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lcL_Enps *Z\% {g%ﬁwwg’t T,=—40°C~+150°C | £fif = 5uH + 100mQ 225x1g| A
AA Y F DA NIRRT A
PFEAELT 840 OVCR £ = 5uH + 100mQ
[ = —40°C~+150° . : 11 16. A
OVCR E—s it (FET Astiafnge |19~ 20C~+190°C RILIM = 4—7" 8 65
AR
AAF HIA IR R A
MBEAELZSA O OVCR P . A% = 5uH + 100mQ.
lover v—s i (FET s | 0= ~40C*190C gl M= —7 165 A
BT
AAF A IR A
tover WFAELTHA D OVCR | T, = —40°C~+150°C £7 = 5uH + 100mQ 0.5 1 2| ps
SR (1)
7 AV
BR Bt (OL) 4 H Pp
R = = 100 135 175 kQ
PU s Ven = 0V, Vpjag_en = 5V
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6.5 EXEE (FX)

Vgg = 6V ~ 18V, T = —40°C ~ +150°C (FHZFLiR D72\ RY), fEUERY/2T 7Y r—3 a3 13,5V, 1A, RILIM = A —7"> ($#iC
R OZROIRD), 40 A E 1L ENT, EN2, EN3, EN4, SELO, SEL1. DIAG_EN T,

RITA—H T AN B/AME  RREEE BKfE|  BEAL
o B AR (OL) #7277 ) | Ven = OV, Vpjag en = 5V, Vg = VouT < VoL off P& 300 500 us
o F B X toL LOHE WG R B AT SRS E LT,
VoL off BRI AT (OL) Bii¥EE | Ven = OV, Vpiag gn = 5V 1 1.5 \Y;
t EN ﬁ%?ﬁ‘@ﬁ‘%@ oL VEN =5V ~ OV\ VDIAG_EN =5V 500 s
o BLO STB #/R I loutr = OmA. Voyt = Vg — VOL‘Off M
t DlA_EN B EARDHHD VEN =0V, VDIAG_EN =0V ~ 5V 600 s
oL2 OL #10t STB #7HMH |lout = 0MA. Vour = Vis — VoL of H
CHx #r—~/L ¥y Y o
Thass P AL LAk 162 177 192 C
CHx —=/L Ty hED .
Thvs A SIS 30 c
CHx fEx¥—=</1 v vh
T . 80 °C
REL Py
- Vpiac_EN = V.
t I/ /. \Hw B——r—
FAULT LT | 74/ bR iRe WelE L FLT 74— a2 oo 60| ps
— Vpiag EN = 9V
t L — . X
FAULT SNs | 74/ bR \ ZANRE Vensry 128115 lsns > 7 OB 00| ws
g TANN T N T B A F AL (—~b
! ARATH N 1 2 3
RETRY RS TIRER S M) ECORE, ms
EE/IE—F
LPM ~0 > MO £
ILPM, enter HL UL PMIORATE | tstey 83 110 137)  mA
4 S
hpment | oM T RFOSATRERL 130 165 200 mA
~)
IS E— KT
R N 50mA |
DSON.LPM | {8 ] mA I oap 130 mQ
1 DOF ¥ RNV EN Y
B0 LPM O IEER | lLoap = OMA, T, = —40°C ~ +150°C 33 60 WA
(1)
2 ODF RNV INE R
B0 LPM RO IEER | lLoap = OmA, T; = —-40°C ~ +150°C 40 65 MA
(1)
la, Lpm T
3 DDF ¥ RV RN
A0 LPM BB EET |ILoap = 0MA. Ty = —40°C ~ +150°C 45 70| pA
(1)
T RTDOF ¥ RADBE R
BHAEO LPM RO IEE |l oap = OMA, Ty =—40°C ~ +150°C 55 80 uA
it
TARTOF v RV DH IR
|Q‘ LPM J%{:[\@ LPM H%@?"\"*/V ILOAD =0mA. TJ =-40°C to ~150°C 15 20 [.IA
B OB
— I N E——
t s gy |7 AN LPM g,
LPM LPM B2 BHORIE LPM 74— 22 0RO 0| ps
— s ; —
LPM 76 ol / T | 7= 7 FDiAZ: (EN, DIAG_EN pin) & LPM 74—
twake ) o LPM 50 us
EEILRROT A2
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6.5 ESIHVHE (FiX)

Vgg = 6V ~ 18V, T = —40°C ~ +150°C (FHZFLiR D72\ RY), fEUERY/2T 7Y r—3 a3 13,5V, 1A, RILIM = A —7"> ($#iC
R OZROIRD), 40 A E 1L ENT, EN2, EN3, EN4, SELO, SEL1. DIAG_EN T,

INTRA—H T AN B/ME YR BAfE|  HAL
LPM B DG IREAL Y |LPM TORIKF vy b7 DY — 7B, 161 A
| AL, ERE < 2.2A | T, = -40°C ~ +150°C D
PKLPM, SC — -
LPM DG R#EAL Y |LPM TORIE vy 7 OB — 78 35 A
va/LR, Ry =A4—7> |T,;=-40°C ~ +150°C ’
TUENVATE L ORetE
ViL, DIN B~ v AJ)EBIE GND xyhU—272L 0.8 Vv
VIH. DIN L~V D AEE, GND v h7—272L 1.5 \Y;
ViHys.DIN | ATVEBIEEATIT A 100 mvV
EN>§\ DIAGTEN DT 07 1 13
AT AR
Rep_pin — MQ
SELO, SEL1 ®NE7 /v 0.7 1 13
B AT ’
SELO. SEL1 ™ A 1k _
ah Lo Vping = 5.5V 10
DIAG_EN ® A J1&E it —
IiH. DIN high L1 Vpiag EN = 9.5V 15 pA
EEy i S
|}EVNX DAJ1EE high L~ Veny = 5.5V 10
SELO. SEL1 ™ A 15k _
high L~L Vo = 58V 10
DIAG_EN ® A J1E ik _
. o high L~L Voiag_en = 5.5V 30| WA
SR i N
ENx D A J) i high L~ Viny = 5.5V 30
L
VAL R WAL=
Vipm LPM low H /18 & ILpm = 2mMA 04 \Y
VFLT Fil_T low ILHijEF |ﬁ= 2mA 04 Vv

(1) FEHIIVBESNTRY, MERBRIFIIIT ANS T ER A,
(2) BREVABRORBEARRIL, BIHAFR—7 VIRIBIZEITD SNS EL DV — /B ICL DR ED T E N E TN ET,
(3)  FrARREERE D) RILIM KHTIT, BESZ RILIM HRHUHEEE IO 2 LB R HV E T,

6.6 91 X J%5E. SNS
Vgg = 6V ~ 18V, T; = —40°C ~ 150°C (KFIZIEFEDOZRIRY)

i Laid | 7ANKAE BoME I Roc| Wi
SNS A3V 7Btz A
VEN = 5V, Vpjag_en = 0V ~ 5V 80
Rsns = 10kQ, I = 15mA us
. Ven =5V, Vpiag en = OV ~ 5V
DIAG_EN DYt ER3 =y Uhb0&R Rens = 1KQ. I = 15mA 80 us
tsnsiont |7 ZA5 (Vpiag EN O 50% DR ELTZ
ISNS @ 90% £T) VEN =5V, Vpiag_en = 0V ~ 5V 50
RSNS =1kQ. ||_ =30mA
us
V enx = 5V, Vpiag_en = 0V ~ 5V 20
RSNS = 1kQ\ ||_ =1A
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6.6 91 X%, SNS (frx)
Vig = BV ~ 18V, T, = —40°C ~ 150°C (FHTIEZ D720 RY)

