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1 = e it

1.1 = iR

R1 = iR

Parameter Symbol Values
Minimum operating voltage Vsop) 41V
Minimum operating voltage (cranking) Vsuv) 2.75V
Maximum operating voltage Vs 28V
Minimum overvoltage protection (7,=25°C) Vbs(cLamp) 25 35V
Maximum current in sleep mode (7,< 85°C) Ns(sLEEP) 85 1.3 pA
Operating current in idle mode (channel ON) lsnp(iDLE) 60 A
Maximum operating current lenp(2t_D) 7.4 mA
Typical ON-state resistance (7,=25°C) Ros(on)_25 2.2mQ
Maximum ON-state resistance (T,=150°C) Rbs(on)_150 4.1 mQ
Nominal load current (Ta=85°C) I (nowm)_ss 21.5A
Highest configurable overcurrent detection threshold I (HocT)_-40 143 A
(T;=-40°C, loct =50 pA)

Typical current sense ratio at /= Iow)_ss kiuis 24500

1.2 EZRE
BRI T
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35|HECE
3 5|ECE
3.1 51853 EC
ne L1 @ 24 L our
ne L ' 23 our
ne 3 | 221 our
ne s | 211 our
ne s | ' 201 our
ono ¢ | 191 our
IN L 7 ! 1 18 ] ouT
oen s | 170 our
IS L L 9 ! 116 ] ouT
I2t|:|:10: :15]:|ow
IDL :Ell: VS :14:DOUT
oct L4 =777 13 F out
3 SIFECE
3.2 3B E X FTheE
Pin Symbol Function
EP VS Supply voltage
(exposed Battery voltage
pad)
6 GND Ground
Ground connection for the internal logic
7 IN Input channel
Digital signal to switch ON the channel (“high” active)
If not used: connect with a 10 kQ resistor either to GND pin or to module ground
8 DEN Diagnostic enable
Digital signal to enable device diagnosis (“high” active) and to clear the protection latch of
channel
If not used: connect with a 10 kQ resistor either to GND pin or to module ground
9 IS SENSE current output
Analog/digital signal for
diagnosis If not used: left open
10 12t Selectable 12t protection curve
A resistor Ri;: needs to be connected between 12t pin and GND pin to select one of the
available 12t protection curves
If not used: left open. Curve selection as described in Chapter 9.1
HOEFA 7 Rev. 1.11
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35|HECE
Pin Symbol Function
11 IDL Idle mode open drain output
Digital signal to inform / wake-up the microcontroller in case of idle mode ("high
impedance" in idle/sleep mode; "low" in all other modes).
If not used: left open
12 OoCT Adjustable overcurrent threshold
A resistor Rocr needs to be connected between OCT pin and GND pin to adjust the
overcurrent threshold
If not used: left open. Threshold selection as described in Figure 27
1-5 NC Not connected, internally not bonded
13-24 |OUT Output
Protected high-side power output channel?

1) BERFERHSIBIASTE PCB LA, BENFIE RS IFIERERERTT —#E. PCB ELMM
RITRBEIS AR R AR,

HOEF

8 Rev. 1.11
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4= R—RR
4 P am—ARIEE
4.1 B R ATEE
&2 HI R AEEE
T,=-40°C & +150°C; FBBEMEMIDIREREE 2.2 EFE B EFBRIEF
(FRIEZEIE)
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Supply pins
Power supply voltage | Vs -0.3 - 28 v 1) PRQ-128
Load dump voltage [ - - 35 Y 1) PRQ-130
P & BATILD) Suppressed load dump Q
acc. to 1ISO16750-2
(2012)
Ri: 20
Supply voltage for VeaT(sc) 0 - 24 Y 1) PRQ-132
short circuit Setup acc. to
protection AEC-Q100-012
Reverse polarity VBAT(REV) -18 - - Y 1) i PRQ-134
Ta=25°C
Setup as described
in Figure 54
Current through GND | /gnp -50 - 50 mA 1) PRQ-138
pin Renp
according to Chapter 11
Logic & control pins (digital input = DI) DI = IN, DEN
Current through DI pin | /p, -1 - 2 mA 1)2) PRQ-141
Current through DI pin - | Ipjrev) -1 - 10 mA 1)2) PRQ-142
reverse battery t=5min
condition
Analog & control pins (analog input = Al)
Al = 12t, OCT
Current through Al pin |/ -2 - 1 mA 1)2) PRQ-359
Current through Al pin - | /arev) -10 - 1 mA 12 PRQ-362
reverse battery t=5min
condition
(RBETR......)
HUREEAR 9 Rev. 1.11
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4 = E— i
]2 (&) eXmKETEE
T,=-40°C & +150°C; FRB BEMEMIYIREREE 2.2 SR E RV B ER B R IB G
(FRIEZEIE)
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Logic & control pins (digital output = DO)
DO =IDL
Voltage at DO pin Voo -0.3 - 5.5 Y 1)2) PRQ-828
Current through DO pin | /Ipo -1 - 2 mA 1)2) PRQ-360
Current through DO pin | Ipo(rev) -1 - 10 mA 1)2) PRQ-361
- reverse battery t=5min
condition
IS pin
Voltage at IS pin Vis -1.5 - Vs Y 1) PRQ-144
hs<ls(orF)
Current through IS pin | /s -25 - lisisaT), | MA 1) PRQ-146
MAX
Temperatures
Junction temperature | 7, -40 - 150 °C 1) PRQ-147
Storage temperature Tste -55 - 150 °C 1) PRQ-148
ESD robustness
ESD robustness all VEsp HeM1 -2 - 2 kv 1) PRQ-149
pins (HBM) B HBMY
ESD robustness OUT | Vesp vama -4 - 4 kv 1) PRQ-150
vs. GND and VS - HBM?
connected (HBM)
ESD robustness all Vesp cpmi -500 - 500 Y 1) PRQ-151
pins (CDM) B cbm?
ESD robustness corner |Vesp comz -750 - 750 Vv 1) 4 PRQ-1178
pins (CDM) - (pins 1, 12, CDM
13, 24)
1) EREZEFNR - HIGITHEE,
2) BRAAIFH VDI/VDONAI BT BN 5.5V,
3) AMIEER (HBM) MRS AEC - Q100-002 1R,
4)  FEEER (cDM) FRAEMTE AEC-Q100-011 Rev-D i ; HEZREIIMETIRIIMMIARE (TC) -
HUEFA 10 Rev. 1.11
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4 7= R

pr 723

1. BRI 1 B E SR B A B R R MR T, 1CBT B TE2BRT R AT B R F L IEGIEES B5E
1EHIET5E 1,

2. ERBIRIPIIFESTERLE IC TEEIEF M AIEZF 1 TR HIBIE RN E L TIEE TIEEREL *
FIIFET RS TIELLE B HTIEIETTIR 1T HY0

&3 “ITRATEELXT - ThHEE
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Load current I - - o) [A 1) PRQ-157
MAX
Maximum energy Ens - - 270 mJ - PRQ-1123
dissipation - L= 2"L(NOB£)_85
single pulse Ty0=150°C
Vs: 28V
Maximum energy Enr - - 70 mJ - PRQ-1124
dissipation - repetitive h—/uNo@_%
pulse T0=85°C
Vs=13.5V
1M cycles

1) REIEFME - HiIgIHEE.

HUEFA 1 Rev. 1.11
2025-04-30
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PR
4.2 ThaESEE
R4 IhaesEE

Vs=5VZE 20V, T,=-40°C & +150°C
BRIESZAHIRAE, SN REEE: V=135V, T,=25°C
BARVAGRR M S EERE R TR BRIESENAA) © R=2.10

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.

Supply voltage range | Vsnor) 5 13.5 20 v 1) PRQ-158

for normal operation

Lower extended supply | Vsexr,Low) 2.75 - 5 v 1)2)3)4) o PRQ-159

operation (normal) possible)

Upper extended supply | Vsext,up) 20 - 28 v 1)4) L. PRQ-160

voltage range for (Parameter deviations

operation possible)

Junction temperature | 7, -40 - 150 °C 1) PRQ-161

1) RETEFEMR - BIgHEE.
2) IR v BERE, BEE v WEARE. MRV BEAS, BEE vsor IRABE.
3) 2vs<275VES, A L=0AR 2t{RIFRILE (FRE3E GND BEERE) -

4) BEFRIPIHEENAEN.

4.3 #AEH

RS #ABE
IEFAFEIERYE JEDEC JESD51 FREE K. WFEFEZELE, 1BIHIR www.jedec.org
Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Thermal Wrop - 0.6 1.0 K/W 1) PRQ-1126
characterization 2
parameter junction to
top

Thermal Rinic - 0.9 1.5 K/W 1) PRQ-1127

- 2
J[’Srs]lc's‘;irrl]cfo case Simulated at exposed

pad

Thermal resistance RihJa - 25.4 - K/W é) PRQ-1128
junction to ambient )

1) RESEFER - HIgIHEE.

2)  1RIBHRAE JEDEC JESD51-2,-5,-7 7E FR4 2s2p IR BAART SR, i (OF +#3) 1E76.2x114.3x 1.5 mm R E#EHITHE, AZE2D
AR (2x70umCu,2x35umCu) » FEEANERT, BENHRERTANARBEIIEIISE— I NEREEM. FERE =
105°C, Poissieation = 1 W 4 #1789,

HUEFA 12 Rev. 1.11
2025-04-30
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BuEF
4= R—RR
~
4.4 PCBig &
70 um modeled (traces, cooling area)
€
€
(Vo]
i
A 4
=] 4 1s0p PCB il
A A
<
= 70 um modeled (traces)
£ 35 um, 90% metalization™
© 35 um, 90% metalization*
- <“ 70 um, 5% metalization*
v
0,25mm=<A<0,5mm *: percentual Cu metalization on each layer
=] 5 2s2p PCB &iE
| [ | [
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
6 AAEPCBIZE
r— RN EEE—
pm— | S
= e
— Ol =
x| I —
—es HH =
L I ———
—= g =
— e | e
R I
= 7 FF 2s2p PCB i ER PCB _ERIEFAFL
HUEFA 13 Rev. 1.11
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47 m— RS

4.5 PR

infineon

Zyun - BTGT0020A-1ESW
|
= JEDEC 252p
100 1= cmmmJEDEC 150p - 600 mm?
JEDEC 1s0p - 300 mm? I
——JEDEC 150p - footprint [ -
10 L]
g5
g
3 I 11 ’”
N - 24
1 / /
0
1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03
Time [s]
1
& 8 BRYFAER BT
Ria - BTG70020A-1ESW
90 I
e JEDEC 150p
80 \
70
=]
g
239 &0
=0
& =
50 \\
a0 —~——
30
0 100 200 300 400 500 600

Cooling area [mm?]

