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ISNSFH Isns I i HL T Vpiac_EN > VIH,DIAG_EN 4.5 6| mA
Isns_Leak £ | SNS I LAGIR AR ( 1 ] ]
N JE ) 1 0.5 11 HA
Isns Leak DI | SNS 51 LR IR (&
= -1 -0.01 1 A
s AP ) 0.0 H
Veg s | EEIIBIRAATHEED) | Vome en =33V BLAS 9 GND 31ty v
BB_ISN IF_I‘EP}T%E@ VBB /‘—[E% VDlAG_EN =5V VE{)HH'?EP 6.5
R PR A
Rim > 87kQ (ILIM TT % ) 3.9 4.85 5.6
Rium < 1.1k Q ( ILIM B4 % ) 1.9 2.2 2.4
RILIM =2.37kQ % 2.61kQ 1.9
RILIM = 4.64kQ £ 5.11kQ 1.65
) . RILIM =9.31kQ % 10.5kQ 1.45
leL loL HLIME PRI ES) A
Rium = 15.8kQ & 17.3kQ 1.1 1.25 1.35
RILIM =22.1kQ 3_451 243k Q 1
Rium = 29.5k @ % 32.4k 0 0.75
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6.5 S (42)
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fRThFERIR
- f)\ LPM RSB |, tsray 83 10 137 mA
ILpM,exit E,Hj LPM it 130 165 200 mA
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LPM #520~ HLii iE 5 _ _ R .
) lLoap = OMA , Ty = - 40°C % +150°C 33 60| pA
LPM #4520 XGHEE 5 F i _ _ R .
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LPM #550~ =@i s A i _ _ o o
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LPM =0 A i s A
= = -40° ° 55 80 A
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LPM #5207 fr g i iE s
| = =-40° ° 1 2 A
Q,LPM Dﬂ’ﬁﬁ]ﬁﬁ"]%%@‘fﬂ#ﬁ ILOAD OmA y TJ 40°C £ +150°C 5 0 M
) . 6T LPM H 3847 FRLIR 3 I
JINEY, (1) [ N N
few LPM FetdRr I A1 LPM B3 22 a8 H i) 50| bs
b . iy N
t T — H%% LPM ff) 88 (- 7E el 1 ( EN. DIAG_EN 3|
WAKE ) 1) 50 s
HTLPM B A2 8] [/ s 1A]
LPM #5820 (048 B A4 B | LPM B2 7 BT B ) 0 {1 PR 16x1 A
| B, HARE < 2.2A T, = -40°C % +150°C M
PILPNE ST oM LR fer 070 | LPM B S B X7 7 25 R
13 , R||_||\/| = }Hf% TJ = -40°C £ +150°C :
eS| gt
ViL, DIN B HUE AR P T ] 2% 0.8 \%
ViH, DIN AN L iR LT T jR 2% 1.5 \Y
ViHys, DIN | FI N FEL IR i 100 mV
ENx. DIAG_EN [N &S
i 0.7 ! 13
Rep_pin — MQ
SELO. SEL1 [Pt~ 0.7 1 1.3
EERE . )
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6.5 S (42)

Vgg =6V £ 18V, T;=-40°C £ +150°C ( FrAESA WM ) ; ARH DY 13.5V. 1A, RILIM = JFE ( BRIESANEN] ) « #5
WS EN1. EN2. EN3. EN4. SELO. SEL1. DIAG_EN.