INTA—H T ANRAF: R/AME  BRE  &EKE| B
VEeN = Vpiag_en = 0V ~ 5V
VBB = 13.5V, Rgns = 10kQ, 150  ps
RLOAD =1kQ
EN kLT DlAG_EN DALH BT VEN = VDIAG_EN =0V ~ 5V
tsnsion2 DR T H AL (VDIAG_EN BELOVegny @ |VBB =13.5V, Rsns = 1kQ. 150 us
50% M5 ELT ISNS @ 90% £T) 1 Rioap = 1kQ
VeN = Vpiag_en = 0V ~ 5V
VBB = 13.5V Rgys = 1kQ. 150  ps
RLOAD =20Q
DIAG_EN HI 1252 EN O76 430y \=’E1N3=53V ™~ 5V, Voiac_en = 5V VBB
tsnsions | BDERNLT Z AL (Vpiag en BEU Ven Reve = 1kQ 150 ps
D 50% M BHZRELT ISNS 0 90% F¢)D | JSNS T 110
RLoap = 20Q
VEN =5V, VDIAGiEN =5V ~ 0V VBB
t DIAG_EN ONLH R0y UnbDER Y [=13.5V, 20 s
SNSIOFF | )7 4y £ ),(1) Rsws = 1kQ, g
R, = 20Q
t AWMAT YT ONE ERYTy P OER 74 | Vey = BV, Vbiag_EN = 5V 20 us
SETTLEH | ¢ (1) Rsns = 1kQ. lout = 10mA ~ 1A
t BAT YT DINH TRy D74 [Vey = BV, VDIAGiEN =5V 20 us
SETTLEL | ¢ Rsns = 1KQ. loyt = 1A ~ 10mA
VeN = 5V, Vpjag_en = 9V
tSELx ?"«\7*/1/{3&10)7/&%)2‘/%}%@5%@“) RSNS = 1kQ\ 50 us
louts = 1A ~ loyT2 = 0.5A
(1) EHTIVHESHTRY, WERBRIFIZIIT ARSI TOERE A,
6.7 AA vy F U
Vgg = 13.5V, T; = —40°C ~ 150°C (FRIZIEFE DR RD)
INTA—H T AN B/IME HEHE(E BAME|  BAL
Fr RNA A RIS (7274
. 30 55
) Tb) Vgg = 13.5V. R, = 1kQ (EN @ 50% us
DR
F RN = AR (AU —7 | 5°5 VOUT @ 10% 7T 40 60
F721E LPM 75)
F v RN X = A T BIEE (T 7+ 30 55
) 7nb) V gg = 13.5V, R_ = 10Q (EN @ 50% us
DF
F I Z— AT RIERE] (LPM 5> |~ VOUT @ 90%)
30 85
b)
SRk VOUT O35 DAL —L—F \F:BB_j (1)‘:’)'5\/ (Vour ® 20% ~ 80%). 0.1 0.3 055 Vs
L=
SR VOUT 0325 F A AL —L—F \éBB_j 8?2'5\/ (Vour > 80% ~ 20%). 0.1 0.3 05| Vs
L=
Fx I A AU (RH SR |Vgg= 135V, R, = 10Q (EN & 50%
ton / T 30 50 100/  ps
HEINEST 2547 £T) 735 VOUT 0 80% £C)
. FyFI F— AT (72T 47 |Vga= 13.5V. R = 10Q (EN 0 50% 30 70 145 .
OFF BAK L ASARIEET) 735 VOUT @ 20% £C) H
1!’?(8)(02)/}%[@]/\0/1/1\ VBB = 135V\ R|_ -40 40
ton-torr | F—rA v IE—r ATz — Hs
200us DAL/ VA, Vgg = 13.5V, 40 40
R_ = 100

12 BFHB T 57— N2 (DB O B PE)
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6.7 A v F U (fiX)
Vgg = 13.5V, T; = —40°C ~ 150°C (FFIZIEFE DR RED)
IRTA—H T AN /IME Y BRAME| HAr
200us DAL UVA (1ms JEH#). Vag 25 25
‘ =13.5V. R =10Q
DApww  |PWM HEE-FH £ 35 () — %
PWM < 500Hz, 50% 7 =—7 #A A2 12
7V Vgg= 13.5V, R =10Q
Eon fﬁis/zh:/qzwxw%‘/ﬁ‘i*”*’ Vg = 13.5V. Ry = 10Q 0.2 mJ
Eorr ;;;/2“7 FOAAL T RV F— Vgg = 13.5V. R, = 100 0.2 mJ
(1) EEHoIBlES I CRY, ERBFIZITT ARSI O ER A,
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6.8 KRAVFH:
0.0024 0.0024
— _a0C VBB =6V
— 25" VBB =8V
0.002 | — izg / 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
0.0008 0.0008
/
0.0004 0.0004 -
/
0 0
0 04 08 12 16 2 2.4 0 04 08 12 16 2 2.4
lour(A) lour(A)
Vgg = 13.5V Ta=25C

6-1. BEFHASETO Igys BEY loyr EDBIF

6-2. Vgg BIEICHIF B Isys BL W oyt DR

-40°C
25°C

0.8
0.7 85°C
105°C

0.6

2 05
=3

% 04
203

0.2

0.1

0

8 12

ENx =0V

16 20
Ves(V)

DIAG_EN =0V

24 28

-40°C

240

25°C
85°C

220

105°C
125°C

200

80 —

on(mQ)

1
160 ———F—

@ 140

120
100

80

0 04 08 1.2 1.6 2 24

|OUT(A)
VBB =13.5V

6-3

. BEGHESETO Ig eep LU Vg DR

6-4. BESHSMATOD Roy LW loyr LD

240
230

Ron(mQ)

220
210
200
190
180

160
150
140
130
120
110
100

90

-40°C
25°C
85°C
105°C
125°C

4 8 12 16 20 24 28
Vea(V)

IOUT =0.5A

34 T

lapu(HA)

33 -

w
o
|

-40°C

)
©
I

25°C
85°C

105°C
125°C

EN1=5V

12 16 20 24 28
VBB(V)

EN2,3.4 =0V DIAG_EN =0V

6-5. REHASMETD Roy BL U Vg L DEIR

B&LU vgg LOBMR

14

BHEHZBTT 57— o2 (BB EPY) &35
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6.8 XTI (i)
42 58
41 — — 56
40 ]
39 54
< 38 / < /
Epes | 3% ]
= =
= |1 £ 50
< < 1L
35 / / - 48
] o / e
85°C 46 85°C
23 T ol » e
4 8 12 16 20 24 28 4 8 12 16 20 24 28
Vea(V) Vea(V)
EN1.2 =5V EN3.4 =0V DIAG_EN =0V EN1.2.3.4=5V DIAG_EN =0V

6-7. 2 ?'\'*)l’#’f *—7}b®ti®iﬂ§iﬁﬂ%ﬁk‘c‘0) |Q‘ LPM
B&L U Vg LDBAR

B&LU vgg LDOBR

312
3.1 —
3.08 e
— 3.06
Z ——
E 3.04 = — |
o /

-40°C
25°C
85°C

|

w

o

w N

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
HEL IR AR

6-9. REGHESMBTO Isg BLU Vg LDBEFR

L —
|

20
40 20 0 20 40 60 80
Temperature (°C)