SREIFRER

HEFM
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532455 H

5 ZiES |
BREEHMETIIH: —MSEREE, B—NEESE. b, AR MEMEAIN, BT%EER
RURIPHEHAESARE. E— 1 FFRELIIHE TSRS RE,

5.1 MERNSIE (N)

NS IN B EEE, WANBRKRS3.3VMCUF 5VMCU #ER, PiF@mANE S SCERE EHIERR,
UBEREERFMANSET, HDENSIHMEMNSEFTR, Z4FEHER, BMABRNBSERNE
10 Fi7R, 1@ DEN SIRIFIRING | BIBVZE IS RN B [y REBVEF N BRI TN, WMRRERIZS I,
A7 fsE AR 10 kQ EBPEIF EIEES GND 5| B SR RIEM 5| R,

PR RV HIREN G B GPIo ORI AEERES, BNFRFRNRSERRE,

A ERFEFRNRSHREER, RE:
o EASIIREDRDEBANREZ LHZT
+  DEN 5|B{R:EFHERFE

VS _
DEN
N—b
[
/N Vsiciame)
IN
Y —
—
In
(.
/NESD /N
Vbi(cLamp)
N/
Vo v T
....................................................................................................... r
v
& 10 IN 5| B EB R

“REEFH" & BT IRSHYIZAEBEBR S Vo M Vives) B Xo
X MEZBXRINE 11 FiR. R SBEFINSAEFNEE Vi iBES THREMEB T RSHENEE.
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5 B85
Vb A
VDI(TH),MAX
Vbi(tH)
¢ ViN(HYs), VDEN(HYS)
VDI(TH),MIN
t Ll
A
Intgrnayl cha'nnel 0 X 1 X 0
activation signal »
t
11 WMABEBEMNER
SN
5.2 KRS (DEN)

PHRfERE (DEN) SIRMEHIIZETEREER, AIRTEUMERP. RIFBEASH DEN SIFIZMA, 2 DENFIHIE
A"BBEF Y, Z2ERER (BRF 1011 BT7THRESIFE) UKEINA LA DENRE T poh#TIRF 2
W (B0E 42 TREZIFRE) . SEMUNRBEF N, KRR, ISSIMEIASES. SiFRiFEI:
FA DEN “EREFBOAEITEMN (BHE32) .

VS

X
DEN
— 5 {b
—
IDEN Vs(cLamp)
Vbi(cLamp) ZS ESD ZS 2S
Vi
4
v
................................................................................................................. It
Y GND |
IGNDl
12 DEN 5| E8 i&

LB TFT=WEINE DEN SIIEI NS BTH, PHEEAN (MNEREXERNFIZETEINR 12t 3¢
HIZETENRRCE) o H DEN SIHIBEM N REB T HEBEFMAETHEAFMAN, SHEERNTREN,

HUEFA 16 Rev. 1.11
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532455 H

WIS | BIA R, {RIPSI1F20@IT7E DEN SR EFEIN— kR (EFHSE, RAETEAR) RE6 (B
e 83 EZMERTHREZIFE) -

5.3 12t 3EFES I (12t)
2t RS (12t) FFERSFhel B 12t (RIPRIZE B —Fh, IRIEEIZTE 12t SIFIFD GND 51 2 [8]AY BB FR{E R 5%
#,

VS

12t decoder

12t pin short

12t protection curve 1
12t protection curve 2
12t protection curve 3
12t protection curve 4
12t protection curve 5
12t protection curve 6
12t pin open

VVYYVYVYY

~r

Vier VsicLamp)

12t
£

Ini

Neso N

Viat VaiicLamp)

' VA

L ]

v GNDT
lonp l

[ Rono |

13 12t JEIFEBER

1SR 12t 5|FIFN#EEM = 2 [BIRYBEHUER T Ro siorr> MUZRHFIRAIJY 12t SIFIFEER, EXMIERT, 12t (RIFEK
ARt IRIPEIZE 1, Lo, ZERIRF 2Rt 42 B, 1S SIS &N lis(12t_sHorT) B ER 777 o

WNSR 12t 5| FIFEEM R Z [BIRYBEHTS T R orens BRFSIINE 12t SIFIFFER. EXMIER T, AEPZIEE 12t
RIFHRLL 1, F B IEFRIRFIZRthh#28S, 1F1S EIMNKE fisuor oren BIFRTMER TR,

HuEFM 17 Rev. 1.11
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BUEFAR

5 iB555|

5.4 SR ESIE (ocT)

EREME (ocT) ZIMEATFIETIE OCT 2IHIA] GND 2|32 jaEiE— B E SRS 5 1 7 e
VS 5

OCT decoder

lis(ocT_sHORT)
ILxocT)
lis(ocT_OPEN)

vy

VRer

Vocr VaiicLame) ESD

N

Vs(cLamp)

E 14 OCT AR

YN2R OCT 5| FIFNEM Z BB ERIRE T locr_sworr, WBFFHIR%! OCT 31RMAEER, EXMERT, TRAETEAIIRE
NESHUEESREE Lwome HIN, ZNEZFIRFFIZETHIUE #4 BF, fsocr_snorn BIKZNFEIRSTE IS SIBIE & Ho

9NER OCT 5|BIA] GND 3R Z BB FRAR T locr_oren, MIZRIFHLINE] OCT 51 RAIFF B
EXMIERT, SRREERNBRENESARETRHE Lrom. b, ZEFIRFIZETMUL 44 B, 1S5IHI=

A hisocr_open) BYFZNEB o

ESGEE S 18
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5 Z555|
5.5 EWIE5I (L)
TRENmESIH (pL) E2HFREEH. SREXTEEEX TEASHES, HtEX T T,
Vs
¢
1 IDL
i — T
VsicLamp) IDLE or Ino
SLEEP ESD ZS
Vbo(cLamp)
\%
\4
OO Voo
OO v
l/GND
15 TRET S| BB R
5.6 BSFEZES B
&6 S - ZB1E5 |
Vs=5VZE 20V, T,=-40°C & +150°C
PRIESBWEA, BN HMEME: V=135V, T,=25°C
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Digital input (DI) pins: IN, DEN
Digital input voltage Voi(th) 0.8 1.3 2 v See Figure 10, Figure PRQ-168
threshold 11 and Figure 12
Dlgltal input VDI(CLAMPl) - 7 - Vv 1) PRQ-169
clamping voltage
ID| =1mA
See Figure 10 and Figure
12
Dlgltal input VDI(CLAMPZ) 6.5 1.5 8.5 Vv I =2 mA PRQ-].?O
clamping voltage See Figure 10 and Figure
12
Digital input hysteresis | Viy(ys) 0.30 0.45 - v 1) PRQ-172
atIN pin See Figure 10 and Figure
11
(RBETR......)
=T 19 Rev. 1.11

2025-04-30



BTG70020A-1ESW

afineon

BHEF
5 B3I
&6 (88) B - BIESIH

Vs=5VE 20V, T,=-40°C & +150°C

BRIESHEIREA, FNIYHEEME: V=135V, T,=25C

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.

Digital input hysteresis | Vpen(hys) 0.20 0.35 - v 1) PRQ-1244
at DEN pin See Figure 10, Figure

11 and Figure 12
Digi’gal input current at | /) 1 10 25 PA Vo =2V PRQ-173
IN pin ("high") DEN = "high"

See Figure

10
Digi’gal input current at | /) -25 -8 -1 PA Vo= 1.4V PRQ-930
IN pin ("high") DEN _ "ow"

See Figure

10
Digi'_cal input currentat | /iny) 1 10 25 MA Vo= 0.8V PRQ-174
IN pin ("low") DEN _ "high"

See Figure

10
Digital. inpufc current at | Ipenn) 1 10 25 PA Vo =2V PRQ-931
DEN pin ("high") See Figure 12
Digita I' input current at | /pen) 1 10 25 PA Vo= 0.8V PRQ-932
DEN pin ("low") See Figure 12
Digital output (DO) pin: IDL
Digital output clamping| Vpo(crampy) - 7 - v 1) PRQ-880
voltage

IDo =1mA

Sleep oridle mode

(where IDL is high

ohmic)

See Figure 15
Digital output voltage |Vpo() 0 - 0.4 v Ioo=0.2 MA PRQ-367
("low") Notin sleep oridle

mode (then IDL is low

ohmic)
Analog input (Al) pin: 12t, OCT
Analog input clamping | VajcLampi) - 6.5 - v 1) PRQ-881
voltage

//.\| =-1mA

See Figure 13 and Figure

14
Maximum analog input |/ max 100 300 500 PA - PRQ-371
current

(REELTm......)

=T 20 Rev. 1.11
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532455 H

&6 () BBS451E - ZESIR
Vs=5VZE 20V, T,=-40°C & +150°C
BRIESHEIREA, FNIYHEEME: V=135V, T,=25C

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.

OCT pin reference Voct 0.46 0.50 0.54 Vv IOCT_MIN <lgcts IOCT_MAX PRQ-891

voltage

12t pln reference V|2t 0.54 0.59 0.64 Vv RIZt_MlN < R|2t < R|2t_MAX PRQ-892

voltage

1) BREIEFNR, HIRITEE.

KR 21 Rev. 1.11
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6 FE

6 BR

ZERH Vs 1B, BTREREEUNIIERBEANHE, vi BEXBEKRNBE, NREMNBERETX
[EFE (Vs<Vswy) » MPEIETHERBHKBEBCERIZH, LEBHAE, HMHBBE () BImEIERE
(VS>VS(OP)) ET_]', Wgﬁt%1§%§1ﬂo

6.1 BEER

B Vs> Voor BY, 23HFEBLUTEITER:
o BEERAETS

o RUER

v REFIZETIRETR

v HIZETEXRIERCE

o TRER

v HIER, BHEE

v BERAFEFX (CLS) &R

o BERMRFEFFX (CLS) FHiZHER
o JEEUERER

REREN Z B EIRIRIBUU T EEHE
« INS|H ERNZEEF

+ INSIEIERIPWMES

+ DEN 5|HIFVZEEF

v AERIPBIE

o AEERIKTF

i Vbs EE.E EE.XF

¢+ Junction temperature

o B 2t RIPEIZBVIRTS

clswd_cls —————
- CLS [—— cls_ina ——
cls_clswd
Unsupplied
i2t_cls cls_i2t T
pwrup pwrdw
slp_i2t  —1 l
v v I ,
— i2t_idle — [€— ina_i2t — S —— ina_slp —
Idle — idle_i2t — 12t — i2tina — AR Sleep “
‘ I— idle_ina % + T A iwd_ina T
- S iwd_slp slp_iwd
awd_idle idle_awd i2twd_i2t i2t_i2twd i l " |Sp e
v | v | v
CLS with Active with 12t with ~ €&——— iwd_i2twd ————— |nactive with
diagnosis diagnosis [—awd_i2twd 3  diagnosis |—————— i2twd.iwd ——— »|  diagnosis
7y A ) A K
M1 awd_iwd
i2twd_clswd
clswd_i2twd
clswd_iwd
S N m— [
Bl 16 BITERIRESHE
TRIBE T HIREIFAER, SIEERIRFANELSEIE,
KR 22 Rev. 1.11