SH WK AFR BME O BEUE  BONME| B4
G AL
SELO. SELT I#IAMIL |\, _ 5 sy 10
= FLP
I|Hy DIN DlAG_EN Egiﬁ)ﬂ)\ EE/)IXLA!%J~ VDIAG EN = 5.5V 15 HA
HoF -
ENx M AN B m T | Venx = 5.5V 10
SELO. SEL1 % N\ HL iR
e V =55V 10
o HL P DiNx
A Nrage=u
IIH, DIN DIAG_EN [1J%i \ Bt 15 Vol £n = 5.5V 30 pA
P -
ENx B N B = T | Venx = 5.5V 30
Frep i 51 et
Vipm LPM {4 H HL ILpm = 2mMA 0.4 Vv
Vet FLT ik f ler = 2mA 0.4 \%
(1) HETE , R AR AT IR
(2)  FEJAG I L ATRG FE AR L BRI S FERAS N SNS 5 IR s BT 51 AR 2
(3) AMRILIM HFH ( &% ) LA THER RILIM HEHTERE A .
6.6 BY fPAFtE , SNS
Vgg =6V £ 18V, T;= -40°C % 150°C ( RAEBE I )
5 \ Wiksett BME UBE R BR
SNS HHFF - Al
VEN =5V , VDIAG_EN =0V E 5V
Rens = 10kQ |, I, = 15mA 80} bs
, . , . X VEN =5V y VDIAG EN = ov E 5V
M DIAG_EN ) T IF 4R IR A2 € I [8] Rsns = 1KQ |, I, = 15mA 80 Hs
tsnsiont ( Vbiag en B 50% 225 ISNS K 90% )
(1 - Ven =5V, Vpiag gn = 0V £ 5V 60
Rens = 1kQ | I, = 30mA
us
VENX= 5V , VDIAG_EN =0V £ 5V 30
RSNS =1kQ | I =1A
Ven = Vpiag_en = 0V £ 5V
VBB = 13.5V , Rgns = 10k Q 150| s
Rioap = 1kQ
tsnsionz | 171 ( Vpiac_en 1 Vin [0 50% FIFa5E ISNS |VBB = 13.5V , Rgys = 1K@ 150 ps
7 90% ) (M Rioap = 1kQ
Ven = Vpiag_en = 0V £ 5V
VBB = 13.5V Rgys = 1kQ | 150  ps
RLOAD =20Q
M EN B F- U6 085 5E I (] Ven =0V % 5V, Vpjag en =5V,
tsnsiona | ( DIAG_EN Jy HI) , Vpiag e Al Ven (1 |VBB =135V , Rgys = 1kQ 150| s
50% @J*%ﬁ ISNS E/‘J 90%(1) RLOAD =20Q
VeEn =5V, Vpiag en =5V £ 0V,
tsnsiore | M DIAG_EN [ FBRIEFFA A VBB = 13.5V , Rgns = 1kQ 20 s
R|_ =20Q
e , N Ven =5V, Vpjag_en = 9V
1IN £ L Y3 =1 (1) _|
tserrien | ASUEIERIN BB FFIR IR [] Rens = 1KQ . logr = 10mA % 1A 20| us
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6.6 BfFPifE , SNS (42)
Vgg =6V £ 18V, T; = -40°C % 150°C ( RAEBE I )
2 WRSKkAF B/ME  HBME  BKE| B

X VeEn =5V, V =5V
- A H 5 LT s P 22 ot v (1) EN » VDIAG_EN
tseTTier | ANSUERBA BRI N BEVRIT 4R A st 7] Rens = KO . logr = 1A % 10mA

VeEn =5V, Vpiag EN = 5V
tseLx I 4 () 22 S I 4R (1) Rsns = 1k Q 50 us
IOUT1 =1A é?‘ IOUTZ =0.5A

20 us

(1) BBHRE  REAP AT M.

6.7 JFirit
Vgg = 13.5V, Ty = -40°C & 150°C ( RIS AW )
S8 WREEA- B/ME HRUE BKME|  Bfr
S BAEIRRY ] ( BIBATIRE ) , 30 55
t — Vg =13.5V , RL.=1kQ (EN s
DR ﬁf«? JE LE TR I [i] ( MHEAREL LPM 50% & VOUT ] 10% ) 40 60 M
) T KW E RN ] ( NIBATIRE ) Vgg = 13.5V , RL=10Q (EN [ 30 55
. s
o BT RS ] (M LPM ks ) |50% % VOUT (5 90% ) 30 5| "
- TLi % Vgg = 13.5V, ( VOUT 1 20% &
SRgr VOUT L %k 80%)  R_ =100 0.1 0.3 0.55 V/us
m s VBB =13.5V , ( VoUT E,:J 80% %=
SRr VOUT TP %% 20%) R =100 0.1 0.3 0.5 V/us
e s . v g Vgg=13.5V, R =10Q (EN K
S LR F BB P oL
ton JEIE SIERTE ( FALEIR BIEAT ) 50% % VOUT ff) 80% ) 30 50 100 us
p— Vgg=13.5V, R =10Q (EN
torr TEORWI 8] (BT B REHLLER ) 50% % VOUT [ 20% ) 30 70 145 us
::81; {EgEfk Vgg=13.5V,R. = 40 40
ton - torr | SHEAIEHTICHCD - s
200ps fligefkM , Vg = 13.5V , R = 40 40
10Q
200“5 5 BE fik v ( 1ms &3 ) , Veg 25 25
=135V, R =10Q
A pywm PWM % - P38 sd i — %
PWM < 500Hz , 50% =5t , Vg 12 12
=135V, R =10Q
Eon 36 S 16 ) FF S e R AURE Vgg = 13.5V , R =10Q 0.2 mJ
Eorr SRR (R 7T 55 e S A Vgg = 13.5V, R =10Q 0.2 mJ
(1) HBHEE , RAEA =TI,
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6.8 JLRUAFE
0.0024 0.0024
— ~0c VBB=6V
— 25" VBB =8V
0.002 | — gzg / 0.002 VBB =13.5V
—— 105°C VBB =18V
125°C / VBB =24V /
0.0016 0.0016 | — - vee=2s8v
2 /| 2
~% 0.0012 ~% 0.0012
3 / 3
0.0008 0.0008
/
0.0004 0.0004 L
0 0
0 04 08 12 16 2 2.4 0 04 08 12 16 2 2.4
lour(A) lour(A)
VBB =13.5V TA =25°C