6-10. Vgg BEICEF S Tpr LiREEE DEBGR

100 120

0.68
0.64
0.6
0.56
0.52 F——=— —T=
0.48
0.44
0.4
0.36
0.32
0.28
0.24
0.2 =

40 20 0 20 40 60 80 100 120

Temperature (°C)

6-11. Vgg BEICHIT S SRr LIBEEDBF

VBB=6V
VBB=8V

VBB =135V
VBB =18V
VBB =24V
—  VvBB=28V

SR(V/us)

22
e —4—F === 1 1
~
| i
21.6 =
\
—~ \ \\
n 21.4
2 SR
8212 =
21 *
20.8 |
20.6 — VBB =28V
40 20 0 20 40 60 80 100 120

Temperature (°C)
6-12. Vgg BEICHITS Tpr LIBEEDREMR
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6.8 fA&RAIHE (Fex)

Tek Fun _ I - - ¥ - = 1 —1Trig?
e : /
— [V 0L T
it " /
B : ]
-40 -20 0 20 40 60 80 100 120 T So0mA % J[ZO‘UMS iggfﬁﬁm 7 3ofv ][ o ﬁgvogozﬂ
Temperature (°C)
6-13. Vgg BEICHI1T 3 SRR LRE L DMK Vgg = 13.5V Rgns = 1kQ ILIM = OPEN
ROUT =10Q TA =25°C
6-14. R4 Y F U IRGETDY—2F>

Tek Run I | | Trig? Tek fun [ ; ] | Trig?

..\/BB \ \ BIDI46_E :

P vouT: 2 :

° : A : ]
2.00V J[zt a0ps 2.5065/3 7 }[ 13 Nov 2024}
500mY 100k points 2.84Y 05:59:02
Vgg = 13.5V Rsns = 1kQ ILIM = OPEN Vpgg = 13.5V Rsns = 1kQ ILIM = OPEN
Rout = 10Q Tp=25°C Rout = 10Q Ta=25°C
6-15. AL Y F U IRUTDYI—F7 6-16. DIAG_EN 74 > [C/x o /=IKRETD SNS EBE

Tek Run _\ I . - - —1 1 Trig?_ Tek Fun [ _ I - - = = 1 —1Trig?

B : g : B : ]

Eh{vauT ! p : b {VOUTammer - % ]

f / - | f N

SATVEB! . . . . DT . . . J- . . .

B@ : : : ol . : |
@& coov 40,043 250MS/s ra 13 Nov 2024 5.00Y 40.0ps 250MS/s ra 13 Nov 2024
2.00V 504 @ }{ 100k points 1.60 A ][ 06:24:50 } 2,00V 2504 @ J[ 100k points 1.60 A ][ 06:24:25 J

Vgg = 13.5V Rgns = 1kQ ILIM = OPEN Vg =13.5V  Rgns = 1kQ  ILIM (% GND ~%#%
Zout = 100mQ + 5uH Taus = 25°C Zoyt = 100mQ + 5uH Ta=25°C
6-17. ILIM SBREL & e & & DB LG BN 6-18. ILIM /% GND (Z35#& L /= & & DX/ EiE B
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6.8 AR (i)

3 el

Single Pulse Energy (mJ), 5.5 mH

o

— VBB =
— VBB =
— VBB =
— VBB =

%
135V

24v

7

15

==

=

0.75

6-19. XTIV SNIVAEEMT RIVF—, L=55mH, T,=125°C. VBB =24V, lgyr=1.5A

15 175 2 2.25

1 125
Peak Current (A)

Single Pulse Energy (mJ), 1.6 mH

0

——

|

0

05

1

6-20. ¥V H I VA BT X L¥—, L=1.5mH, T,=125°C, VBB =24V, loyr = 1.5A

15 2
Peak Current (A)

25 3 35
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7 SFHAEHBH
71 =

TPS4HC120-Q1 7/ ARIE, Fr—Y R 7T Er7yR ‘7"@7\/1/ NMOS /~\U— FET ZWi L7 A~ —h AP AR A
/(/?T?“ CFEHIZRZ TR RE & B RS FE O BRI HBRRE 1T &> T A TV P = MR A 23 AT RE T, A D&
HIFREEREIZ LY | 2 AT LR DIE A RIEIZ [ LU ET,

FRARE 4 DDOF v RNVENENEHENT IR s v, 7l ER SNS B TH AT F vy L2 8iR

TH72800D 2 50 SEL B NI TRRMIH N EF N TIHOE L RH0ET, £z, T /3 AIZ1E MCU ~DEDIA Zx

J:L/Tféiﬂﬁ‘é FLT Bob FEEIN TWET, TOZVANE TN ER 7y 7 LEIEAL T AT, FERIBISN A G
WL T~ A7 DOT w2 AT LHAREERHY F T,

HK@W%rEEA{}IL%UBE*&Hb WD, TV =g D EICEHI R EE R E TEET, mERDBAELLEE., T3
AT ENEREDRANCT T T HZLT, VAT LDOIEHHE é%ﬁié)@:ﬁ“ F7-. PCB l\vwx};:ﬂﬂéwﬁﬂ’x\
BIXOFIEOEBNERORELZHNNTHZLIZEY, VAT AOA AN TEET,

ZDOT NARTIE, FEHEAM (I —, YL AR ST )YDTDIZ, Rb AL e —ADRNIT VT 47 77 7w EHELT
HOREZITWET, FEMEAN DALy TF 7 A7, aﬁﬁ (EBAT) BL M1 (ELOAD) D i J7 D= R /LF
— AP AR T — 2, F HIETHESNE T, £7-. ZOTF A RIX, VTV TN T 0T AT IR ED AL F L 7T
TDAN—L— i bl mEE )L EMI O 8% i/ NRICI A MERF 7528 T, VAT ARG E R LET,

T RTOF v RV DEREE D NSNEES . TAA AL Bri a0 7.3.21 _uaéjzéznﬂ\é%@ﬂﬂ@%ﬁ:k EE
IRV E B E—NIIBITLE T, ZOE—RNIEIFFIEEIEE DBIEF IR Ny TVERET D720 E-Eﬁﬁﬁxzﬁ@
XTI TF 4TI ARATICEL TWET, TS ZAOE—REZRTEHA LPM oMb ->TEHEY. MCU 27— 7
T T LI DENIAME HEL T TEET,

TPS4HC120-Q1 F/3A A%, BESEER. LED, VL —, YL /AR b—%— YT E2— /LRl gL W EEOHH
PE, FFEM, REMAN AR EI TXET,
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728870y IR

TPS4HC120-Q1

T \ 4 \ 4
VieeT l
Clamp | | A~ | 1" "DPruar EET — 1

Charge Pump Power FET

Vbs Clamp l
I x4
|
r— LPM l —< /
I
I

L VBB
|

[ ]

I
| §
R |
Gate Driver / Reverse ®
y ENXx FET Turnon I VOUT
7 I
4
P :': SELx {4
72 %Eﬂ ILIM Diagnostics I 4
"]:“ DIAG_EN and Protection
L ? | I
Voltage |
Scaling l |
AL FLT 7 T Current Sense
"]:“ SNS 1 Sensing [ I
L [ Fault Indication I
I
L _ o
GND
— ]
B71.#E7OY IR
VBB

LPM
FLT )
ILIM
[ ]
SNS * Fy ,
DIAG_EN % —
® R Rpu
PD_DIN
SELx o (1 MQ typ.)
R q VOUTxX
PD_DIN °
Rep_pin
% % (1 MQ typ.)
GND
ST
7-2. A4S A A — FiBEE
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7.3 BRBESREA