2025-04-30



BTG70020A-1ESW

afineon

BuEF M
6 iR
)7 iR
Name Start state End state Transition condition| Duration time
pwrdw Sleep Unsupplied Ws < Wsuy) n.a.
pwrup Unsupplied Sleep Ws> Wsuy) n.a.
iwd_slp Inactive Sleep DEN ="low" AND tT(iwd_slp)
with Siot_ A< (Siat 1~
diagnosis Siat_HysT)
ina_slp Inactive Sleep St A< (Sit - tT(iwd_slp)
Siat_HysT)
slp_i2t Sleep 12t IN ="high" ton
cls_i2t CLS 12t (|N = "high" OR Vps< tT(CLS_IZt)
Vbs(oLorr) AND DEN =
IllOWII
idle_l2t Idle 12t I|_ > IL(IDLE) tT(IDLE_IZt)
i2twd_i2t 12t with diagnosis 12t DEN ="low" tr(F10u)
ina_i2t Inactive 12t IN = "high" ton
i2t_cls 12t CLS IN = "pwm" AND Vps tT(IZt_CLS)
> Vps(oLoFF)
clswd_cls CLS with diagnosis | CLS DEN ="low" tT(F10u)
i2t_idle 12t Idle /|_ < (/L(IDLE) - tT(|2t_|DLE)
ILgpLe_nysT)) AND
Siat A< (St~
Siat_nvsT)
awd_idle Active with diagnosis |Idle DEN ="low" tT(AWD_IDLE)
idle_awd Idle Active with diagnosis | DEN ="high" tT(F10u)
i2t_i2twd 12t 12t with diagnosis DEN ="high" tsis(oN15)
awd_i2twd Active with diagnosis |12t with diagnosis IL> I gpLe) tsis(oN15)
clswd_i2twd CLS with diagnosis |2t with diagnosis IN="high" ORVbs< |trcLs i2t)
Vbs(oLoFF)
iwd_i2twd Inactive I2t with diagnosis IN ="high" ton
with
diagnosis
cls_clswd CLS CLS with diagnosis | DEN ="high" tsis(oN234)
i2twd_clswd 12t with diagnosis CLS with diagnosis | IN="pwm" tri2t_cLs)
AND Vps> Vps(oLorr)
slp_iwd Sleep Inactive DEN ="high" tsis(oN234)
with
diagnosis
awd_iwd Active with diagnosis |Inactive IN="low" torr
with
diagnosis
i2twd_iwd 12t with diagnosis Inactive IN="low" torr
with
diagnosis
(RBETR......
=T 23 Rev. 1.11
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6 EEiR
®7 () #ER
Name Start state End state Transition condition| Duration time
clswd_iwd CLS with diagnosis | Inactive IN ="low" torr
with
diagnosis
ina_iwd Inactive Inactive DEN ="high" tsis(oN234)
with
diagnosis
i2t_ina 12t Inactive IN="low" torr
cls_ina CLS Inactive IN="low" torr
idle_ina Idle Inactive IN ="low" torr
iwd_ina Inactive Inactive DEN ="low" tr(F10u)
with AND SIZt_A > (SIZt_l -
diagnosis Siat_HysT)
6.1.1 *xLEH
FELRET, SUEAKRME (KAEBEMEMEIVSSIHE) , EAMBBEEFRERE,
6.1.2 ial::

WHERERE (15) DIEUSSMF AT, SN LEIRES. BREERN LA, HISTFR/NTIEBEE Vo, ELER
8BS 2 B,

6.1.3 BEEARAR T

WETAMTHASIBE (N, DEN) MBI EET’E 2t RS EETF LIRS Sou M 20 RESIEHE Socwer BT,
S UEDTREIRIET,, ISR TIEIRIETAY, K OFF. EFAIRER/N (BNBM leswr) o HRELTIE
RIERE, FLWETERTREPNE, MBLMBMARPEMNASN, WEEFSHNBRES (528
D5 8.3.1 BT HREE) o

6.1.4 12t {3

—BRASIMEMR SET, Mt 268X, 2ETE RURE Sy, FEME 2t RIPTIEE (FTikehss)
BRI EEEE, UK EAEAHEAR TS 9.1 BT, BRBIEE lowwo 1SE (ZE GND 31BN
£, FHVSSIMAMBEREIERRER) TR TR ERPEEE. BT DEN 3IMHEE 1 RET,
32 BT R 5T

6.1.5 HiZWAERGEIR

QE DEN BB M A S BT, MRASIHSMARBETE, RERLTFIELERAMNZHER, BEE
xiflo BFIHE 2t REBIWIE 2t RESEEURTFLPFR 12t RS A

UK ERSERBAT S 0.1 =P E, BFHIERHISENIEEER laomac o B TIEBFIEE.
IEoh, IRFFSET 2R, HEREM, FMESBEETISSIMHLE (F2ERE20E 4) .

6.1.6 12t 52 iR

— BN |HIF] DEN BB (N S BT, REMSENTISUN 28R, 5 tEREM, BEHE RS
Sus FETE RUIRIPINAE (IRIPHALE) Ab S 37BN Ai@iE,

HUEF 24 Rev. 1.11
2025-04-30



;;g;oﬂc;}zm-usw Infineon

6 FE

12t RS ERFAIHEART LATESE 9.1 EPEl. BBRIRFEE lovwee o FEE  (TE GND SIRIMNE, FEJ9 Vs 51R1%
HEREEREER) » IR DRNIERIFERE. o, IRFZHEEAN, HEREMILL, MEGE
HIME IS5 E (GEEIE 42) o

6.1.7 FERREI

TR E I AVEIHFERT, HFEFERERBLDE oo e > FEEEERE ON. S8 HEUTE
MR AR, Bh#ANTHER:

v BASIMIBNN SR

o SAEERREBEIR T Loy - fowe_nvsn)

+  DENSIHIENI N EREF”

. 12t TRAPAIRZSIT B Siea< (Soei- Suenvst)

o ERMAER

SBRMHEUTTRERNBRHFHZ—0, BRETHER:

o RWASIFEMIANRBTE”

. ﬁﬁ%iﬁ%zp_l%zfluma

+ DENSIHIEfI NS BT

AEAERT, TREERP. 2tFRP. REXRIPANIREIZEIIEEREER,

6.1.8 HIZHTEEIRTU

L DEN SIIEMI NS EBF"H I <lowr B, MERRNHENE=NIZEEI. MEShIZERT B = A&V
BT B E X /9 tr(awd_idle)o FEULFE 1T FEA, E?IL<IL(IDLE) BN Ity s FEE 12t HEL FIEBUERS. HiE
BEMAE X I lowo (200 (TEGND SIBIMNE, FEJ9 VS5 EMNEREIEATER) . IR DRI ERPL
FIEBERS. s, MFZhERRAN, HEREMUL, FMEREHITISSIMLE (BIE 42)

6.1.9 CLs &35

ZBREEAERMRFEFX (CLS) IR, BTFABTMAHTE, EFHANCLSE, BAERANGIB ENA f
VIN(CLS) Hyjk?Aﬁ%L)(&DCVIN(CLS) NETHE (BZEMAEERE, B2 ET7235FE) , CLSERX THSSEERR
FEEZE onoga o) FETES

6.1.10  CLS 5iZ#fiE=

—B CLS B pwm 5 (Funs F DCVINs) NFFHINGIIF B DENSIIEMI " SBF, MaHANEES
HIIETURY CLS. 2B MFITE 2t KKE S (1 =0A) o R, LB EFRIPEEE. b, IRFZ2EEERN.
BiEAE, 1SS EEFEEZMSE (BRE 42) . %%#F%5)‘?15%#)’5’!&%i&/GND(QLD)?EEo

6.1.11  IEBUEER

ERCERTNZ 2t R B FEREN T AR B ERE N 2 BT EE. —BRmASIHEI A REFE B
DEN 5|, SSHMESFENEBUERT. [ERFFRIFHER, B2 2t KSHEEREETF 12t B
LB, BEXHA, HFERMBESE oo o EE.

6.1.12 HERT

—B R4 SBMHRIPE 2t (RIFPEM, SR ILAHNBKIER, ARRHXA. ERERLT, HIN=‘T
7B DEN = “BERF"EY, lseaun BEL, 1S 5 EARREIRFIZE, = IN=“{RFEF”H DEN = “SHBF 8, IS
S LRI IZHET (GFIBEIRERE 105) .

KR 25 Rev. 1.11
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6 IR

6.2 Vs X[E

TE\E:_F VS(UV) EJZ VS(UV?IDLE) Ejﬁmk/j’\}f*ﬂ,%%

B TIE (I2tHER. RtEISEHER. CLSER. CLS HiskrER. IERERAHIEWTILUER. HE

PETMER) HEHBBEERTRESE s, RERZERXAMLEE, 2titEE(,
SHEBBERT Vioog B, TRENTFRBERREXHEERE, SBRLEERXH,

A
Vs

Vs(op) \ \

V/s(uv_IDLE) i
Y Vs(Hys
Vswy / N (HYS)

\4

t 5
- N

\4

Operation T ( 5

mode 12t Unsupplied 12t ( IDLE Unsupplied 12t ,
17 Vs REETTA
6.3 RS
RS FSYHYE - IR

T,=-40°C &£ +150°C
FRIERBREE, SNHYRHEEE: T,=25C
AR ES A BEER M EE TR (RIEREREA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
VS pin
Power supply Vs(uv) 2.0 2.4 2.75 Y Vsdecreasing PRQ-186
undervoltage IN ="high"
shutdown (normal) From Vps<0.5V to
Vos= Vs
Power supply Vs(uv_ipLe) 2.3 2.6 2.9 v Vsdecreasing PRQ-1434
undervoltage Idle mode
shutdown inidle IN ="high"
From Vps< 0.5V to
Vos=Vs
(RBETR......)
=T 26 Rev. 1.11
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6 FE

xR (£2) BS4E - BIR

T,=-40°C & +150°C

(RIES B, TNYRNMARIE: T,=25°C
HARREM A HER D IREITIIE FRESBRA) @ rR=210

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Power supply Vsop) 2.2 3.1 41 Vv Vsincreasing PRQ-188
minimum IN="high"
operating voltage From Vps=Vsto
Vps<0.5V
Power supply Vs(hys) - 0.75 - Y 1) PRQ-190
undervoltage Vs(op) - Vsuv)
shutdown hysteresis

1) EREIEFNE, BiRIHEE.

6.3.1 BSSFY - BIR

&9 EBiR

Vs=5VE 20V, T,=-40°C ZE +150°C

bRIEZ B AR, BNYHHEBIE: Vs=13.5V, T,=25°C

BAVRIRE M S BE R R H TR (BRIESAEIRA) @ R=2.10

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Transition times

Transition time for fast | tr(r1ou) - 15 25 Js 1) PRQ-1377
transition
Transition time cls tricLs_120) - 40 80 s 1) PRQ-1376

mode to 12t mode

Transition time idle tT(DLE 12t) 9 15.5 24 s 1) PRQ-1378
mode to 12t mode

Transition time active |trawp_IpLE) 210 280 350 us 1) PRQ-1379
with diagnosis mode
to idle mode

Transition time 12t tra2t_cLs) 30 70 140 us 1) PRQ-1380
mode to cls mode

Transition time | triwd_slp) 150 210 300 us 1) PRQ-1410
inactive with diagnosis
mode to sleep mode

(REETR......)