E 6-1. Kﬁﬂg%’ﬁ:—l;‘ ISNS 5 |0UT rEﬂ [3{.]9'&/%

H 6-2. Vgg HIETERE W Isns 5 lout AIFIRER

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

B 6-6. )5 1 NMEER , ARBERGT loem 5 Ves [AIFIRR

08 e 240 e
07 e 220 e
06 s 200
- -
g 0.5 % 180 S /"/
I —
= 0.4 —— = 160 |————
o P [IO
<03 1—— ] 140 F—— ——
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. RERERMFT IsLeer 5 Vee FIHIRER B 6-4. REIRERMT Ron 5 lout AIHIRAR
240 a 34
230 o — =
2%0 85°C 33
210 b
200 21— 1
g 180 2]
c
£ 170 3 30 1
= 160 z
o 150 3 29 |
140 28
130 Il e
120 27 / 25°C
110 P
100 26 [ oo
90 25
4 8 12 16 20 24 28 4 8 12 16 20 24 28
Ves(V) Ves(V)
louT = 0.5A EN1=5V  EN2. 3. 4=0V DIAG_EN =0V
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6.8 HLAVRFM: (£2)
42 58
41 — | 56
40 -
39 54
< 38 / < /
Epes | 3% ]
= =3
= |1 £ 50
- i = 1/
35 /l 48
-40°C -40°C
34 25°C / 25°C
3 | s 4 =
125°C 125°C
32 44
4 8 12 16 20 24 28 4 8 12 16 20 24 28
Ves(V) Ves(V)
EN1. 2=5V EN3. 4 =0V DIAG_EN =0V EN1. 2. 3. 4= DIAG_EN =0V
5V

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

Temperature (°C)

&l 6-11. 7t Vg FETEEA SRr SEEMKIKER

Kl 6-8. B A 4 MEER , ARBEERET lopm 5 Ves MIMRR
312 M=
3.1 —— pryl ey
| —| VBB =24V
3.08 ; — | 38 | — -ves=z:v | =+
e 36 e e
~ 3.06 —— _ e ]
£ 3.04 | — | 3 gg i — | T
~ . | — [ | — | —
) / | —1 e 30 | | _—
= 3.02 / s F—1— T
-40°C
3 I 25 26 — |
28 |/ o5 24
. 105°C
125°C 22 [ —
2.96 20 —
4 8 12 16 20 24 28 40 20 0 20 40 60 80 100 120
Ves(V) Temperature (°C)
DIAG_EN = 5V EN1=5V  EN2. 3., 4=0V A 6-10. 7 Vg BETGLERN Tpr SEEMKIXR
TR
B 6-9. ARIREEZMT lsg 5 Vs FIHKIRFR
0.68 22
064 | — = PO e i e
0.6 e : = 9 <
056 |— we-av 216 :\ N
~ 0.52 F———¢ ol e ’ —
1 \
3 048 ? 214 — —
> 044 2 N
o 04 B212 N
N
0.36
0.32 N §~
0.28 20.8 Voo
0.24 -
0.2 = 20.6
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120

Temperature (°C)

& 6-12. 7£ Vg BETERE W Tpr SEERIKIRKR
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6.8 HLAVERM: (£2)