7.3.1 E2DEFREL IELEDHR

FeR =K EREL T, SERIC ™M 7-3 DRI OERFMERLTHNET, T_XTOEEIX, VIR 7
L—m L CRIESILET,

VENx Ives

VBB <+— Vues

louTx
OUTx Vourx

Vium

VsELx

Vsns

IbiAG_EN

VDIAG_EN
Vet

Viem

Ground Plane —/

7-3. EEBLVEFRORA

7.3.2 BEEHE—F

KESE—F (LPM) I, H%Jt?-é{ﬁ%&;im%%?% L Al u}\im A e TE D01 p)znirémm\i*a”o al
DOFEOKEEEIL, BN AMOEAITE L ET, £23— I, BICEBENSOWNEE ) BEE2 KT 25610
SHET, ZOFE—R PO B :t\ /i a 6.5 D g Lpm Tfmazéﬂiﬁ‘o TPS4HC120-Q1 I3, ﬁ‘f\f@?ﬁ
T4 Fx RNV THRMEBEID ILpM. enter Al CHHIEEMR T HE, BEIWICZOE—RIZBITTE, AMERN
ILPM. exit  EEBE, ZOFT—REKR T CEET, 2OEBIaTlid, ZOET—RFRTORLE. #& T IREOHFLAIZ DN T
FHALET,

7.3.2.1 LPM DBAtE

F ¥ XN ERNDAMEBIEN T XTDTIT 47 FX¥ENALT Ipm. enter AL YT a/tRaE FEIDE ZWAA 7
(DIAG_EN 13 low) {272V (tgtey SVEWE). 730 R X HBAYIC LPM ICBATLE T, ZhUd, UL a7 it 7|
20, F— RTOEEMET LT, F LB la. Lpm BT B LR ERLET,

TN LPM IZ HEIRNICRAT S 21213, LR O N TOBEMG AT LENHVET,

. T,<125°C
° VBB =6V

 DIAG_EN {Z LOW

o 12U EOF RN A

o T RTOAY FY¥RIVOAMERIIETF vV ILPM. enter ESL]

« ENEYORN AL

M tSTBY i@ﬁb\ﬂﬁﬁﬁﬁc:bfl’)f\ J:gao)%ﬁ:ﬂij*’\'(%lfliibiﬁﬂ
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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

Ipm entry

core shut off, loLpm « lLoap

B 7-4. LPM DB%4

7.3.22LPM &

LPM\ |Q\ LPM EF'@?‘/\/]’X@%%JJ:%{?E&? 77?47&5%’(’7“/V@§&@55§&Tj—0 IQ\ LPM liﬁﬁf%{ﬁilttfﬂbiﬁ‘o D
0, ZOMM IR BRI 5L FILERIT/NSKRDET, EHI2, T UL aT NI/ TWDHTED
VAR B AT 2 E O X, ZOFT— R TIIFIH TEEE A, 2B 0E 25513, DIAG_EN 2 H%)
WICLTCLPM Z&TL, T A A BE OMEICRELET, DIAG_EN 237 AT —T WT/dl, T /3R tgmgy 412
LPM 2RV ET, [FEEIC, BIRHIREREIL. FCHTIETT 77470 ER A, 8 b R/ NERHIRIZ LPM x>
NIARA DG ELARDET, 7275 L, TAA R T DD, BRI KR EL T TV ET,

LUFDEHIE, LPM DT A ZADEEZRL TOET

* |q TF v rHih |Q\ LPM WAL ET

o« FxNHIVD Rps on 1 Rpson. Lpm (ML £

o TOAADBERMNS LPM 244 79570 iARPRIBO 7 T 7B RITH FH A

o FIRSOREREREN EILS N TRY, LPM TIZAGTETD IpkLpm, exit £ CHEINLIZS G 7ML vy M7 LET
A O A NG S B
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7.3.2.3LPM DT

WD 4 SORBONTNDDNTETZIILDE, T3 AL LPM ##& TLET,

 ARFERAMEEIZEIIN: AGTER D | pw,exit ZHZ TPoKVBIMLIZEG | 7/ A REY == T v 7 LT LPM E
Y low (Tl T/ A ADME B T — R ORI A AL £, B T MR T,

s

3

VDUT)( -

la

IQ,LPM

Quiescent Current—

Inom

ILpm exit

ILPM.entw

lLOADx

LPM —

FIT —

ENx —

Device in LPM

Load
current
increases

Channel fully on

7-5. ARERMERICER LT LPM 47T

\

o AMERSZIEITHIN (FHE): ARTEID ILpm. exit B TRBITHMLIZHE . 7 /3 AT vy MU L TCH
BERHEL, BEEIERRZ twake H%*F'sﬁb)lljﬂ£C7/1/1‘%%ﬁé“6‘21"‘/&:)§@i¢o ZDTISAANE NI DL T ISA AN
LPM 2B IR L7282 R 377212 LPM B2 LOW (12720 F9, FLT B0, BEME IR E L CTIEIE T A5510h

low (Z720F 9,
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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

B 7-6. 2F/ZAFEMEMT LPM £ 7 (548)

o AEE®D ENX NI ZONET (A hbA 7, E3A 70364 ), LPM HICWF D F v RV 054 F-idA4
AN %“z%mivl—ﬁ?’ﬂ% BROT /v ar AT ET, TAANT=—I T v 7 L% T, LPM —
VRSN EERTSITCOBGE . TN A tety $RIZ LPM ICHERITLET,

+ DIAG_EN 234 1272% :DIAG_ EN 2 high 127258 T ARAATZEIE—RIZBITL CT NS AZ R ATT D
ZLT T ANTOREAREN DIAGNOSTIC JREETEML7-EBICEMET AL L £, DIAG_EN 28 low IZRSE,
FTRTO LPM = NSRS T, 73 A1 tstey ZIZ LPM IZRVET,

FINA AN LPM 735 ACTIVE JRBEICIE R T2 &1L 12, LPM B3 LOW IZ220ET, T /3120 LPM /B IRL
7o /XTA%W:—77’/7T%>M\%75%%¢E/\ F.LPMEUEZERHLTMCU 12U x— 07 v E 52k E T&F
T, FHLUSDOEAIT. LPM B3R L E 7,

733 BHEEERER

ERBEOER L AENERICFRET DI, TV T L —aziBINT 5287 JVENTZV T A LR R
CEREE O WA G LZ M TEE T, BT — 2 HL TAMEID 1/K gns ZiHiEL, SNS B & GND Off]
DOHMHFIESUCTHEL T, SNS BV DOBJEL L TR S £,

Ksns (3. BRI L B RAEREDILTY, BSAIFFATGEHSNTOD Kgng DRI, IRELERELZ ZE L
ETT, &7 NARTHERHZNE TRIESI TS T 1ZEAE DS A 22— —|ZX ORI BTN EHY EH A,