KR 27 Rev. 1.11
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BuEF M
6 iR
&9 (%) BiR

Vs=5VE 20V, T,=-40°C & +150°C
BRIESZAHIRAE, SN REEE: V=135V, T,=25°C
BARVAGRR M S EERE R TR BRIESENAA) © R=2.10

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Current consumption
Supply current Ns(sLeep) 85 - 0.1 1.3 UA - PRQ-1129
consumption in sleep Vs=20V _
mode with loads at TJ Voutr=Viat=Voct=0V
<85°C IN = DEN = “low”
T,=<85°C
Supply current Ivs(sLEER) 150 - 1.5 38 PA Vs=20V PRQ-1130
consumption in sleep Vour=Viot=Voct=0V
mode with loads at TJ IN =DEN = “low”
=150°C T,=150°C
Operating currentin | /gnp(NACT D) - 1.5 2.3 mA Vs=20V PRQ-197
inactive with diagnosis IN = “low”
mode DEN = “high”
Operating currentin 12t | Ignp(2t_p) - 5 1.4 mA Vs=20V PRQ-195
with diagnosis mode IN = DEN = “high”
(channel ON)
Operating currentin | /gnp(pLE) - 50 60 PA Vs=20V PRQ-355
idle mode (channel IN ="high"
ON) DEN = "low"
IL< I pLE)
Idle currents
Load current IL(uDLE_HYsT) - 0.055 |- A 1) PRQ-1461
hysteresis foridle See Chapter 6.1.7
mode entry
Load current IL(oLE) 2.9 4.3 6.0 A See Chapter 6.1.7 PRQ-1132
threshold foridle
mode exit
1) TREIEFR, BIRIHEE,
28 Rev. 1.11
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7IhELE

7 ThERL
SO X AR S BT R 5 TUAY NiEE MOSFET,

7.1 W SE R
SEEPE Ros (ON) FEBURTER To 18 S 738 Ros on) T,
B T, CERMNT Y, vl EAE2"STRTFTE T, = 150 °C BHUEBIER K Roson.

Rps(on) Variationover T,
220
I I f I
Referencevalue:
VR
"2" = Rpsjomn)max @ 150 L/
-
//
1.60 —
/
5 40 /’__‘/
3 —
£ 120 o
:T'Eu __—-"/
= I
g 100
E -____._-—-—"
3
040
020 _—
0.00
-4 140
Junction Temperature (°C)

18 Rosion) BILEIZE
[RIZEN AP RS EUSIETESE 8415,
7.2 IXzhth #

7.2.1 IX =hPE M £ £
LR ERY, FILE EE] 19 FERBIYIIERT BRI RE, YIEFVE Eon M Eore 5 T B FET A K2 B8] toy
F tore BIEELS

KR A 29 Rev. 1.11
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7IhELE

IN \
Voirk) \H Vbi(Hvs)

Vourt

A
0,
90% of Vs tOFF(DELAY) \

70% of Vs 3 70% of Vs
/ (dV/dt)on (dV/dt)ore
i

30% of Vs F——— : 30% of Vs
(DELAY) OFF
10% of Vs ot

Powmos

] — >t

B 19 Fr PR £ £

7.2.2 IR zh /%1 S

HAEOFXRKARME A, BE Vour BMERBNMLT, FEJBRGZEIRTIER. 77 LS 4ERE EmR
IR, REATBEHMNE. HASEREAMEBRE, 15 Vos= Voscwro B 20 BR T ZIMAESE,
EFMBEIEEXTNE 61 BEN, HAILLERRER,

FRE AL (Vs Vsciames Vosciamr) TIRIE Vs BBIRSEIN,

Vs High-side channel

VS Vos
S VsisicLamp) S
Z Vos(cLame)
S il \ A

ouT Vour

IF

7
B
7

Vs(cLamp)

& 20 M HAEE
ERMAEHBREGEIIEF, SEEESIEPFEN. AETELROT:
Vs — VbpscLamp) ( R, - It ) ] L
E =V . - In|l1 - + I R 1
DS(CLAMP) [ Ry, Vs —  Vpscramp) k Ry, o

KR 30 Rev. 1.11
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7IhELE

7.2.3 BEREFX
LEARMAEFARX (CLS) RINIEFA M A EET, TR E ARSI ton ass ton cspeans (dV/dt)on cis,
WE 21 Fimo @B TERNG IR BSIZ funcs) B 8 = EEJI DCuinicrs) BY PWM {5 S 3R#FN CLS R

1

funcLs)
[—>
IN
A
Voi(TH) H H H H )
i VDi(Hys)
¢ ,
: t
Vour ton_cts (¢
A !
90% of Vs L

/

70% of Vs
/ (dv/dt)on_cis
30% of Vs

ton_cis(petay)  /

10% of Vs / « .
tcs t
Nact
5
T nes act=1 R .
t
21 BEAEAXNE

FEKT, shSTBXTRERREE T, asow » FEBHHEMUBHER,

BEERNEENSBE HREBT RS, &K tus BHEE, DIURH CLS 2T HIZEE CLS . &
S EEIL R MEE Lnoen (FFF loar=50pA) BB, TRFIFIIEELFBUERE (BRE29)
ZEMHFITE RURE Sa (B L=0A) o
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7ThERE
t
N | as
t
Vour a )
Vbs(oLoFF) ﬁjﬁ
.~
/_/
t
Ia N
)
( >
t
Nact 3
I Nes acr=1 ¢
t
Iyrocn) 2 “q
Ioc) B
¢ .
t
Operation «
modeI | cLs 2t R
‘ t
B 22 BEREFXBED

Vs < Vosororn B, =BETIM CLS IRTELIRE] ON R, M CLSHETX (IN="pwm”) F#g 2t =X (IN

="high”) Z@i, DHARRBLHREERER, AT7TXSERMESAE, DAESH CLS WA ZFIHITE
TS, NRERNBLERNTEAE, WATUM CLS BRFRFEEER, MRBERNELRARAE
FEgE (EmEBR) , WARRIZEERE ARG, s, TLOES 7R mHTIMBEBEN
ERHBRITER M

7.3 BRI XK

7.3.1 RmRBRITH

R Vour> Vs, TERFR Iow MATIRBHRAE (BHE23) , XMHEHERTFREER,
MRBELTFXARS, BERREAZNRE, FESHERFE, 2ERHFEEAS. IRBELTFHERE,
MUAT LAFAER Ros v BHIEEK R BITHERFEELS Ros oy PRVIEEBBITHEH,

/@ ON 8], RE |1 <|- how|, BEFLFRIFIE ON 3 OFF K& RE |- <|- luw|, FAATUER BB
ZHTHHEE (BE24) ,
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7ThEE
f
Vs
3
Gate driver e
|
T 1
Vour> Vs
. . INV -I
Device logic Comp. ouT )
453
G.[;‘.D
& 23 R A B BB
/ IN CASE 1 : Switch is ON \ / IN CASE 2 : Switch is \
A
ON T OFF
>t >
I I
A
NORMAL NORMAL NORMAL NORMAL |
>t >t
INVERSE INVERSE
ADMOS state “DMOS state
ON OFF
>t >t
N NG %
/ CASE 3 : Switch ON into inverse current \ / CASE 4 : Switch OFF into inverse current \
IN IN
I OFF ON ON OFF
>t >t
I I
A
TNORMAL NORMAL NORMAL NORMAL
>t >t
INVERSE INVERSE
ADMOS state ADMOS state
OFF ON ON OFF
NG SV > v
=] 24 RRAFE - LA R A B EE
=T 33 Rev. 1.11
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R EEAERIE], RPN SRR P SR IP I 2 2 R,
7.4 SR MEIhESR

& 10 HBSKHEIhERE

Vs=5VE 20V, T,=-40°C & +150°C
bBRIEFS AR, TNIYRHEEE: V=135V, T,=25°C
BRI R M A EEiE R iR TR (BRIESAEIREA) @ R=210Q

afineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Voltages
Drain to source Vbs(cLamP) _-40 33 36.5 42 Vv I =5mA PRQ-203
clamping voltage at TJ :
=-40°C T,=-40°C
See Figure 20
Drain to source VDS(CLAMP)_ZS 35 38 44 Vv 1) PRQ-204
clamping voltage at TJ
=25°C IL.=5mA
T,=25°C
See Figure 20
Timings
Switch-ON delay tON(DELAY) 10 50 90 Us Ve=13.5V PRQ-205
VOUT =10% Vs
See Figure 19
Switch-ON delay in CLS tON_CLS(DELAY) 150 500 850 Us Ve=13.5V PRQ-591
Vou'r =10% Vs
See Figure 21
Switch-OFF delay tOFF(DELAY) 10 75 140 Us Ve=13.5V PRQ-206
Vour = 90% Vs
See Figure 19
Switch-ON time ton 40 100 160 s Vs=13.5V PRQ-207
Vour = 90% Vs
See Figure 19
Switch-ON time in CLS |ton_cLs 350 1075 1800 us Vs=13.5V PRQ-592
VOUT =90% Vs
See Figure 21
Switch-OFF time tore 50 120 190 s Vs=13.5V PRQ-208
VOUT =10% Vs
See Figure 19
Switch-ON/OFF Atsw -90 -20 50 Js Vs=13.5V PRQ-209
matching (tON - tOFF)
(RBETR......)
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7IhELE

£10 (&) BSFETHESR

Vs=5VZE 20V, T,=-40°C E +150°C

BRIESBIHER, TNIYRHEBIE: Vs=13.5V, T,=25C
HAVAYRRM A HEE D MR mE T BRIESEWRE) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Input frequency for fin(eLs) 22 30 38 kHz 2) PRQ-588
capacitive load DCyincis)=50%
switching mode
Duty cycle for DCyncLs) 30% |50% 70% |- 2) ~ PRQ-589
capacitive load Run(cLs) = 30 kHz
switching
Voltage slope
Switch-ON slew rate (dV/dt)on 0.16 0.27 0.39 V/us Vs=13.5V PRQ-210
Vour =30% Vsto 70% Vs
See Figure 19
Switch-ON slew ratein |(dV/dt)on_cis |0.012 [0.023 |0.037 |V/ps _ PRQ-590
CLS Vs=13.5V
Vour =30% Vs to 70% Vs
See Figure 21
Switch-OFF slew rate | (dV/dt)osr -0.39 |-0.27 |-0.16 |V/us Vs=13.5V PRQ-211
Vour =70% Vs to 30% Vs
See Figure 19
Slew rate matching A(dV/dt)sw -0.15 |0 0.15 V/us Vs=13.5V PRQ-212
(dV/dt)ON - (dV/dt)OFF
CLS
Maximum time in CLS | tc.s - - 100 ms 2) PRQ-872
mode
Vs =14V
TJ(O) = 85°C
See Figure 21
Maximum number NcLs AT - - 50 kcycles | PRQ-873
of CLS mode
activations Vs=14V
TJ(O) = 85°C
See Figure 21
Thermal shut TJ_CLS(DYN) - 20 - K 2) PRQ-874
down temperature
in CLS (dynamic)
Output characteristics
ON-state resistance at | Rps(on) 25 - 2.2 - mQ 2) . PRQ-1133
TJ=25°C ) 1,=25°C
(BBETA......
=T 35 Rev. 1.11
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7ThEE
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Vs=5VZE 20V, T,=-40°C & +150°C
BRIESZAHIRAE, SN REEE: V=135V, T,=25°C

infineon

ARG PE I A SE B I ST (RIES BB © R=2.10
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.