Tek Fun 1§ 1 ] Trig?
Dyves / f
— E»|VouT:
/ g
Pir
B : ]
40 -20 0 20 40 60 80 100 120 St Soomé ¢ J[ZO‘UMS iggfﬁﬁm 4 ][ o ﬁgvogozﬂ
Temperature (°C)
& 6-13. 7E Vg HETEE N SRg SilRERIRA Vgg = 13.5V Rgns = 1k Q ILIM = JF%
Royt =10Q Ta=25°C
& 6-14. FFKTHE
Tek Run [ | | Trig? Tek Run [ 1 | Trig?
NG ]
~_\
EpVOUT- 2
4 .I\/BB . . :
B lsus B ‘
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=25°C Rout=10Q Ta=25°C
E 6-15. JF3<3kr K 6-16. DIAG_EN 5@} ¥ SNS 5l s &
Tek Run I il 1 Trig?_ Tek Fun I 1 ] Trig?
Djvee Dvee
ER|voUT ; B{vOUT e
f / . v
@{TVER: : . . 4T
B@ : ol : : ]
@& 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
Bl 6-18. ILIM Hedthfg i KK A S AT
& 6-17. ILIM FF BRI AR AL BRAT
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6.8 HLAVERM: (£2)

20
—— VBB =6V
—— VBB = 13.5V
—— VBB =18V
~—— VBB =24V
z
E 15
H
©
£
=
g 10
2
§
2
>
2
H /
5 5 /
’/%
oL
o 0.25 05 0.75 15 175 2 225

1 1.25
Peak Current (A)

&l 6-19. ks BAsR , L=55mH , T, = 125°C , VBB = 24V , lgyr = 1.5A

15
—— VBB =6V
—— VBB =135V
— VBB =18V
—— VBB =24V
12
ES
E
s
29
3
g
2
&
8 s
S
2
2
2
12
3
===
o 05 1 15 2 25 3 35

“Peak Current (A)

B 6-20. Bk /&KAeR , L=1.5mH , T, =125°C , VBB = 24V , lgyr = 1.5A
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7 A

7.1 BBk

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.

a2 S A TR AN EE S R4, S5 TREASER S, SA M4 SEL 1AM T #4E
BRI SNS 5 L th (Fl3E o IZ 8BS T —AS FLT 510, FI/E MCU ik, B N\ 51 5 A S e =)
A, Pt TANEMAGE SRS | ATRES R UMD 30 .

A1 e b FE FRLVA R ) T B o VAR R B B AR BRI . R AR IR, A A R R I R IR R
girlSEtE. BEAh , AR T LB > PCB gk . RS RO AT — DN IR g a & , W 18 KGR
A

T HLR AR (R as. BT, W), %R AIYR B 2 (A S B T A TRAH AL | DRI R . TR RS IR R
W] YRR A7 AR B R B ESRE BOAE S YR T 55 b % S IR SRR A A T TARIRAS UL T R R 32 % | @it
AT REPRARBEAS TR AT EMI OS2 |, SR A BT KRG %1t

A I E R RSN RN T 7.3.2.1 iR i A R N | e A ik ARThEERE R, %A
AEA BRI ERSHERERE |, &8 E PR A TESPREM M E , I EEBEE. 2% MK LPM 5] T
feongs - rEat , I AT LR AE TR IBHE S ok MCU.

TPS4HC120-Q1 #5/FRe e IR B & A EL FH 8k FER BRI A8, BFECILEUT . LED. 4krids. IRLE .
B Fl TR,

7.2 iR T HE K]
VBB
] T * *
VieT I
Clamp Charge Pump | Power FET 1
Vbs Clamp |
$ I x4 |
I §
L LPM = V.
Gate Driver / Reverse ® l
// ENXx FET Turnon | : VOUT
4
/ SELXx I T ._[] //
72 I':':\I ILIM Diagnostics | 4
L ? |
Voltage I |
Scaling
AL FLT 7 | Current Sense l
;:El‘ SNS 1 Sensing l |
q l Fault Indication I
I
L S
GND
—]
B 7-1. DR HE
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VBB
LPM
FLT

ILIM :'

SNS | X

DIAG_EN ﬁ* — + R
PU

Rep_pin
SELx . (1 MQ typ.)
R » VOUTx
PD_DIN Y

RPD_DIN
% % (1 MQ typ.)

