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\ 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 )

S| WA BME  HAME  BRE| B
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 kit
Vgg = 13.5V, To= -40°C & 125°C ( RIERH Y )
4 TR A B/ME HARUE BOAE|  Hfr
HIE S LR ) (NIBITIRE ) 30 55 s
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 Vlius
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
SERVIN N, . Vgg=13.5V, R =10Q ,EN[J
> - e s 4 e FiR BB s> I\L ’
torr TG ST H] (12T RAHLER ) 50% % VOUT ) 20% 30 70 145 s
PN R — -—
1ms fERENKM , Vgg=13.5V , R = 40 40 us
10Q
fon - forr | SIBAIKITILAC 200pss fEAENKIP , Vag= 135V , R, =
10Q -40 40 us
200us ffEfkM (1ms A ) |, Vas
=13.5V,R.=10Q -25 25 %
<500Hz , 50% 5=tk Vg =
13.5V, R =10Q -12 12 %
Eon T U I 1 K e AU Vgg =13.5V, R . =10Q 0.5 mJ
Eorr SR A1 1 T 5 e AR Vgg=13.5V, R =10Q 0.5 mJ
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6.8 JLAUKFIE
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 |— - ves=zv
2 /| 3 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. REEEEMHET Isns 5 lout HIKIRER B 6-2. Vgg BBETEREA Isns 5 lout IKIRR
0.8 ——— 240 oo
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. RFEEELT lsieep 5 Vag X ER B 6-4. NRIRESKMT 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
& 6-5. AEEE KT Ron 5 Vag FIMIRER K 6-6. )5 H 1 MEER , ARBEERZRET lqpm 5 Ves MIMIRR
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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 MBER , AFREEEZMET loem 5 Ves FIKIRR

A b
A~ O

EN1. 2. 3. 4=
5V

&l 6-8. B 4 MBI , RFREHFT loem 55 Ves FEIRE

——

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. NAHRZEFMHT 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. % Vg FETE M Tor SEE IR ER

Temperature (°C)

12
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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 SRy SHERBIKAR & 6-12. 7£ Vg BUETERE W Tpr SEBERKIRR

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
A 6-13. £ Vgg BBETERE A SRr SEFHKXR & 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
Bl 6-15. FF3=<lt E 6-16. DIAG_EN S8R f) SNS 5] i &
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6.8 HLAVERE: (42)

Tek Run I 1 Trig?_ Tek Fun E ] Trig?
Djvee Dvee
ER|voUT ; B{vOUT e

; / 9 \ : 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

2.00V 2504 @ }{ 100k points 160 A ][ 06:24:50 } 2.00Y 2504 @ J[ 100k paints 160 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
B 6-17. ILIM FFERHT FI K A SHERAT & 6-18. ILIM b B IS O K ASHBRAT A
14 TR 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
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 _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 DiReJitE 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 AT R L9 &
EEARHRRF , L5 LR R E 7-1 FREELFTR , DES %, Bra BUE 2 DL P 1 A S gk 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 [ETIFEHRAC

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

N 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

16 R 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

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. 3\ LPM

7£ LPM H#i]

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
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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 BRSZBIE NGB HE 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 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,

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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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TPS4HC120AQDGQRQ1 ACTIVE HVSSOP DGQ 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 4HC120A

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI 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 OO0 O 00 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
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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)
TPS4HC120AQDGQRQ1 HVSSOP DGQ 28 2500 353.0 353.0 32.0
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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
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