ON-state resistance at | Rps(on) 150 - - 41 mQ T,=150°C PRQ-1134
TJ=150°C
ON-state resistance in | Rpson) cRANK | = - 4.7 mQ T,=150°C PRQ-1135
cranking Vs=3.1V
ON-state resistance in | Rps(on) IpLE - 4.7 - mQ T,=150°C PRQ-1136
idle mode at TJ =
150°C
ON-state resistance |Rps(ny) 25 - 2.3 - mQ 2) PRQ-1137
in inverse current at
TJ=25°C T,=25°C

Vs=13.5V

IL =-10A

DEN = “low”

See Figure 24
‘ON.-state resistance | Rps(nv)_150 - - 47 mQ T,=150°C PRQ-1138
in inverse current at
TJ=150°C Vs=13.5V

IL=-10A

DEN =“low”

See Figure 24
ON-state resistance |Rps(rev) 25 - 4.7 - mQ 2) PRQ-1139
in reverse polarity at
TJ=25°C T,=25°C

Vs=-13.5V

IL=-10A

See Figure 34
ON-state resistance |Rps(rev) 150 - - 6.3 mQ 2 s PRQ-1140
in reverse polarity at 7,=150°C
TJ =150°C Vs=-13.5V

IL =-10A
Nominal load current |/ (nowm) g5 - 215 - A 2) PRQ-1141

- Ta= 85°C

T,=150°C
Output leakage current |/ (oFF) 85 - 0.1 1.3 PA 2) PRQ-1142
at TJ<85°C ) Vour=0V

VIN = "|.OW"

T,< 85°C

(REETFR......
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7IhELE

£10 (&) BSFETHESR

Vs=5VZE 20V, T,=-40°C E +150°C

BRIESBIHER, TNIYRHEBIE: Vs=13.5V, T,=25C
HAVAYRRM A HEE D MR mE T BRIESEWRE) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Output leakage current |/ (orF)_150 - - 38 PA Vour=0V PRQ-1143
at TJ=150°C Vin="low"
T,=150°C
Inverse current ILany) - -215 |- A 2) PRQ-1144
capability
Vs<Vour
IN="high"
See Figure 24
Voltages
Drain source diode |VDS(D|ODE)| - 550 700 mV [.=-190 mA PRQ-224
voltage 7,=150°C
Switching energy
Switch-ON energy Eon - 1.5 - mJ 2) PRQ-225
Vs=20V
See Figure 19
Switch-OFF energy Eorr - 1.65 - mJ 2) PRQ-226
Vs=20V

See Figure 19

1) R 7= 150°Co
2) RETEFENE - BHIRITHEE.
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HEALTFZRERN, SREPAOS TN ERER, BEEHRAE (BEHEHRYE towe) > FIB
RIPTHREIRUE,

ERAERMREAERRFAET, SRAMSAFRIPCEER, SERPEFRERFE TR,

3 GND FvS 5IRiIfehY, EBMBA RERIFEIER.

8.1 TR R

Zes S T IBERAERY (Tyaes) FH oS (Tovny) TRERIPEE,

SR T ANEME TR NERE (Tines H Tiow) Z—XAI Hu@E LA LR, @EFRERANRS, BE
SRR ERAE FEHYAEAN, W& 11 FmR, HITAMNE 25 FE 26 FiRo Tiren @IRER
FPNEERE,

IN T
'
t
DEN T
' o
t
LA
IL(ocT)
Iynom) _:[_ ————————————— \ ———————————————————
-
»
t
T A
Ti(aBs)
/ .
>
t
p A
® hs= I/kius hs(eauLn)
»
t
Internal®&
latch 0 1 -
!
t
25 SRERP (433)
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DEN T
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T A
Tiass)
T
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,% ' TH(REF)
t’
Iis B hs(FauLT)
hs = IL/ki /
t’
Internal®
latch 0 1 o
t
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8 BRFRIF

8.2 T REERF
ERED R IREY, BT RRIFP locn HITRIF
F5b, BITELEMFRY OCT S1RIF GND SRl Z EEZ B, IS REE Lo MR A ECE S 7N E
IL LOCT) iﬂé“ﬂ E’JTEE%L/M_UJ”' I‘EHE IL HOCT),
REE (REE Vos FEE) AHRINTARNIBE, WFIREE (t2tasone) -

Iocry 1Al = [(I octl#A] = 7.5[pA]) - kocr + Ioct) - 40[A]] '
[1 = (T,[°C] +40[°C]) - kzy_irocT) - 10_3]
SHFFBER AT REE (t< tsisoiaG) ) -

Ioct_sw)lAl = (Tocr[HA] = 7. 5[HA]) - kocr_swlA/HA] + I ot swlAl (3)
N T IEFEETE OCT S| AN It Z BN S E B FE Rocr B, ATUEBLUTAIZE:
Vocr
1 = 4
ocT Rocr (4)
It a
IHoey T -
Itocn)y T
— -
~ % loct
> B % O(}
{OA% , 0{4” Yy \&/%\
=] 27 B locr iJE.I*ﬁi_}ﬁ.fIﬂfE

ﬂﬂ%fﬁlﬂiﬂthdﬂ E OCT IAEEERIR locr T EETAEER, MBI T HESUELE TR NRE I (HocTyo
TRFREBUAT IHZE DMOS FIHAYERE Voso
NRIFEFIREEIREEER locr < 30 HA (BREVE) , W lioeny 1£ £ Vos SEEIRASEE (BDE 28) o

HUEFAR 40 Rev. 1.11
2025-04-30



;;g;oﬂc;}zm-usw Infineon

8 BRI
A
10 4 IuxocTy with loct= 50pA
L N Ixoct) with foct= 40pA
§ 0.8 S R Iuxoct) With loct = 25pA
= .
£ 07
c
2
£ 05
©
=
=
s
Vbs(LocT) Vbs(HocT) Vbs
=] 28 -"F-EVDS __ﬁﬁi‘_ifﬂﬂ{a

AT AFERMEEETEESNATRERR, DRAEEMEMNAZZAE, HEE 7,09 INMmEEIE
(BE29) .
WS EREEA S MM TR,

A Iocywith Jocr= 50uA
--------- Ioctywith Jocr= 45pA
S 10 -+——— e Ioctywith focr= 30pA
E 0.9 i
e
-2
=
g 0.6 Aot
§ ................................................................................
T
29 W LNTRENERREZKL

FEIREEREBE vs AT LURER B A ZE 18V L Lk, BIdIEMAHESIEBEIIRME T. HS@EHAIE Vs = Vsys BY,
ETAMEBRERLZE locr ss)o

NREFD R ER TR oo <30pA (HEUE) , WEB Vs WY lioon AR (ZE 30) o

HOEFA 41 Rev. 1.11
2025-04-30



;;g;oﬂc;}zm-usw Infineon

8 BRI
A .
Ioctywith loct= 50pA
O IiocTy with foct = 40pA
| ] e I(octy with loct = 25pA
0.8
ettt Ioct_s)
0.7
e e,
o
5 05
E e
>
=
S
VAPN Vs
ISy \a
30 Vs BERRIAE 7R

H il zhom By, BEXHF,. BEAIRES 8.3 EFHIARYE SEBiFRESFTEUS,

8.3 BRI BRI
R AR RIPTEINSESE (DRIGIR) ML :
o BEXFAHRENERS (REBIEEU1”)
« INRBENNIRFFIZETA FEUERE, WEIN="5"ER RMEEBER lspun (B 10.1.1 F),
& IN=“{KEBF"BY, B3R lis(pevorr) L #1 R (BREFE 1012 ETHREZIFE)
WRFAE FRIFHHIERFHER 11 PR EIEE &4, BERLUEXRAR, Fi&E: DEN 5IMHIEa N5 |5
NS 1L,
Ib4h, BHEEERNES, IRIFESEIHERH T IV ENEE EMEE,

R11 Rip<EFACE &4

Fault condition Switch OFF event “Reactivation” condition
Overtemperature Ty= Tyass)OF (T~ Tyrer) = Typvn) | Tu< Tymss)and (T;- Tyrer) < Tiovn)
Overcurrent = Toon (including hysteresis)

8.3.1 SR A EEEBES AR

FEEESHT, ¥ IN EANSEFEE, BETH. NRSHFRPEME, BHEEXA, SREXARS,
HIBEE N, BEaEmihsgA:

ERMNSIE: BT WNS BN E R E T FERNEHET e CBIEEMIZEREE]) , WRFHE
RPNEIB BIECE &M, BEBHEN (BIE 11) , NRESES IR N EREAB N SBEE”,
NEEFRFRARS, FREM e E L. —BRENSIHBREMNAMEET, toeaw MREFHBE.
LRSI IR e, B@id[M DEN SIRIFEIRCR (EFSE, RBETEE) , nILlsg:H]”RERitiass
S, MEBERF tocwvcro HEIIEI DEN 5| BIBIBKORAYIFERESBIR T toencr) AFRRMIZRITERESE (il

S FRIPMA B S EBIFEAIEIRWE 31. E 32 FME 33 iR,
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t
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latch 0 1 1 >
t
DEN T
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B hs(eauLt) > hs(eauLt)
hs
| t
31 BEFRPALZEE IN SNUEREHENF
N | [ I [ 1 ,
Short circuit
to ground T R
t
I
t
Internal t
latch 0 | L 9 ! | >
t < toEN(R)| _ l;> tDEN(LRl t
DEN | | |
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t
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Reactivation conditio
fulfilled (T,and/or AT/
and /or overload)

| [ switch channel on

DEN pulse > toensy

(overtemperature
or overload

Wait until
DEN pulse > tpeyu

A

»
L

'Y

Set DENto high | then start counting for]

A

Yes

Wait until IN is low

toeLarng)

v

Y

INis low

Mo

De-latching with

DEN

Continue latching for
toeLavie)

toewawr elapsed
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8.4 HibfRP

8.4.1 RARMERIP

ERMEEER (BHRAREEM) B, BTRMEONFY, MWHEEBIIRA ON (BIBK Roswey) > X
S| T MR TR ThEREES, SIEIEME N R RS HA RS ERINR, BT RN R ARSI
BEFHEE AR, SEITHTH SR B S A SRR RS GBS 2 hHIHAL R
KEUEE) MURE 11 EFNNAES). B34 2R7T—MEANA, SEEERAON MR, ERIRS
#EHRIE), BB GND B3I (o) SEUER A ON FRAEERY, FEIEAEIR GND 3IBIFN S ¢ GND 31>
B T E BB PR R

~Venar(rev)

I
[ |

r
1*T
iy

(=
[

j!
34 B RiEFRF (ARSI
8.4.2 g ERP
HERBENTT Vsexrue M Verrwo Z BB, Rt &EENRIIEITHIERERNSIHIINES.
PR WMIHEUBRATINF 7.2.2 F, KEHANG, X EEBEAEH@EEHITEERP, BHUVs5
GND 5|l Z iB]BY BB E( VsicLave)o