GND
ST

& 7-2. AE—RERE

7.3 KeMEiiEA
7.3.1 GBI AIE R E
RESEFEME , ENSH |, B 7-3 FRIEEkbRR T &S DR BT T M. Fra BT DA T 1y 36 v it 17l

Ho

VENx Ives

VBB <4“— Vs

louTx

OUTx Vourx

Vium

VsELx

Vsns

Ibiag_EN

VbIAG_EN
Vet

Viem

Ground Plane

GND
[
TlGND
Vanp
E

& 7-3. B EAEHRL E
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7.3.2 IRIp#EHEC

RIIAERE I (LPM) BEUSAE A FEL 2 3 S IR IS 00 T 8 SR D B i . IXSRAFPEAE B I L L (1 S 3P AR
A, BOEE T > B Th R AR AT RS BRI 6.5 T Igem T REATE Lo
TPS4HC120-Q1 W] DUt Ar Il fir A A T8 AT RS R IE L i 7 8RR 2 SR T Ipmenter » K HBNHEAFIIR H %45
A, HETE AT INEE T Ipmexit FHBHIZAEA . AT H T BBECTRIEEA B AR L] .

7.3.2.1 #A LPM

RSB ) SR B RAR T AT A T I AT IR B E 0 | pmenter BRI , HiZWiThEESSH ( DIAG_EN H{KH
) WL tery B, SR EZIHEAN LPM. R ERE LA T ARSI R |, DGR SHRRE
lo,Lpme

TE R LT RTAER | A2 B3N LPM ¢

. T,<125°C

° VBB = 6V

+ DIAG_EN HM{&HF

o FA-ANEELT FERE

o BT SO P S IR AN T RIS | pwv enter

« G EN 5]

o DAEFTH B RO R e A tsTey

A

Vourtx -

la

IQ,LPM

Quiescent Current—|

tsteY

ILPM,enIry
All channels must be
| ] either lower than ILpw,entry
HOADx or OFF
LPM
ENx —
-t
Ll
Automatic entry into LPM . .
if load current decreases Device waits after load Device enters LPM, Digital If_aII chanrllels off (ENx
or enabled with I oap < current has decreased tof ooy, i off lacem < loan | 0). device goes to
| go into LPM ’ sleep
LPM,entry
Kl 7-4. B\ LPM
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7.3.2.2 ¥E LPM #[H]

LPM HIISS R AS BT Iq. Lpw A0 T8 B0 IR A B H (B o, w5 FURBFURIE L | 3 BEvk 2 7ESL
AR R R | A PRI . AL e TR R AR DR o 0 T T AR U 2K T 7
KFAFF, W ELE 2 DIAG_EN 51 BIE H LPM (22 (kS %247, DIAG_EN MAtFIE , 20t
HHTE tsrpy 2 S VREE LPM. AR , i bBHLAI R 2 LA R B 0% . R S, NI E s T LPM
BN f. ARit | B P IO 5 T PR R A

LR 241 LPM RIS AT A I 2L

ﬁjﬁﬁg |q B%E IQ,LPM

HIBIE M Rps,on MIMZE Rpson,Lpm

I FAE DL BRI RR ], PO R E IR H LPM

AR AL LPM RIS 02 ok pm exit » LB DRI T RE T < Wr 284
ToIO W R
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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

7-5. R AR E 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

& 7-6. SER L PGEIE M (R ) 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 G b By K4 H B R A AL 2 Venser , BPEORHL R S . i HUE O DIAG_EN HUER IR , DAL A
T ARG EREE. WE DIAG_EN /v F Viy £1 3.3V 2208 , Il SNS 51 E s K28 3.3V, {H2 |
H DIAG_EN EfsEERT 3.3V, NI#Hf%E SNS ML Vonsrn SEREZIZ L ( 5k 5V ) . i FiEil DIAG_EN A
WL L) GPIO H 4 H 20T [R]—fldss 1l 2% N 1 i K T 8252 ADC HLHE |, [RIRREAT T BRI

BRI, 3% Bl F FEAE Rens , BAR AT REHLY™ K R G0 B 75 I & 1 FRL RV L o X T R 40 75 20 2 1) e /D 47 3 L
lLoap,min » B KT H Rens 105 ADC /N[ #E52 L Vapc, min PRIl EHEFTHZ M5/ Rens 18, MLk Vens
HLEAK T Vnsen 18, DME R 50 AT DL IE A HR & i
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% DIAG_EN 4IRS, « SNS SISt B . BRIt W R B AP 2 A 3301 00 SNS 51 JAERAE —
&, T DU AT AR 2 B R AT AR R B SNS S H S . 2 B E I 48 A LA & A 48 DIAG_EN {5 51%
il