SNS B> O K IEEIL, 74V NEIEL -~V THD Vonspn IC7 7 7 ENET, 2O LT DIAG_EN /L I2H
I AHTET, /XTAi)‘uq:@'T%éﬂij(1ﬁ%tx_iﬁl/ ol \—uXd'éﬂTl/ ET, D|AG EN M VH L 3. 3V @Fﬁf&)ﬂ
13, K BV £FTOE uLTiﬁbiﬁ” DlAG EN %@LT:/”\ 77%1/\7ﬁ3j”5 GPlO EEFHZUJ ﬁ>|—‘|b'7/l)7ﬂ:l/]\
r—7NDOFFERR ADC EEIZITWZD, vk 75>ﬁ>bhiﬁ“o
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D7) B AEHUE Rons ZFEIRL T, AT LATRIE T4 ENHLERFIH R AL TDI0BRTEET, il
FAFTBEZR R sns DIKAEDS, AT L THRIE T 5 M D H D5/ D ETnf B it ILoAD,min THH%E . ADC D/ NFER
HE VADC,mIn Lo THIBRENE T, VAT AR T4V ELHE TEAINIT, AR TES RSNS D/ MIETE, VSNS
BEDY Vonsrr TEEVELRD I T DR ENHYET,

DIAG_EN 73 Low D51, SNS B> D7 T T INENIIRVET, 2078 T SAAD SNS Bz i@z L
TWHEAIT AN~V F T L 7Y 2 LT 4 D SNS B BEZFHARDIENTEET, /L F 7L 7L, 4
DT A AD DIAG_EN 55Tl c& x4,

WRRPEIRZE FHIZ GND py R — 22 H 4584 . SNS U OEBENTASNLRA ADC BIEEZB2 0L,
GND Ry hJ—27TD7E F[&T%ﬂ%r@#@z%ﬁ%@i? 72z, ~A=3) 3.3V TEIfEL, GND FyhU— 7%‘:1%
AL TWBIEE. T A RIZEHINENSFE%) DIAG_EN (L. GND Ry b —212k»>THEUDRA 7By hO & (EH K
0.7V) ICE-> TR FLET, TDOFKE R, SNS B34 3.3V + GND A7y MI/T 7 ENET, ZOLHREE . S
I T EAFT—REFEHL TSNS BV OBEEEGIRTEET,

SNS BV Z i Vs e KA B0 AT RE R i ILOAD max® Rsns/Ksns. VsnsEH LD FEE A~y R L— LNEE + VuRr EIFEONE
Fo YR —LEBEE, VAT A BIRELE, 77 Ry N — 72 L T D089t ko TRESE T, GND
KNI =D 5EHT D856 Vg (CLDET B V7 HTEERIIRIX, VBB K 2.6V + Vgng 2O RIGSILET, 74
JVRLAOVIRHIZIE, BEERE FIEAY 1.5V &/hEe0ET, ZaUT, 74V REAERFIZNER SENSE FET 2331 /RAE M,
MBEIR Sy RN — DD NSK R DT T, 77 R Ry NI — 22 L7206 . Vgr (ZEDEW VBB (59 0.7V) 275
SNS B> ORI ET,

I RFEAH B ERL T AV MRIED NS+ 7370 B2 MR T 5720 ~y R — LA T2 LN EE T, Lizdnio
T, rsNs PEC/IMEIE. Vanspr 75 ViR 251X RIHETR L Z#MNT . Keng 2V AT L IE 35 B 03 5 e KA T
I (ILoaAD, max) CHRIDTAEIZT DM ENR DV ET, R GTRAZRDHIIT LTOXEHEHLET,

(1)

Vapc,min X Ksns / ILoaD,min < Rsns < (VsnsrkH — VHR) X Ksns / ILOAD,max

Current Sense

Voltage 1
ADC Full Scale Range, Vapc max

Max Measurable Current

Max Nominal Current

Open Load Current, Vapc min

VSNSFH

Normal

Y

Load Current

7-71. Bt RAEV DBERT

VAT LG Lﬁﬁiéﬂik%(}m ILOAD max [
Ny 754, VSNS EWD VSNSFH W22 5728 TT,

BIHIRLEVMELL F LT DR ERHVES, Zhid, &

TR L&V A

24

BHEHZBTT 57— o2 (DB R BRI &) 255
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VBAT

VBB

lout
DIAG_EN Voltage

Scaling

CURRENT
CLAMP vout

7-8. Biit > ABLKUVEBHAFROTOY IR

ZOFHFRII~ AL THINMESND EEICFE SV TR SNDLD T, BEENOIRH#ETH7-DIZ SNS B Y =)
—HAF =R e T o0 IHY FE A,

SNS B NZT A NE RN GA | BRI T T DIRE LT RRAE (10us Ai) 720, B A I EE 2 #l R 351
(R OA—N—T2—h (TV K&l WAELET, 204 — "= a—tRAELTH, T AOEEMEICRSITH E
A,

7.3.4 FFERTGELERBIR

R IR AT BRI PRI L0 | RS IR R SRR FTRE R L~ LI T S T AT AL TERB IO
UAYZREL, JOEWEEEMEZEBL CWET, 7o, ERHIRIZED, PCB hb—A a4 YA X BILUHEIED
W EHIRL , FIREZRIROUAY 7 —U8 T IFAZET, VAT AOIANEHIFITEET,

EIHIRIE, AR 2D AR ~OREE AT — FET 23281L 3, B FRIT ) B e Il
FLT 227 % —krL. T/XA AN SNS B DZFDOF v 3NV EH I TDHIDICHESN TWHEAIL, SNS B %
VSNSFH L:7o/[/77“/7obij‘o

ARTSAAL, ILIM B DAL 2 i~ T, SESFRBEIRHIRMEIC T nr I TEET, 10 FOEFHIFRR E
BV, F 7-1 IR THRFUEICE SO TR ESHE T, BIR U2 EHE N ETE O A #B I PRI Eo TWD 2 L 2R
T 57280 IO AR ZLRFEL L EBELET,

= 71. ST FHERIC K 2 EHRBIBRERE

EHEOFFA#IR (") ILIM L&\ VE
54.9kQ ~ 60.4kQ) 250mA
41.2kQ ~ 45.3kQ 500mA
30.1kQ ~ 32.4kQ 750mA
22.1kQ ~ 24.3kQ 1A
15.8kQ ~ 16.9kQ 1.25A
9.31kQ ~ 10.2kQ 1.45A
4.64kQ ~ 5.11kQ 1.65A
2.37kQ ~ 2.61kQ 1.9A

GND %%, (< 1.1kQ) 2.2A
F—7 (> 87kQ) 4.85A

(1)  ZORITERMSNTORWVRFERGEE, #HEET280E TIEHVEE
Mo

S0 228 NI R & E H IR B G HI RATE T DITIE, 7S AANA L D LB BRI B AT LET,
MOSFET ~—AD il Ntk 5L Bt hil REZBIRICE H TELHITR0ES, 72720, ILIM B DOffin &L
ATURHEIZEE L, E O ER EZI/NRICIA D LERHET, ILIM B DI O i RFFAHEIE
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100pF T9, ILIM B> OFEENRKEWE | IRPLOBR B L | CH B % 5. 2 A ATHEMELRHY | ILIM 2588 L CEIHIFR 7 +
VIR EIRHC R AELTZGE . RERY Yy MO N AETHRREME NSV £4, BIRERHIRICIE, BA B ER &
> MOSFET Z3&R L T2,

TEIEHIBRA XML loutk PSRBILEVMEL UL |o \SELTZEEITHAELET, loyr DNEMHIRLEVME 1o, I2ETD
LT ARARTEN I EE, louTx & lcL WZHIBR T DZENTEES, TAAMANE RN EE (BLD  out W—ﬁi:ljlgﬁ) THHY
A FET OWHEENNZ VD P—< vy MUV INNITSNDZENRHVET, X 7-9 12, BRENEAELTRT
NAAPFEMEESN T LEDLF 2 —ar V=T INEERLET, ZORIE, 87 ar 4 1R HEIFRIT N—V3
VDOV F VIR TWET, IO —~ /L Sy 7 D% LATCH N—V a3 5y F 73 ES, B, #
HIAL Y2/l R (gL) Vb E M (I CL_ENPS) TE— IR DZENH LI LITEEL TIZEN,