8.5 BA LR E L

8.5.1 = B 0 fh FE = R A

DEAHMERZALNEDN, HERAHEZEMTRISFMBANREMY, MRIRIRMEAE, HEW

E R HEZRARN, BinPhrgEEEENIE,

PROFET™ Wire Guard 234 FT &I S0K 10 uH BIZEER BB/ vow)_sso

WNSRE A S EER RN/ SR ERE EAREN, MIMBRINGIZiRE (b5 11 EFMRNIRE DL) FTE
1, HEREIREXSENAIBERER.
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8.5.2 b (115 2 S
MMBSHE R, BIVEEAREHNSIMA MCU ZEEE— 1 BE, UREEEXE (% 11 ZRFR) .
EEE WEMEBN GBI T (ES BT , LEEMELR, B— LR, (2

BB ETLUARIE,
8.6 BSIFESHFRIP
K12 S RGRIP

Vs=5VE 20V, T,=-40°C & +150°C
bBRIEFS AR, TNIYRHEEE: V=135V, T,=25°C
BRI R M A EEiE R iR TR (BRIESAEIREA) @ R=210Q

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Thermal
Thermal shutdown T (ABS) 150 175 200 °C 1)2) PRQ-246
temperature See Figure 25
(absolute)
Thermal shutdown Thys(ABS) - 30 - K 3 PRQ-247
hysteresis
(absolute)
Thermal shutdown TovN) - 80 - K 3 PRQ-248
temperature See Figure 26
(dynamic)
Voltages
Power supply clamping| Vsciamp) -40 33 36.5 42 v _ PRQ-251
voltage aE 'FI?Jy: —40°E B st his = 10 MA
TJ =-40°C
See Figure 20
Power supply clamping| VscLamp)_25 35 38 44 v 2) PRQ-252
voltage at TJ=25°C
ls=10 mA
T,=25°C
See Figure 20
Low level of VDS(LOCT) 135 15.0 16.5 Vv 3 PRQ-1248
overcurrent threshold
depending on drain
source voltage
ngh level of VDS(HOCT) 18 20 22 \" 3) PRQ-1249

overcurrent threshold
depending on drain
source voltage

(REETR......)
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Vs=5VZE 20V, T,=-40°C & +150°C
BRIESZAHIRAE, SN REEE: V=135V, T,=25°C
BARVAGRR M S EERE R TR BRIESENAA) © R=2.10

afineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Power supply voltage |Vs(s) 20.5 22.5 24.5 v 3 PRQ-253
threshold for Setup acc. to
overcurrent threshold AEC-Q100-012
reduction in case of
short circuit
Timings
Latch reset delay time | tpgLav(r) 40 70 100 ms 1) PRQ-254
after fault condition See Figure 31
Minimum DEN pulse tDEN(LR) 50 100 150 us 3) PRQ-255
duration for latch reset See Figure 32
1) XThEEMA,
2) U 7= 150°C,
3) REIEFNER - HIGITHEE,
#+z13 SR - ThERBHR
Vs=5VZE 20V, T,=-40°C & +150°C
BrIEFSHEINEE, TG AHHEEME: Vs=13.5V, T,=25°C
BAVEYRR M HE R R M T BRIESEWA) © R=2.1Q
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Highest configurable |/ HocT) -40 143.0 |[168.0 |193.0 [A - PRQ-1145
overcurrent T= —10 C
detection threshold di/dt=0.4 A/us
at TJ =-40°C loct=50 pA
t 2 tgs(piac)
Highest configurable |/ (HocT) 25 132.0 [156.0 [180.0 |A 2 PRQ-1146
overcurrent detection I,= 2_5 C
threshold at TJ =25°C di/dt=0.4 A/us
loct=50 l.lA
t = tis(piaG)
(REELTI.....)
=T a7 Rev. 1.11
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Vs=5VE 20V, T,=-40°C & +150°C

BRIESHEIRE, FNIYNMEE: V=135V, T,=25C
BRI AORA M BE R MR T BRIESHEWRA) : R=2.10

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Highest configurable |/ (HocT) 150 112.0 |132.5 [153.0 |A 1)2) . PRQ-1147
overcurrent T,=150°C
detection threshold di/dt=0.4 A/us
at TJ=150°C loct=50 pA
t 2 tgs(piac)
Highest /L(HOCT_SW) 110.0 - - A 1)2) _ PRQ-1537
configurable locT=50 HA
overcurrent t <ts5(pIAG)
detection threshold
during switch-ON
Overcurrent detection |/ (ocT vps) - 94.5 - A 1)2) PRQ-1148
at high VDS
loct =50 IJA
Vbs > Vps(HocT)
See Figure 28
Overcurrent detection - | I ocT _Js) - 94.5 - A 1)2) PRQ-1149
jump start condition
Vs> Vs(ys)
/OCT =50 |JA
See Figure 30
Lowest configurable |/ (ocT) -40 19.0 29.5 40.0 A - PRQ-1151
overcurrent I,=-40°C
detection threshold di/dt=0.15A/ps
at TJ=-40°C loct=7.5 pA
t 2 tois(pia)
Lowest configurable |/ ocT) 150 14.0 23.0 32.0 A 1)2) . PRQ-1512
overcurrent T,=150°C
detection threshold d//dt=0.15A/us
at TJ=150°C locT=17.5 pA
t 2 t55(piac)
Lowest configurable |/ oct sw) 12.0 - - A 12 PRQ-1544
overcurrent locr="7.5 pA
detection threshold t <tsis(piac)
during switch-ON
Overcurrent threshold | koct 2918 |3.259 |3.600 |- 2 PRQ-1319
ratio at TJ =-40°C Ty=-40°C
Overcurrent threshold |koct sw 2.306 |- - - 2) PRQ-1517
ratio during switch-ON
(BEETA......)
KOEFAR 48 Rev. 1.11
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®13 (88) BSEHERE - ThERHER

Vs=5VZE 20V, T,=-40°C & +150°C
BRIESHIREE, FMYNEEE: V=135V, T,=25°C
BARVAGRR M G EERE R TR BRIESENAA) © R=2.10

afineon

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-Number

OCT current threshold
for short detection

locT_sHorT

83.3

MA

PRQ-885

OCT
adjustment
current

loct

6.5

55.6

MA

PRQ-599

OCT current threshold
for open detection

locT_oPEN

3.8

MA

PRQ-886

Temperature
coefficient for
maximum overcurrent
threshold calculation

kTJ_IL(OCT),MAX

1.091

2)

PRQ-1500

Temperature
coefficient for typical
overcurrent threshold
calculation

kTJ_IL(OCT),TYP

1.112

2)

PRQ-1590

Temperature
coefficient for
minimum overcurrent
threshold calculation

kTJ_IL(OCT),MIN

1.141

2)

PRQ-1596

1) NThEENE,

2) REFEFNE - RIRITEE,

ESGEE S
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9 RFFRIP

9 RGLRIF

9.1 12t fRIF

SR 12t (RIPZIFEIRL R PCB EXTEAN R LRI

12t fRIPIHBETE 12t WA IZURTNAERY 12t WX TR FHCERTS, M RCKESIHE (L=0A) EIEFEERK. 2
BRTHRERVIEBCERTN. CLS IR T IZRITNEERY CLS B FRIHETE,

12t FRIPFIEIRIB A BRI /. FRE 12t (RIPERERAIBT (B2 1 1 F0 12t SRIFPERERAYE BB IDC BY [ o THEH 128 4K
%ac\ Sl2t0

—B 2R Su i EIX R 100%, @EFMEXE (BIE 35)

INT

I P

t > toeLAY(LR)

t

Izt %)

Sizt x4
tizt_x_TRIG ti2t_x_RESET

100 %

Sizt A

Size Siat_HvsT

t

12t Inactive Sleep 12t i Sleep

Operation T
mode

t

35 12t (RIPET R
YUINRLEAT 2t FRIPEHMEAN, BEEEBIE, HE tREEHE—TIHE, HHi1=0A,
12t fRIP B LR BVAR L BB BURFILBR 126 IKZES S e a, FHEBLUBEE U T AR ITEIEE A ER:

oo for Iy < Iymx

tat_x_TRIG = I — Koy Sweea
Tiot In = = for constant Iy, > Iy )

I — I i(IZt_x)

>
/L 12t_x

KRR 12CRESBIIRESIE S o a FILUBT SERRBS IR 1 HTESH:

Ii A
St A= (6)
It (2t x)

2t RSBV EBUR FIRIUERASLLR 12t IKE Socre WMRMBETFERE Suc BE 12t KSR FHE
A 2t KSR Socwst (FITIEZGEN 2t BK) BY, 2t ITESTENVEREE Soe BEMKTFH]
IR S HE RUIREME S st BIERE R2tIKEIHE , MMIERR 2t IKESE Su s RE 12t RS ES
TIRIRSME S, BETAINEL, ATFMUUTERFZEBIEE: slp_i2t. slp_iwd. idle_i2t. idle_ina. awd_i2twd
M awd_iwd (BIE 16) . EFAEEHMFBREZGT, RURSITEIIMERRD Soa BEFF IR,

KR 50 Rev. 1.11
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9 BRI

GNERILPR 12t RTS Siaea BAFIEAR 120 4RTS S, FINEL, NMTEFSIEI 3 PREEBM (TRTF 12t (RIPELZIA
KBYE]) HIAE 2t K So . iHEIGH:

I%(IZ )

t_

Rt = (7)
L(I2t_x)

ERtfRIPALRS, BEHNERER, Rt RKSTEESIETFERES o BE 2t REHG Socwst (BIE
35) o WUEEERHRBYIE] toe x reser HIA T ARG H (RRIK1L=0A)

2
t2¢ x RESET =Tz -+ In ( R 2) (8)
(Inqzey —  Irgoc mysm)
HFIFREERN PCB HREST M HIARITH, SRFIPATETERS tou we ZBIfA (BILE 36) . H,
LT BRI KB B Al B2 Rl ees Fig it RIRR . BEZER, FEI&R 5.
ZeS AR MWAE 12t fRIPEIZ Tigat % (BRE 36)o 12t RIPphLE T2t %) A LU B AN Y EFR B PE Ry, SR
R, ZBANIUERETESRMRY 12t 5 IFE S 28], BIlFR 14 FHESE. WNRIEIFBEFFEEHFTES,
e HFREEEE 12t (RIPHALZE 1o

A
t
—— |2t protection curve 1
— |2t protection curve 2
—— |2t protection curve 3
12t protection curve 4
12t protection curve 5
12t protection curve 6
Thermal device protection
ti2t_x_TRIG
/
I(12t_s) t
36 12t (RIFEIZREEE
2R XE B LRI R IR IGERI G LR, BXIEAIIEL TS, IEEIR 14,
12t 212 BB PR IR B RIE) 2 BY 8] toncrioy E28 (PSR EHT 12t (RIFHEZL IS B RIBTE],
FERABFIRERE, RtItERESEHHEBRRN. ERABHMEZET, 2t HHEREMHER.
=T 51 Rev. 1.11
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9 BRI

9.1.1 12t RIPFZHIRT

EERERURHSIIEERRAT, 2t RIP R,

EM Rt EXERNTAER, PRBREREXTRG BRE6LTE) o Yi=0AB, MtEx
SRR BRI R IR A 18 AT LU I T AT

I
tr(2epLE) = Tize - In ( @D 5 (9)
(Itazey = T mysm)