WAL GND ML AT ARSI 20075 & GND W% E ¥ ERE |, DARIA SNS 51 i H AN I T 4252 1)
K ADC HiJk. filtn , W fdEsl el 3.3V i RIz4TIF HAEH 77 GND M5 , NI#s+E BIH)45 % DIAG_EN /%
221X GND 2% 51 k2 (19 25 1 F R T FEAIS , 552978 0.7V [AIE , SNS 5l A7 £E£Y 3.3V i E GND % il R 4k
FERXAEOLT , 7T A ISR EH AL — B AE SR IR i) SNS 5 AR %

Jfﬁili' SNS %IH*HE’JB%?(EI@ Eﬁfiﬁ ILOAD,max X RSNS / KSNS 5 VSNSFH ZI‘ETJ E’J%1Eﬁ\'jﬁé%§$ﬁ€ VHRo ﬁ‘\”i EEHEEB/%
G5, WY H T DA R SRR N 2% e . A GND MIZR IR | Vigg 5156 B H 0 R 00yt Hl S R 41 AL VBB K44
2.6V + Vgns TR EME PR T |, BERR/N (£ 1.5V) |, B RAEMEER | JE8 SENSE FET #5585 |
MBS T XA B ER . W SRR A BN, B Var SEU SNS 51 T R i WEBHIR K VBB (£ 0.7V ) JF
.

YeFpp R EE | DUEHR TS R S W & AP e 2. I, &/ Rens L AZ Vansrr 5 VHR £
7, FeLIKTI IR L Kens o 285 B DA 2R e 2000 &8 1) B K A7 3 FLIAE | oD maxe LA R AR E I A A

VapCmin X Ksns / ILoaD,min < Rsns < (VsnsrH — VHR) X Ksns / IL0AD,max (1)

Current Sense
Voltage
ADC Full Scale Range, Vapcmax oo —

VSNSFH

Max Measurable Current|—"———~___ =~~~ | __

Max Nominal Current}— — — — — _  ___ J—
|
Normal Rsns |
|
|

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

/

Load Current

B 7-7. AR 5 I _E KRR SRR
ARGEEIM R KB loppmax LAUVN T AL R B BIE , KO TR i BUE B 2 5, Vens HEZN

VSNSFHe

lout

DIAG_EN Voltage
Scaling CURRENT
CLAMP vour

&l 7-8. FELJLASHIU AT L PR A 7 AE
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BTz ZoARIER E MCU [ s RT3, I 7E SNS 51 i Al FH 5598 — A B SRR 4t vy s IR AR

7£ SNS 5| Jil_E AR MAE AT ER B AR OL T, K IER AL mi B 2 R B B AEIR (/NF 10 ws ), AT AE IR sl 46 ) 4
W R Z B PAREEE (NT TV ) o AN S0 e A ()R] S 3 R

7.3.4 IFFHRE

T A FEE R R Y R I PR ) T S B S e R AR AT AT e R B R A2 B O AR S R R E B TR R R S
2k, BeAh , IR AR LLUE > PCB Atk AN i — N IR UIRNEI , KRB P
BRI SR TR TR, AT R ORI Th % FET IR . AL B R R A B BOE A,
FLT 51 HIE NE R, RS E NTE SNS 5] Ff i iZiEiE |, WK SNS 51147 % Vansehe

s E R R AR N IE L ILIM 51 ff S50 L BE 28 CR 3 AN [ A FEL IR BRAEL . 5 10 NHIRFRAE , v DARRARE & 7-1 F i
PEAE AT R E . FH MR ZE B |, DRI AT I8 B BELAH A T Fo ¥ i e BB Y L A

R 7-1. B SR KELAS LA AL PR )

