE

P

FEMEMRARAS T, S0 N BRI A M # 55T , HE &SN Iseep. 024 ENx 511k DIAG_EN 5 Bk fi 2 o e
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BV AR AL FAR s E AL T RS WA AF AT DAD) 214K W R P A i miE 2 40 TR WeIRAs | WEs 1R AT
LAUIH B A5 HLE IR AR o

Vg

ZBAT

IBATIRZS AR RHR R ENx 5] AR (T iEE S e T @RS . EIsiTIRET |, BRRE S ILIM 5] _Ef 5
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FAHUEIRAR A2 2 ENx SIS MR o A B85 P JF B DIAG_EN 5| It R, (HRREE 8] AR IA 2
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o — HAMFEAFIINAIE R terpy , AxfFHESC 2 RIIFRE ANBEIRAE . SR, WERAE torgy HIIE ENx 22y
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RIhFEIE R

IRIFEAR 2R A TIPS B IEAR T Ipm entry FIIFTEEEIE tsray , 7 H DIAG_EN AMRHL PGB, %4
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8.1 MAER

TPS4HC120-Q1 #3/FREUS IR BN & AP B k. FER DRI AV 7, BARRTLEUT I LED. ks, MRAE
ARG T REB 2 AR BATF S S W D RE UL L mRs B A R | BERE S DR St R Re Az . AR IE T A
A ER R LT PR AR CABH VR B SRR, AR THEAS R GE AT SE k.

8.2 S A
Kl 8-1 JE7n T TPS4HC120 #Mi H e B2 ol o
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TVS SMBJ39CA JERR HLI A ) L R RS (1SO7637-2)
Cves 220nF SEAF¥ EMI PERE
Cic 100nF W R N AR | LLZERR EMI
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Rerot 10kQ Az H 2 A Z LR 11O 51 IR Ry i PHL 28
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8.2.1 il &R
* 8-2. B THESR
4 GicH
VbiaG_EN 5V
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ILoAD,min 10mA
Vabc,min SmV
Vhr %
8.2.2 i L FE

FHE AA SRFRHLRRRE OV 2 4V BRIV B, BRI 7 TH5 Rigns) FEFH . 5 22 SCIIL B i ) AL AL AGL
FEIE, BWCEERA 1% BOE A2 R R FH A

Vapc,min * Ksns / ILoab,min < Rsns < (VsnsrH - VHR) * Ksns / ILoAD,max (7)
% 8-2 HHIH BT ESRATR H 520Q < Rgns < 4160Q , 1k Q Rgng AI¥H A2 BR

BECE AT AR | T PR R AR B Roumy CESERZAI R, O 14 L IRBEAS RS0 B 2 5 1R
JE, 9.76kQ Ry FEPH & AT 2 2K

8.2.3 WiHHIZE
K& 8-2 JEoR T WREh R I R SRR . & 8-3 R T HL A B I E] VDS HRH A B AR L

Tek Run — ] Trig? Tek Run [Trig?
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w— i @|Tvee, L,,._,..J
4 IVBB—J i /1
B% 500V 003 TR 7 13 Nov 2024 ¢ .00V 20005 50.0M5/5 7 13 Nov 2024
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8.3 EMC B#EEST IR
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VTP K. VEARIINRZL R AT 4 1ISO 7637-2:2011 #11SO 16750-2:2010 #rifk.

% 8-3.12V R4 1SO 7637-2:2011(E) " ® ©

iR | MK R B AN AN Vs | piomakakntia] | S/ | AR E SR O\ B fH -
H F P Vs/V (ta) H 1] B/ME Bl (Q) B TEREA RS
1 11} -112 2ms 500 4k 0.5s — 10 WA
2a 1} 55 50us 500 /MK 0.2s 5s 2 REN
38 TR KRR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS4HC120-Q1
English Data Sheet: SLVSH18


https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTS9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTS9A&partnum=TPS4HC120-Q1
https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com/lit/pdf/SLVSH18

13 TEXAS
INSTRUMENTS TPS4HC120-Q1
www.ti.com.cn ZHCSTS9A - DECEMBER 2024 - REVISED JANUARY 2025
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gt | Tk SR EE AN Vs | gonesent i) | SRR | RRABIKE S E LG T,
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3a 1Y -220 0.1us 1h 90ms 100ms 50 R
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(1) FEH MG LT 48 PR P 4% 4 T HEAT I,
(2) GND 5B H—A 1k Q HFL 35 M BAS21-7-F JEEH K.
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(2)  EEIFIRMALM | 75 VBB I VOUTX b ToAT T 0% i 28 28 1 2% 140 T 5 8300473 o

(3) GND 5L E—14 1kQ HL#:E M BAS21-7-F FEEH K.