HBHEMTHERT RN 2tRI. 2t FIZETRIL (DR IZEMRIN) FMIAEBCERIE, RURSIHENY]
YREFRTUINEL 12t (RIPME 1) BIRDIEERTR (BLE37) o

N ‘

A

“ |

IioLe) L

A

Szt
tr(12t_IDLE)

P

A\ 4

S Si2t_HvsT \

(0] ti
peration T 12t Idle 12t Idle | Inactive Sleep
mode g

37 TR F
9.1.2 12t fRIFP AR 58 BE B & (U SR B
IR A 12t (RIPH SR BG4 ER = 4 LU T Im A :
v OBEXFAHFRFHERS (REBIEEl1)
o HERITR 2t RIPEZ
o RBEIZIATEUERTS, MARMEIRE 2T IN K, 72 1S 51 _ EIRERERY /s B
(BXEZFAER, FENE44)
Rk #1 & IN = “THEBF” - 1T H hspaun B, RABEES XA
Motk #1 & IN = “YEKEB P - 1214 Lisgatorr) BB IR » FREABTAEA 12t fRIP, BEE X
HIAE #2 - #5 & IN =“{REBF” - 1is BRIRIRE] 44 PR E sEBifF 8 1T LUE 2t KIS EREFIBT EE R RG]
Bk DEN SIIE i, EfIf5, BERUBERITH, FHHREHT 20RSIHE,
ERBNS I BEERNSIENEE N REB T FEEEKT e (“BifFesEMER"ETE]) , BEE
WENL, MNREYUF[REMERNEIRNBAEUNSEFE, BERFRIFXANRS, HEILZE tewvw =
WE L, —BERASIHBEXEMANREBE, LR (LR) MEEWRED (BHE38) o

KR 52 Rev. 1.11
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BIEFH

afineon

9 RHRIF
(( tDELAY(LR)
IN T )2 >
4 >
) '
I ’
( .
)] g
100 T 45 t
% ﬁL /
N y
(C >
) g
InternaIT 4§ ‘
latch 0 ()()1 0 ! >
( t
DEN T " ,
hs(rauLr I lsraury  ©
| I Is=I/kus |f ); 2o Is= 1/ ks |f
IS f ()() \f .
t
38 12t RIFAA BTEY IN ENE e FER FE

fEF3 DEN 5IHD: ZAaAGIHI R eY, @I M DEN SIMImEMRH (EFHa, ARTEG) , 81X
“CRE| N BIFERENL, MERFF toravn. HINE] DEN 5IRIBIBCRFF LB BT T toenwn, ABBIR
NEfgifFREN (BHE39)

L
IN )
¢ >
t
/W r
44 >
)] g
A t
100 (()
% )] /
N S
(¢ »
)3 t'
CC
Internal Yy
0 1 0 1
latch S >
t > foEN(LR) t
(¢ < .
DEN ()(}
) >
hs(FauLT) i / hsaun  t
,'ST Is= I/ kius (S SU20F) 'miFF) Is= 1./ ks I_
(C >
) < >
toEn(sD_AH) = T t

B 39 12t {RiPf0 A B DEN EMEEHIENER
BHRIP R A& BT AV ES REPITE SRR UNE] 40 FiTo

Rev. 1.11
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9 BRI

infineon

INis high

Yes

Latch=1

No

Latch=0 | | Switch channel ON

12t Protection
Triggered

DEN pulse > tpgwm

No

Wait until
DEN pulse > tpgwm
1 Y
>
A v
Wait until INis low
| SetDENto high then start counting for
y toeLaviLr
Y
L
A\ J
INis Iow\
Yes

Reset with DEN

Continue latching for
toeLaviLr)

toewavir elapsed

& 40 12t (RIPAL BBV E REBIF RIZEE

SR 54
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hiESF

o RGP

9.2 BB SIFERF
K14 EBSEE 12t R

Vs=5VE 20V, T,=-40°C & +150°C

BRIESHEIREA, FNIYHEEME: V=135V, T,=25C

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.

12t resistor threshold Ri2t_sHorT - - 6 kQ 1) PRQ-890
for short detection
Selection resistor for Riat 1 9.31 9.76 10.20 | kQ - PRQ-573
I2t protection curve 1
Selection resistor for Riat 2 14.06 [14.70 |[15.30 |kQ - PRQ-574
I2t protection curve 2
Selection resistor for Riat 3 20.74 2150 |22.46 |kQ - PRQ-575
[2t protection curve 3
Selection resistor for Riot 4 3091 (3240 |33.66 |kQ - PRQ-576
[2t protection curve 4
Selection resistor for Riat 5 4439 |46.40 |48.09 |kQ - PRQ-577
[2t protection curve 5
Selection resistor for Riat 6 65.38 [68.10 [70.82 |kQ - PRQ-578
I2t protection curve 6
12t resistor threshold Ri2t_opEN 130 - - kQ 1) PRQ-889
for open detection
Synchronizationtime | tsync(ri2t) 12.8 19.2 25.6 s 1) PRQ-944
of selection resistor
for 12t protection
curve setting
Time constant of all 12t | T)» 14.0 20.0 26.0 S 1) PRQ-1152
protection curves
IDC of 12t protection It 1) 21.5 23.9 26.3 A 1)2) PRQ-1153
curvel
IDC of 12t protection I gt 2) 19.4 21.5 23.7 A 1)2) PRQ-1154
curve 2
IDC of 12t protection I g2t 3) 17.4 19.4 21.3 A 1)2) PRQ-1155
curve 3
IDC of 12t protection ILq2t_a) 15.7 174 19.2 A 1)2) PRQ-1156
curve 4
IDC of 12t protection I (12t_s) 141 |157 |[172 |A 172) PRQ-1157
curve 5
IDC of 12t protection ILq2t ) 12.7 14.1 155 A 1)2) PRQ-1158
curve 6

(REELTI.....)
=T 55 Rev. 1.11
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BIEFH
o RURIF
®R14 (88) BSEHE 2t RIP

Vs=5VE 20V, T,=-40°C & +150°C
BRIESZAHIRAE, SN REEE: V=135V, T,=25°C

afineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
IDC of 12t Hysteresis I g2t_nysT) 0.24 0.3 0.36 A 1)2) PRQ-1314
Curve
Initial current for 12t ILgat 1y 4.8 5.5 6.2 A 1)2) PRQ-1159
protection
Transition times
Transitiontime 12tto |72t ipLE) 1.7 2.24 2.8 S 1) PRQ-1131
idle - /.<10 mA
1) ERELEFNR - BIgIHEE,
2) 2t B BRTEERIEEE 200
Rev. 1.11
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10 i
10 U

HFIZUERY, 247 ISSIH EREENERES (1) o NREAIZH (DEN SIHIBEINEREE) , IS
S5IEIRZENEER.

WRFRERMRIFIZETTIEE, WHEELE IS 5| HIFIRIRIEM 2 [BIE KM EB P Rsesco

Rsense EBFEEXAAIE T 820 0 (RUNRE L BIR LB RFERIP, NEREAIIET4000) , RORHIEZHN
BB ER P Y Th AL

Rsense BIBIMEN 1.2k Qo

BT 1S 5IRIAD vo B Z [ES A FERERER, NREMESH BRENEREE, MAREICR IS 5|IMEERIH
75 A BYAG T BE JAe e o

WIEESIE 41,

Output
channel
| T}
v e
Overtemperature D2C H—@
protection sgaus) —
Overload protection 4 :ls'FAUm g - q
\S(OLOFF) N kiLDIS
o IS pin . | o B4 out
protection g Cfon gti::o' hsg2¢_status) | @l :
I T— e,
DEN > lis(kiLpis) >
o lis(ver) N
ocT e
IS
41 ZHEE
* 15 NS TIERAE] IS 5| IFIR SR E .
+R15 SENSE {55, RZA&KHaITHhEE
Application condition Input |DEN Vour Diagnostic input
level level
Normal operation and short "low" |"high" |~GND #1:7
circuit to GND IIS(DEVOFF)’ IIS(IZtOFF) if latch#0
#2: lis(at)
#3: [is(sTATUS 12t)
#4: Iis(ocT)
#5: lis(veR)
Overtemperature z #1: Iis(pevorr)
(RE&TR......)
SRR 57 Rev. 1.11
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BIEFH

infineon

10 i

+R15 (48) SENSEfSS, MAFMHRIIIEE

Application condition

Input
level

DEN
level

Vour

Diagnostic input

Short circuit to Vs

Open load

Inverse current

Normal operation

Overload

Short circuit to GND

Overtemperature

Short circuit to Vs

"high

#2: Iis(at)

#3: Iis(sTATUS I12t)

#4: IisiocT)

#5: Iis(veR)

Vs

#1: lis(oLoFF)

ls(oevorr)s hisgztorr) if latch # 0

#2: Iis(at)

#3: Iis(sTATUS 12t)

#4: Iis(ocT)

#5: Iis(veR)

1)
< Vs - VpsioLoFr)

#1: Z

1)

> Vs - Vps(oLoFr)

#1: lis(oLoFF)

(in both cases lispevorr)

lisiztorn if latch # Q)
#2: hisqot)

#3: Iis(sTATUS I12t)

#4: Iis(ocT)

#5: Iis(veR)

~ Vinv=Vour> Vs

#1: lis(oLoFF)

ls(oevorr), hisgztorr) if latch # 0

#2: Iis(at)

#3: Iis(sTATUS 12t)

#4: Iis(ocT)

#5: Iis(veR)

#1: ls=1 / kus

#2: Iis(at)

#3: Iis(sTATUS 12t)

#4: Iis(ocT)

#5: is=IL/ KiLbis

< Vs

#1: Iis(FauLT)

~GND

#1: Iis(FauLT)

#1: is(FauLT)

Vs

#1: hs< I/ ks

(REETR......)