SR A EFEL(ETE R () ILIM [R5
54.9kQ % 60.4k Q 250mA
41.2kQ 7 45.3kQ 500mA
30.1kQ % 32.4kQ 750mA
22.1kQ % 24.3kQ 1A
15.8kQ % 16.9k Q 1.25A
9.31kQ % 10.2k Q 1.45A
464k % 511kQ 1.65A
2.37kQ % 2.61kQ 1.9A

fiPEZE GND (<1.1k Q) 2.2A

FFi% (> 87k Q) 4.85A

(1) RAPORI R e B B N AT BC L

TV B AN A TR F A R B AR A AR BR ], W AERE IR B A R R A AR . SR T MOSFET R3]
T RN SR R IR . A, AR ILIM S _E R etE AR, DUR BN SR R A . ILIM 5L
FEVF IR RSN L AE N 100pF . ILIM 51 B8 L 5 v (4 Fi 5 ] e M AN — A FL BEL D)0 21 5 — A W HL A I R

MTIAE ILIM D45 3t BR AR kb [ A AR I, AT e EAR TN S . e B B A A L& 19 MOSFET SRk
EHASHPR 1 o

A loyrx BEFHTT BT oL B, A4 RRREIFIF . 2 loyr IRBIRTTIREI MG 1oL I, 2@ T LUORSF S H
WE IR lourx BREIN lo. BB FIRFEE APIRES (JFRRE loyr ) I, 1T FET "FZIHRMEBURS , AW RS
fil R AR W o [ 7-9 JRIR T ARG R IS R PR BRI R . R IEIRIR T 4 A B S B IS T .

B RRASLE S — IR R KM TR, IR (IoL_enps) 17 AT RES T IATERIME (IoL)-

KA AR, R ER ] bR R N, DR R A A (LIRS ) BRI . PR AR, DL
B ORAE 25 5 1) PR P AR T PR I AN 2 T o (PR L PR 111X 241 el B9/ L O P T AN 30 v Tt A3 F ) 2
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Current (A)
A

leLenpsp4——————————- - - -~ -~ -

b4

B Current Limit P treTRY R
& 7-9. 5 HE A EFRS ( B3 ERRE )
SR, BTN, 728 H MR IR /T, JT50H AT g 2 SR A0 b A ve B o 3 05 [0 B A (1) 52 e 100 % HH FL UL

(leL_LiNPk) -

P Time (s)

Current (A)
A

ICLENPS|— = — - - - —

leL_LiNek

leL

INnom

_ Current Limit tRETRY

<« >

A

B 7-10. FIEHHILRIEE ( BB ERRAE )

FEFRRITF RIS, A F s TR, DL PR SR % R ST 1) R HL AT o 7 LR PR A 89 24 i 12238 HTF oSl 2
A, R T ERRIE , HAT NSRBI A a8 I Ol
Current (A)

A

lovegf=====—-—===—=="—"=="="=="="="="="="="-"—"—"—-"—'—"—-———-—-—-

lcL_enps

Current Limit tReTRY

A
A 4

A
— v

» Time (s)
B 7-1. REBEEA ( BBhERRRA )
N FATAR] B B H B, ARG I S BT PRI e B2 B 18] E toyer S EUOME - lover PIIEE NG E -

t
1.6 x Igy, + VBB x 2}k )

FAVKE Bt 21 S 1) U0 5 28] 10 Vg {0 L B R T A1 0 Tt o FAVKEL B PO IR AL o S RAE SR IR B sl i EN A A\ B0 i S7 B
INFAFERE | VIR AT RES . IXARPDETT A SRl fEh , Wil FET S —BINRINA THMX , B3
BUAM B PRI AN B ST 18] (R B A MR PRI AN 2 X K ] SRR 3 F A AT 520
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7.3.5 BHRA BB

WrT R, R LS BB T B T . R E S SEOLER FET #36. N 7R IIE FET,
ar R TR ANIEAR Z [0 SEEL 1 AR RLZIRE | B Vbs(clamp)e

Vps(clamp) = Vvs — Vout (3)

FETHHEINIA] (tgecay) » PIF FET Fl LLREAT RURAERAEH. BREERASNITRPIER. SRERFHHENER
(Eqvs)) FIHAEIIBER (Eqoaa)). WA FLFH HLEERIEG U“J*B’\ ffé@ e 7R F B AR

Enssy = Ews) + Eqoad) = Evs) + Eq) — E@®) 4)