(4)  CIRE N SHEEAENRR WA PAT | EAENRR G B 3K L H BT

8.4 HJRAHFEIN

AR A VRN T S F AR . 1EH I FEIERKH 12V IRE RS . HIR R B AUE & s 17 541F 8 E 7L
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* 8-5. ETAFEE
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FRRMACT 12V IREWRIBEAT | BlnA Baifiafs . S8 IEwIs T IFZ s R | H—Lk
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PCB il il Ak #dEid | IX5 T2 K T S B o0 2

o RATReHiE K PCB M |, DI S e BAR i) S8 . M3k B3RS ) T EHOUR AR 2t PCB 74 .
M S — M) PCB 3% A BT AR I, AT BE 4 i 78 4 i AR AR L 2

o TEEIEFHIERIE T IR AT REZ PIBAGE FL , PAMLAL F S AR ) 3 v

o TR BAAGE FLAS R TE HE AR A T O 3R AT R P A B S FE R NS, DABS b R R IR . N T AR AT SE A
Ae , JREE AR 2 /0N 85%.
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OO0OO0OO0OO0OO0O0O0
Board Ground 50000000
OO0OO0OO0OO0O0O0O0
NC (] 1 28 [ JVOUT1 0000
OO0OO0O0
L R 27[JVOUT1 0000
EN2[]3 26 [ JVOUT2 ©00O0
O 00O OO0O0O0
EN3 (] 4 0000 25[Jvout2 0000
EN4 (] 5 cooe 24 [ NC
SEL1 (] 6 23] vBB 0000
O0O0O0
sELo (] 7 Thermal 2w 2999
O0OO0O0
DIAGEN [] 8 Pad 21 ] vBB 0000
FLT (] 9 20 [ veB 0co0o0o0
O O O O
LPM ] 10 0000 19 [ NC
O OO0O
SNs [ 11 0000 18[Jvouts 0000
LM 112 177[Jvouts 0000
eV [ T S — 16 [ ] VOUT4 0000
OO0O0O0
NC (] 14 15[ JVOUT4 o0o0o0oO
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8.5.2.2 HHIML

RFHEN 2%, 1 — SR8 2o AR A 27 o Pl bt o) 4 S 4 31 P B AR ) GND 241X . A B K 1IC GND 78 53
, T BRAT S ) A R RE o

GND Network
00000000
00000000
Board GND ICGND 00000000
l—H—I 00000000
NC (] 1 28[JVOUTT ©0o0O0O
ocooo
EN1 (]2 |- 27 [JVouTT 0000
EN2 (] 3 26[_JVvout2 ©0O0O0O
6000 o0ooo
EN3 ] 4 ooo0o0 25 [ Jvout2 ©0o00o0
0000
00000000 EN4 ] 5 66606 24 ] NC
OO0OO0OO0OO0O0O0O0
00000000 SEL1 (] 6 23 [ ] vBB 0000
oooo0
00000000 sELo (] 7 Thermal 2[JVBB 5600
00000000 coaa
00000000 DIAG_EN (]| 8 Pad 21 ] veB 0000
00000000 _ cooe
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LPM[]10 0000 19 [ ] NC
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ILIM (] 12 17[Jvouts 0000
GN {13 I 16 VOUT4 0000
o = 0000
NC (14 15[ JVOUT4 o©0o0o0O0
00000000
00000000
00000000
00000000
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Copyright © 2025 Texas Instruments Incorporated TR 15 41

Product Folder Links: TPS4HC120-Q1
English Data Sheet: SLVSH18


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTS9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTS9A&partnum=TPS4HC120-Q1
https://www.ti.com.cn/product/cn/tps4hc120-q1?qgpn=tps4hc120-q1
https://www.ti.com/lit/pdf/SLVSH18

13 TEXAS

TPS4HC120-Q1 INSTRUMENTS
ZHCSTS9A - DECEMBER 2024 - REVISED JANUARY 2025 www.ti.com.cn
9 BRI R

9.1 BT FEHE A
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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 ©)
@ ©)
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.

Addendum-Page 1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO 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 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

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 20-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
N SR SIS 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.
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