WEFEA NN AELGA ., ESFICERNSAE — 7B ZHIR 9572012, BITHIBR 2SRRI )SE 35080
HVFET (BIRLEEREOM 7)), BRAEIINC T, ERAR oy 7 LNl —22HIRL £, 2o —7HIRIL,
T INAANED N7 ) —"Tl372< DC/DC »LEIRMAGIND T 7V r—T 2 B W TRHZEE T,

Current (A)
A

loL ENPS|F —p— — = — —— _

op4immm  ———————+———— -

Current Limit tRETRY

\ / »- Time (s)

7-9. ERERFROBMEL (ABHBRAT/NN—2aY)
72720, EFHIFR 3 BRI T, BARIREOLXIZ, A4y T )b, BITHIBHEE L —7LEVME (oL CL_LINPK) &
DR BRI ENHVET,

Current (A)
A

lCL ENPS|— — — = — —
leL_unek

leL

Inom

Current Limit P tRETRY

> | <

A

» Time (s)
E7-10. V7 MEBHSDOVU =T E—4 (BBIBETNN—3))
ZDOTINARTIE, AT A7, EREA X MNEO B ZHIR 5720, IR 7 VAo AR #EH L T E

T, D%, BIRHIRFIEE L — 7 DMEEN T DRI, BB ETIR FL, Ay F DA AR ET28, Zo@EL, &
FEFEAERFO A M bLEFRIERTT,
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Current (A)
A

lovegf======—f-=—===—=="—"=="="==="="="="="="—-"—"—"—-"——"—-———-—-—-

lcL_enps

»
V/
-

» Time (s)
7-11. Ky MERA XY b (BEBRATT/N—aY)

EBEDOAMALZ 2 AZX U TR, Ay MR Z — 47 DISEREHID toyer /X7 A—Z THRESNET, IROXAEfE
HLT lover EHEELET,

lel]

Current Limit tReTRY
Inom

A 4
A

tovCR (2)

1.6 X Ig, + VBB X —=%

Ay MEREA R MFICBIRISNAE — 7B IE M TRy NMEKB R RELT-AAILTIL TRV ET, AT A7
72— ARy MERE AT B0 EN ANEN LT 7T 47 (b UTZ BB ISRy MES I EA 58 B —7E Rk
DRELRDATREMEDN SV E T, 2T, Z—r A F-iTA 7 % NES FET 2AAULIEHSfFEIZ /Y | BINoy — 75
PFAET DD TT, Ay MEKEREOBIMOY — BN BAELTH, T A ADOEEMEICREEHVEE A,

7.3.5 BEMEBHGDIA vFA47 25>

FHEMAMNELT 7IZOIV R AL, %%'r$977&yxa:;ofﬁ@mﬁﬁf%é'I%%ﬁé@mﬁ%@i# BEOAEL
NdHDE, T — FET DMERELRLRDATREM R HDE T, /ST — FET 2B 272012, LAY — 2D B O NE Y
Z7ELT Vps (clamp) MEEINTNET,

Vps(clamp) = Vvs — Vout (3)

THBERF ] (tpecay) DI A 7520 A- mz"\ﬂ/ﬂe“ %néi;%:a“ét (\ZU— FET 84220 Ed, o fL¥—
NAYPARAALF THESHET, T RL¥— BIROTFNLF— (gvg)) EAROTFAF— (ELoan)) N E £
nET, WA F I a2 AL BB f;oﬂ\é ;t\ AR OTFILF—DO— NP CHESNE T,

Ess) = Es) + Eoad) = Evs) + Ew) — Ewm) (4)

HENEAT A 717008 EHss) (SR T ASARIZEWEBAR ARV ET, HEE SO LIRIZ, Z2OT A RIZ[HE
A Og &, FFRRE ., BLOEROMEE B FIFICL> TRV ET,
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Vgar A
|
IN :
|
| |
| ! .
| | | »
| L
| VVS s S Uit
I Vbs(clamp) 1
: ' Vour I fv >
IN | DS(clamp)
—t |
! Y RN S P A ——
|
O Ess)
lout !
ouT : :
R i\
[l | | .
GND i i v
I Hdecay) €]
- E 7-13. FENAFHORS v F U IATH

B712. RLAV-YV—RBO 5 TigE
INAFAR AL T OB, E(HSS) I, THBERF R OFE B IZE LRV ET,

t(d
E(yss) = fo( ecay) Vps(clamp) X loyr (t)d t

R X IguT(max) * | Vour |

L
Y(decay) = ® X In TVour] (5)
_ Vys + | Vour | R X IoyT(max) *+ | Vour|
Enss) = L X —>—7— X| R X lour(may) ~ | Vour | lﬂ( Vour]
R NEZE 0 IZHLINEE Epsp) (&, HAICRDIDIZRDHZENTEET,
Vys + | Vour |
Eqiss) =3 X L X 1§ur(may) w (6)

FHEMEAN DA T FTHRDT VT 4T INHAR L SA~DERB I, Vps(clamp) BEITAKI 1V BlLET, Z0r7
TEIEDEAIZED T HAAADRIRRE IS BIIH EE A,

PWM IS 7= B AR OEE . KIEE I AN ZANST NA A% #5720, X 7-14 (TR THER TV —A—
VAR ABINIT A2 EEHEIEL COVET O T, IEEL TSN, TVS 1T, s s BT 57D HEnET,

L
Output ‘IT,

Clamp

——— — —— —

—
<
w

|
L

L OUTXx |

B 7-14. S\ BBEIEIC K S RE
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7.3.6 Z4/L MR B L KEH
7.3.6.1 B2l A R — 7 IV BKE

DIAG_EN B 32 ife 2 A 2 — 7 NV EIET A AT—T N L ET, BEOT A AL T, ~A=22No ADC
VY —=2ZNHIRENTODIEA ., ~ 1213 GPIO Z{# LT DIAG_EN % High (2% EL T DT A AD B & A
F—7 2L, DIAG_EN % Low I[CRETHILETHDOT A RADBW AT A A —T7 I T&ET, £7/-. DIAG_EN
& ENX % Low [T ETHZET, TS AT E B AR/ NRICIZ A ENTEET,

7.3.6.2 ERt > AMEIKE

SELx E%, [AILT NARND 4 DOF ¥ /L TG OBt AL L2 ELTH7DIEHLET, K%
High 7213 Low (23 %5&, DIAG_EN 78 High D34, st 4 5F v 1L SNS B H S Ed, FLT 1%, BikA&
MBI UONTVER T 4 VRS W TN OF v RT3V RN AELTZHAIC Low (27257 a— )V EINIA %
FZLET, BBARMBLONYTISOERE 7 4V EOBE | IBIREN =T XY R T VSRS 56 DA FLT X Low
2720 ET,

B AHFMP DT NAAM TELEALSITWDEE . SNS B EZEH O T /A A TEBHERE L2V TLIZE N,
DIAG_EN 78 Low ®EX(%, SNS BV OWNERICH D7 T 7 DEIEIIR 2V 127707 LET, 1 DD T /3AAD SNS
EL R EEEET DL, DT SAAD SNS U—R /B % 5.2 5 REMER B £,