AR |, Enss) SfERF LEDERAN Ty DhFFEHA LRI T8I A AR . PRI BN LB
WAEHL -

VBAT
A \
IN !
I
| |
| ! -
| | | »
| I I
| Vys TR S
| VDS(cIamp) : f
| Vour v >
IN I::l i l DS(clamp)
T S S N A
- EHss)
lout : :
ouT N !
R i\
1 | | .
GND i i "
|_—|_—_, t(decay)—=<—»=
- = B 7-13. BUR SRR WA
B 7-12. IRUREHALEEHA
MEAIF R ARG | Enss) 5 T HBEIAR AR 35 .
E(Hss) —f( VDS(clamp) X Ioyr (t)d t
L R x IoyT(max) * | Vour |
Hdecay) = § > In [Vour | (5)
_ Vys + | Vour | R x IoyT(max) *+ | Vour |
Enss) = L x——7—— x| R X lour(may) ~ | Vour | 1“( Vour]
\é’l R jﬂ‘%%@? 0 Eﬂ‘ , E(HSD) ﬂﬁiiﬁ%ﬁj‘j .
Vys + | Vour |
Ess) =5 X L X I3uT(max) W (6)

FERWUEME S |, Vbg(clamp) FUEAE A TAEIRZS VI B R VRS B0 AR (0 49 AV e AZ 8L i R AR A AN 22
o B A4 P A U R s A T XSS o

Xt F PWM 2 6l i B3R, s BGRINn B 7-14 BT AN SR g, DAPRY B3 S 52 B MR Th R N 1 B2
TVS AT 52 R IE T .
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7-14. @it A0 R R AL AR

7.3.6 HEER AR L
7.3.6.1 WA ThAR

DIAG_EN 5| T 5 HEZE Wi thae. WM T 22844 , (ERdEH] 84 1 ADC #EIEA R , MCU #] DLf#
A GPIO ¥ DIAG_EN & E NEHF , B AR —2M4-02Wishet , R IET S A 234-#) DIAG_EN % & 4%
H PSR 2R R A2 i Thag . At | 383K DIAG_EN #1 ENx % & 9K HESF |, AT LK 20 1 Dh e e 25 e ik o

7.3.6.2 RN 2 BEH

SELx 5l B T4 [Fl— a5 F  AO DUNIEE 2 18] 2 e AL = s itAe D pe . W2R DIAG_EN Dy, IR &EA 51
Iz 22 7 PSP BRI 2o A R IE 1 B 7 SNS S Bl . FLT FoR &R ehili | o RAT (@i bR AE S
Z WA AR P R B G R R S B A o X T S R P B, S T S I e
if. FLT A AR

WERAE AN A e 2 18] 2 % T s A AE ., AN EEAE 2 A8 2 1A B4 4% SNS 511, >4 DIAG_EN Jf -
if, SNS 5II B2 —ANWIEHAL |, K R 2 K% 2V, IR B SR — N SNS 51, 51 I Re 8
SN AR P SNS (1] 332

B2 EEEH SNS S, K& SNS SIS E] MCU AN RIS SI I, tn B 7-15 Bros. 8, ff
PN i B a8 E 22 2 34 MCU 51, i B 7-16 s

SNS SNS
Part 1 [ Microcontroller Part1 [
Microcontroller
L AIN1 :}— L AN
B MUX — ADC B mux —— ]| Apc
SNS
Part 2 [ Part 2 [ SNS
AIN2
& 7-15. BEZ AL SNS J57% 1 B 7-16. BEZ A8 IL = SNS 75 2
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7.3.6.3 FLT %
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7.3.7 £ELHF
7.3.7.1 B AE B AT ARG

EE SER |, B RS B0 BRI S IE UL . a0 BRI R A PN R B A HL AT R A BRI AE , R SR . T
FEH 83 0@ R P SR AL PR AR . 1Z AR IR 1o, , BLEHGGRWT. SMEAHIERRE , TPS4HC120A
¥ EH KR .

TEREEE AT, iR EN N PR R AR, S8 SrBISCT | IF B 3SR 5 J5 FH 22 7K AR B 155 0 AR 5] 1)
1€, W& 7-11 Fizs.

7.3.7.2 FRE AR

7.3.7.2.1 1B 5iF

HEE LT FIERESH , 558 /J\EE‘JE?@WE‘JE*%E FE YRR T RE , A2 I T % 0 38 S5 1 AT A I D R A
Vgns » FEREE G2 3T A0 EE . BV E , ANSTE FLT 51 e 2 288 LIRS R 45 R . s hl 28 2 2% SEL
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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.
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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)
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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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
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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.
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