DT RARTETZ0D SNS B2 3512k, B 7-15 1233895102, fEBID SNS % MCU D Ep57 ) n
TN AR T DI EAHEE L4, F213 X 7-16 (R T IO AT a < F 7L o732 THE—O
MCU B AN T 52 &b TEET,

SNS SNS
Part 1 [ Microcontroller Part 1 [
Microcontroller
AIN1 AINT
B MUX — ADC B mux —— ]| Apc
SNS SNS
Pat2 [ Part2 [
AIN2

7-15. #E&a‘-‘/\‘:rmcitn% SNS ZHFTHH 7-16. %E%Sw‘-/\‘:rztcitmé SNS Z2HFT 54

&1 %2
R 7-2. BEIRER
DIAG EN| ENx | SEL1 | sELo |SNSH fiﬂﬁ"’* SNS FLT R E OB
e | RT3 % L
H OVEATAEREIE | mpm o< | SNS #6%), FLT ilan, se i
L . . . DEHMSNDSEE. | 2xus,
PIC 2V (2072 e
FLET, A A SBUFIER)  (R 7
L — VR U/[—ﬁ;\\\)(jjx ﬁ%%&l\/
0 0 Fr L1
0 1 FF 2 3 Ea #7-3%
H — RIBEBMT s £ 73 2BRLTIES,
1 0 FyxL 3 72N, S
7280,
1 1 Fr L 4
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7.3.6.3FLT L R—F

FLT 23, T TOF XY A DO 7 4 VMR ZER T 5720 b i Ed, WFhroF v 2L T7 4L MR
(B AR B X Oy T VR 7 4 VM BRL) 356/ET5L FLT B3 GND IS/ 2o SiEd, ~far OEJRL
~NUULIZA DT, 3.3V F203 5V MBI AT v IR E T, FLT B, FAALANRY—F E— R THIREEE

TR THARWRY, BEE2HADLET, BRANBLI Oy T I~DEE 7 2V OGE  BIRSNZTF v 1T 3V
"R3B HEFE D FLT 1 Low (2720 F9,

FLT @D % . ~ A2 32 EL L ER B Vo T2 LD 74V NRBED F ¥ RV A FER B L ORI Tx F9,
DIAG_EN 7% high @354 SNS BTN 7 LT v 7 FBIE Vansen (SRR FE M D EL THEEREL £,

7.3.64 7#4J &K

K73 73N IMR

SNS ;¢ FLT (with
&Mt ENx | OUTX | pjag ENis | external BifE FAULT [E/#5
High) pullup)
L L 0 H e —
— i Var —
N BB
H  |ILoab *| lLoaD /sns H W —
Ron
=Ly
Ve — TUET, FoikE
B EE H ILim % VsNSFH L BEA IR Ex)
Ron Jo&x | ERMIRO
BRI LET,
IR LT 7 HE
FiNT /747,
L H VsnsFH L Vvs—Voutx < Vol HH
oft DEET /LA
BB, Sy TU~DERE TH—rENETS
W OEE, 21—
H—%, SNS &'
H H | loao/ I : —
LoAD /sNs Hi1e EeS O
ETEET,
PNy MU UNTE T T 0FE
FOAATRNEEC | T, BHIRRAE BB FEAITLET, B
Rl H L Y L TRy TULE | BTNV id, T VN
% SNSFH FEHIRE—RICHE | T 2ETHRIRENET, Ty F /N —D=
EAVET, T IO —= L ey "
%I EN 2902 M ERHVET,
AL S e e
Do XN | ek, BT ST
e B ACEBEC T 3 T LRI B E TSR
ARG OAE L=HL L) Vensen S A ol o Y. 3
A ¥ — Ty N U HIZ EN U0
° ZHVENHNET,
e - BB RT3 —2ar OB A tReTRY
”;’l;;;ﬁﬁzﬂfgﬁ?_i B EBERASIE SR ET, T, <
Ry — Ao | g | L | v L | I | Tavs iz ENx I BB,
7t —~ Ly hE 7 RN JVNIRIELET, Ty F 3 —Tar (i,
kT EN N0 b= L&D IR mfE TEE
‘ B
F ¥ RNEA N CTEEE 2
) . E I S Ay A N SANVEY /£ |
g an X X X X LT, /I ey ~ OB A HIRL
g
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7.3.7 LR

7.3.7.1 GND &b L WBEFHRE

TR A L DOEE, GND A& E/2 B A AR RBIC IV EERAEAELE T, @WERIZI > THRE E XD E it
HIRLEVMEDOWT NN TSN HE . 7H/VNREES @SN E T, ~A21E Ay TF 24 7I12THZL T, il
BINIAHILTEE T, TA AL, =~/ Sy M OUNEATDHET, Btk oL 1[T770 7 LET, 74V NREEN
firEnse, TPS4HC120A X HEAYICEIEL £,

ERRIC LD MEHARRE T, EN 28 high D EX IR AEESE, K 7-11 (ORTHEY, T ALEHICS v Mo L,k
IERIREDOF LRI BB ERITEITWVET,

73.72F -7 aFm0RE
7.3.7.21 F+ RN F>

F X RNV NA L DEE NS ERGHEH CEBEOER B AZTEH T, KA ARV RAE LSS . Z0OF v
TR Vgns EL TSI, v AN Xs TR CEET, 2O/, FLT ¥ /%o%/vw/w ESGibsit=y el
OO THEELTWEED, v/203, SNS BN ELWF YV a1 572012 SELE S SEH YL 24 E
LT BRENHNET,

7.3.7.22 F+ RN F7

A7 4REET, DIAG_EN 7% High DX, Wil 7 V7 v 7 54 Rpy Ik TF v KL% Vg IS/ AT YT LET, TAT
VT ENDREEDTF ¥ FuiE SELO & SELT OERICESWTEY, i F v /T 7 7y F B B S T
FH A,

BRI T ¥ VAR PMEET 256 Bl Rpy JOBITDNICKEWZD | HTEEITK OV I AF T SivE
7T, BARM OGS HEET Rpy ICEo TEREBEMEICTIAZ T SIVET, BIRSN/TZTF ¥R/ T Vg -
Vourt < VoL off P¥fr. FLT BV Low (2725 T A A7 AL MBS @A S LD E, SNS B Ignspy (ST VT v 7FE
NET,

VBAT_
ay VBB I
-
"N ENx [DIAG_EN
OPEN LOAD
SNS § R
pu SELO
T FAULT —
SEL1
& =
IOUTx
ENXx |
]
]
]

! GND

7-17. Z 7RRETORKE R

W7 LTy 7 HEBUE (Rpy) 1280, A7 R7EH (DIAG_EN 7% High) |2 LED AR 7Yy T 5ZEMnHET,
F ¥ RNVOIMS T TN ARFLLGVE R AIRERT N T v T WA b — 21280 BRIENLT7 VY I ffik TEE
j‘o
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Rpy ST T U IR DREERA, il OB 2 A1 71T L TRETE 5G| BURA R 2B 35729
IZ. DIAG_EN O V& S RS DM E R BYET,

7.3.7.3 Ny T UADERDRN

N TUSOEHENK T DM AT =X LB LOEEIL, A KRB LA 7 IRRBOM S T, B BAM SR HERC T3, FHH
IZOWTE, & 7-3 22U TTZ30Y,

73.74 BEHB LUy T U (RE

WRME (— RISy T EMEEINET) X, T ANARADT TR B R T VENI2D Venp = Vear Co BIRE T
/I\ I SIS Vg = OV DEXIZHRALET, ZOBRE . EN2 BN TN FL—0 ~DRANBIUE, FET 134

W70 Ay Fr RV E DTY‘%%"ﬂaj}%ﬁW‘ﬁéﬁ RT AT AL —REBE TN EREEET, Eﬁ&‘*’m/ff\/]\
T SAREARHET HT20121F, RIS R T a7 F A4 — R0 E | IR A4 — R Dl B v
U= BLEETT,

MCU
Smart High Side Switch
VBB
J ‘
1 GpPio | Reror | gy J
AN Gate Driver
Battery — >
nE VOUT| *——
L
R
GND LOAD

T Reno

7-18. 5%/ w5 U A%

B/ ar7.3.8.4 BIW K 7-3 BB TLIEIN,
7.3.7.5 =<)L 7 x )V b g

LR TR SJ AN AD I AR T T WA AR T D20 ZOT SARE, MaxHEERE Gk —~v vy h&y
V) EENIRECRE (FARY—~ L vy b D) B 2 FEFE O —~ L7 4 VMR S RE N HEE SN CVVET,
FNDRE R T— FET OIIUINBESNTNDTD | FF ¥ RIS —~ L 7 v hpddmsinEd, =
DOBLEIZEY , —EBOT v RN B —< VT AV NRBED L X2 KT NARLIT AT v RV R e/ MBI 2 52 &
NTEET,
7.3.7.5.1 BBREEIE

BRI EIL, HIVBFAA RN 2 DOBHTIVIIHEITHIENTEET, K 7-1912, 2D E T VERL
iﬁ—o

1. AR —<b oL TSR T BERANTOAER T, BRI L om LUV ET ERL, FLT
1T low (27203, ZOIATKEOERNTNDTD, FET O#ETERE T2 M —T ORI L TAERIZ |
HLET, NXU—FET REN T —TOHEHIRE AT = TFET_TCON > TREL % Lalsé TREL ZERTDHE,
T ATy MU LET, BBIFRAT N —ar Tl tjetry BICT SAABERFEBIZRAASAET, TvF
N=TVar T, FYpNEFEAINT 572, EN 280X 206 B 03B £, FLT B3, SRR B TE S
NHETT I —hSNFRITRVET,

2. ¥R —= Uy MUV EERA RN TOT AN RTE R EETT, 72E L, ZO%E AR X A
L. #akf FSMEIRE Tags (CET D&, vy M UrESnEd, BEIFRAIT/ N —Yar Tt 1y < Tas—Thys & tReTRY
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IARPIIHE T TDET, TARFEELEE e Ty TF A=V ar D56 Fr e BEANIT 51213, EN
U Z DM ENDVET,

A

1 2
DIAG_EN |
-
EN |
-
TABS |t
Junction
Temperature
TREL i tRETRY i § tRETRY i i i tRETRY
— — -
Output | we T ””””””
Current |
‘ —— >
vsns |--— VSNSFH% | P
>
FLT |
-

B 7-19. HE\BR{T/N\—2 a OIS

7.3.8 SREHGE
7.3.8.1 UVLO %

TOAXIEIREE V ygg ZEHR T DL T, Vygg PMETEDLXTTHILWEMER AT LZL2EET, Vyes
23 VyvLor & TEISE, TNRAAT v MO LET, Vyeg 2% Vuvior £ CLEATHE, TINAAIA NI ET,

7.3.8.2 GND sk FE
GND fEJmFAET DL AJI08 High 7> Low 2 E90ZBH 59, 14712720, SischESINEE A,

Ir—2 1 (FALANC GND FE4): H—~ /L /$uk (Tab). IC_GND. B HIRZ T RN 1 DD/ %—2 T, VAT A
TTURICERSIV TN DEE GND [BRRENT 77471270 ET (K 7-20 25 [R),
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Smart High Side 1
Switch VB

MCU | —a—11/0Os

| VOuT

I—
lo
lj%

Load

B 7-20. /54 A®D GND sk

r—2R 2 (EV=—/L?D GND HER):ECU EV2—/L 2R GND Kb H6 | (RiEFEEL T 77471280 E7,
ZOWRRETIX, AT GND 15| & & B CnET,
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N

Smart High Side 1
Switch
MCU L—m—11/0s |—1|
GND =

VBB

VOUT

¥

B 7-21. a2 —JL®D GND &k

7.3.8.3 EiFSEL{RE

Load

BIRIER DR AT DL AT High 2> Low 22 K526 I)IEA 71220 £, et E I x BEART O
B, T BB N AL ELL W) EIREARGEIIMRICEBE TE X ¥, VA S —RL, BEINTHE
PEEMOLE T, ZOHEIE, A F7F AN —T 2R 572012, 7T 10 26EREER S i ET,
TI Tl&, v A2 OEFRFIT T A GND Ry b —7 (A4 —R LML W FNHEGE) . FI2IFINBO 7Y —RA— /L[]

FEEHELEL 59
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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

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 5-Oct-2026
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
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PACKAGE OUTLINE
PowerPAD™ VSSOP - 1.1 mm max height

DGQO0028C

SMALL OUTLINE PACKAGE

PIN 1 INDEX
AREA
5.1
>Itve
f 26X
Pl — —28
ﬁ :
— —
— —
— —
| — 1
o R — —
70— —
NOTE3 — —
| — 1
— —
— —
— —
14— jzg
15 oy 0275
5] 31 0165
2.9 -

& [o.1@]c[a[8]

SEE DETAIL A
x"/- "\
: (0.15) TYP
\ HL—J i
7 o

\

— 2X 0.45 MAX
NOTE 5
(0.34)
14— 115 NOTE 5
—] 1
— _Th 43_( .
—] 1 -
GAGE PL,ZII\ZIIEE3 1.1 MAX
—] — '
454 [ — T +
3.98 [ — f */
—] - — o X’ 0.7 L 0.15
—] 1 0 -8 0.4 0.05
— % DETAIL A
| E— T TYPICAL
—] 1 THERMAL
PAD
1:L J: 28
1.00
4232519/A 12/2025
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
DGQO0028C PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(2.2)
NOTE 9
~— (1.64) —=]

28X (1.45) SYMM METAL COVERED

¢ BY SOLDER MASK

28X (0.3) L
l 1 ] -

C e i ) / N F:: SEE DETAILS
* o]

o9 L) | )
" RS ——
===

SYMM | | |
t—-—F=-0—+—0—+— —1—= — T @54 (7.
| | :?j ¥ NOTE 9
! (1.1) TYP
| I G
| ot
SOLDER MASK ‘ |
DEFINED PAD | |
! i (—}ﬁ
©@0.2) TYP ‘ Q  E—
v SR N
o s
|

. »,,,4,,,,»,,,,
‘ 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
4232519/A 12/2025

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
DGQO0028C PowerPAD™VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

e (1.64) —=

28X (1.49) o?ﬁzsg,ETDH?CNK METAL COVERED
STENCIL BY SOLDER MASK

28X(0.3)L e

—
(R0.05) TYP /%

26X (0.5) Li]

H

(4.54)
BASED ON

R e 0125 ThicK
STENCIL

i

! - 15
SYMM ! SEE TABLE FOR
¢ DIFFERENT OPENINGS
‘ FOR OTHER STENCIL
(4.4) i  THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 12X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.83 X 5.08
0.125 1.64 X 4.54 (SHOWN)
0.15 1.50 X 4.14
0.175 1.39 X 3.84

4232519/A 12/2025

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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