HEFM

58
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infineon

BUEF
10 12H#F
+&15 (42) SENSEfES, MAKHHTHEE
Application condition Input |DEN Vout Diagnostic input
level level
#2: lis(2t)
#3: is(sTATUS 121t)
#4: lisioc)
#5: his=I./ kiLpis
Open load ~\V/S?) #1: lis= hisen)
#2: lisqot)
#3: is(sTATUS 121t)
#4: lis(ocT)
#5:1,s=hs(en)
Inverse current ~Vinv=Vout> Vs #1: 5= lisen)
#2: lisqat)
#3: is(sTATUS 121t)
#4: lis(ocT)
#5: lis= lisen)
CLS mode "pwm" | "high" |<Vs-VpsoLorr) #1:7
#2: hs(121)
#3: Iis(sTATUS 121)
#4: lisioc)
#5:7
All conditions n.a. "low" [n.a. z
1) MY _EHIEERE,
2) B B RAA U INT ono
10.1 e 227 30
EABMXARST, ZBHXHD LU TIZEIEE:
Address IN Function
#1 "high" Current sense
#1 "low" Open load in OFF
#2 "x" 12t setting
#3 "Xx" 12t status
#4 "x" OCT setting
#5 "high" Digital current sense
#5 "low" Sense verification current
HOEFA 59 Rev. 1.11
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BIEFH

afineon

BIRFELANT— 28 (a0, <R B 2tIRE”) , JU1E DEN 5IfPsbat b mEin—Mxh (R
B, RRLEFOR) , FFEEE] tevsoao (IREFIZETHINEEECIAY DEN BKOPHEFEEETIE)") o SNRBKHFET toenso_an
(“DEN BXh¥5r4RRY B A FIRFIZ Bt (R F) 7, MIARRITHIALE DR, HapfEMIRTVUE 42 PR 13HE5T
EE— M2t E, S[HRMAE— ISR SRS,

DEN I

tDEN(SD_AC)

tDEN(SD_AC)

tDEN(SD_AC)

tDEN(SD_AC)

tDEN(SD_AC)

Address #2

Address #1

Address #3

Address #4

Address #5

Address #1

v

OCT setting  )— Dlgltszgnc:;‘rent

Current sense

IN= high
IS
Current sense >—< 12t setting >—< 12t status

IN= low

IS
I Open load in OFF >—< 12t setting >—< 12t status

42 JREs 2 BR ThaE

ANERHENNTE DEN 5| BIRIRK A 976 BB T BB - B934 0 B T IR R 12 W EB B B9 DEN BROAIFEERTIE] toeniso o), NI SEPR
PRt A E N (BHE43) » EET— 1 DENSIH"EBFEES, INFIZHME— Nttt FFE EUR
FRNSIHEMUA SBF HEEBFE)

v

. Sense verification i
OCT setting current Open load in OFF

v

DEN t < tDEN(SD_AH) t > toen(sp_To) tDEN(SD_AC) tDEN(SD_AC)
Address #2 Address #2 Address #1 Address #2 Address #3
- >
IN= high
IS
12t setting 12t setting Current sense 12t setting >—< 12t status
. >
IN= low
IS
12t setting 12t setting Open load in OFF 12t setting 12t status
; >
43 NRES 32 B B e
ATHN CLS 1B, FETWMASIFILEM PWM 55 (funces M DCunies) > HEANSIIE(I N S B 6,
HIZ B fERD,
IR 12 B h BB BYARZS LA K AE R B9 4G T B AR AN 44 B
60 Rev. 1.11

HOEF
2025-04-30



BTG70020A-1ESW

infineon

BuEF
10 iZH#f
faulq
l
> #1: Current sense — cs_olio - #1: Open load in OFF p
> kiuis or his(rauLT) = olio_cs —] hs(oLorr), lis(DEvOFF) OF fis(12t0FF) «
+ I I %
i2tset_cs cs_i?tset oIio_iIZtset i2tset_olio
L — v — |
#2: 12t setting
hsi2t)
I
i2tset_i2tsta
#3: 12t status . .
— i2tsta_cs i2tsta_olio —
- IIS(STA‘Il'USJZt)
i2tsta_octset
#4: OCT setting _
— octset_cs fisiocn octset_olio —
octset_dcs octset_isver
P #5: Digital current sense — des_isver —»| #5: Sense verification current L ver olio
- kiLpis 4= isver_dcs — lis(VER) -
1) Address #1 (current sense) locked in case of fault condition
44 NRES 32 B i X
TRIBETHIRNEIFMAER, SRR MMNREERTE,
;16 iR
Name Start state End state Transition condition| Duration time
olio_cs Open load in OFF Current sense IN ="high" 7 tsi1S(DIAG)
i2tset_cs 12t setting Current sense (DEN ="low" for tsis(ON15)
toen(sp_to) OR FAULT)
AND IN ="high" 1)
i2tsta_cs 12t status Current sense (DEN ="low" for tsis(ON15)
toen(sp_to) OR FAULT)
AND IN ="high" 1)
octset_cs OCT setting Current sense (DEN ="low" for tsis(ON15)
toen(sp_to) OR FAULT)
AND IN ="high" 1)
dcs_cs Digital current sense | Current sense (DEN ="low" for tsis(oN15)
(tpen(sp_ac) OR tpen(sp
_10)) OR FAULT) AND
IN = "high"
cs_olio Current sense Open load in OFF IN="low" tsis(oN234)
i2tset_olio 12t setting Open load in OFF (DEN ="low" for tsis(ON234)
toen(so_to)) AND IN =
lllOWIl
(RBLETR......)
HeRFH 61 Rev. 1.11
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infineon

HEF M

10 12T

K16 (4) FHinER

Name Start state End state Transition condition| Duration time

i2tsta_olio 2t status Open load in OFF (DEN ="low" for tsis(ON234)
toen(sp_To)) AND IN =
lllowll

octset_olio OCT setting Open load in OFF (DEN ="low" for tsis(ON234)
toen(sp_To)) AND IN =
lllowll

isver_olio Sense verification Open load in OFF (DEN ="low" for tsis(ON234)

current (tpen(sp_ac) OR toen(sp

70))) AND IN = "low"

cS_i2tset Current sense 2t setting DEN ="low" tsis(oN234)
for tbEN(sD_AC)

olio_i2tset Open load in OFF 12t setting DEN ="low" tsis(ON234)
for tbEN(sD_AC)

i2tset_i2tsta 12t setting 12t status DEN ="low" tsis(oN234)
for tbEN(sD_AC)

i2tsta_octset [2t status OCT setting DEN ="low" tsis(oN234)
for tbEN(sD_AC)

octset_dcs OCT setting Digital current sense | (DEN ="low" for tsis(ON15)
tpen(sp_ac)) AND IN =
"high" 1)

isver_dcs Sense verification Digital currentsense [IN="high" 7 tsis(DIAG)

current
octset_isver OCT setting Sense verification (DEN ="low" for tsis(oN234)
current tDEN(SD_AC)) AND IN =

IIIOWII 1)

dcs_isver Digital current sense | Sense verification N ="low" tsis(ON234)

current

1) IN="pwm "B CLS ERIFRRFZ 0 IN =" EBFE",

10.1.1

R Gtk #1-1IN=

S5 R L FIBY B

HHEUTHRME, FI1S5IM iR
' iHJth #1 0 IN =“F B F”

ool (R
' ;xﬁﬁ&f‘a (en%

HOEF

ks =

HaT)

opl ) IEF'I:IFHE’Q » B Vos< Vos(oLorr)

(10)

83 EMMR) FHEFWUE (BIE 46 THREZHFAMER) . HHIMKIESRBIER,
T:i—: IS glﬂ*ﬂﬂ‘*}%{ WBEEE it LiseauLT),

62
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10 i

FMERT s BURBEEEUR T A BRI 1o 1A s BE 1 S R E R E BB hssano  SNIREMBRB AEFT
B (BOEO0A) , MIEEEAKNEMR seny (BAE, ZEERAN) . ZFHNELS Fim. BEAKRIEEN
ks 2%, LN 2B~ BT A,

BNAE 1S 51BIAN ADC SN 5 Rl Z Bl e AASMERFE A ISR RS, LU MESEURMIRS: (GE2INFER ISR
R/NEEIZE 1us) -

kus REBVIEEREBEEZETEE. HBEBEMFIETZHNFEM, EFANENERRXIHA, AILUERE
A HIPRERE :

v EERFPIHRVELLZimNIAERE], i imi FARRE X EFERBVER (o)

o IS ST AYER R FHITE ks (ks @ lcan)

o TEM e B fucann IBBTSEEIN, ks FTF kius @ lucay, PRIEA A kus EX o BT kius BIPEENE Akus T
E, FRAUTARITE:

kis @ Trcan) . kiis @ Tican) u )
Ak = 100 - MAX — - 1, — — 1
TLIS, MAX ( kiis @ IicaL) kiis @ Icar)
(11)
kiis @ Iican) L kiis @ Iycan) u )
Ak = 100 - MIN — - 1, — - 1
LIS, MIN ( kiis @ Iycan) kis @ Iycan)

*Q)EEZT:E Tacay =25°C T#H1T %?& A k|L|s@?£5ﬂ%3%j%Lx&}A I (cay_L ES]| I (cau)_n 5] Eﬁiﬁﬁilﬂ E"J/ﬁ%ﬁ;o

A
hs

his(ou)

e /

45 7 ON R4 T BY S2 & FF 2R BB A4 I b

—BXRERIPEMY, B[EMsXE, HFEMR DEN BfLIE, WIS 5IMSRMHKIER Misrun (B 8.3
BETHREZIFE) . EHERHET, SXIBET DEN =SB HERHF 2T, ESIREEBR I,

46 BT hs=I/kuss hssan F hsEaven ZiEHIX R,

v

A 4
=~

>
4

I (oL
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10 12T
hs 4
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10.1.2  fAERFFER OFF (bl #1-IN={EEBF)

SN ESHEBEE BikFEfhte1 B9, ZB¥HNERIRBEHS OFF IKET Vos 72 ZLHEEFLTEF1E VosoLorr 1
1TEbER. W ERIMEBTTER Yt (B IE 54) AL AFHERERAHE S FEXT BT,
WRBEHMENHPESR M, W SR OFF KA TIREBEIZHET, IS 5|HIEHSIREBIHRIFHFERR
lispevorr) 3 12t FRIPEPE EE:/)IL/IS (12tOFF)o SIE 47 TREZIFE,

TZ OFF KEF, H DENSIIBM N ESBTE, Vos BESFERE Vosowom#H TR, INRAFHIEZEEH
TEXTERMETRE, M Vos~ Vso [ELL, Vos> Vosiororro =HIZBIJIBE B Vos < VosorormBT > 1S 5IBIRELERIR fisoorro

B 4727 hsoworn  hsoevorr) R hsqatorr) ZIEHEA Vos REII X R AFX=1TEBARFAESE, AIBETUX
DRAFHFRETRE. 2t RIFAMB[BEHRIPALRS, LI, E—HEESMTRE 12t T%?F'ﬁﬂlﬁil?ﬁ/m lisq2torF) s
B BaaFRIFIIER R |\s(pEVOFF) » F == OFF Bt lis(oLoFF) Yt E R

Iis A
lis(DEVOFF)
is(12toFF)
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a7 1s 2 F OFF R3S
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DEN
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Vour ~ Vs
Vbs(oLorr) X
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t
A
hs
lisioorr)
hsioy
t
48 R EHFTRRA T oFF N - A B MR FF

10.1.3

12t E (bl #2 - IN=x)

MBRIFIAFIZEMEIE B Aitht #2, MBSEFRED 2t RIPEIZIREAENAITE 1S 5B LRI 52 9. 12t

REH Rt ENEEISE (ZRE49)

ZER TR 1S 5 LR M4 12t SIRIRY A RRANAERRAC N, EXMIBER T, T2 2t 1IRER, S5 EC5IHIERE
T hsq2e_svorm) 365 | BEVFFB& BRI fisq2e_openy,

lis &

hs(i2t_sHorT) |

hsgat_1) |
hsg2t_2) |
hsgat 3) |
hsgat_a) |
hsgat_s) |
hsgat ) |

hsi2t_open) |

»
[ [ [l

\
Rt a Riat s
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10.1.4 2t IRA (Gthik #3-IN=x)
SRR 2R Six 1 R EL BRI ERFARIE

hsistatus_i2t ) = Siea © isi2tx 100 %) (12)

BHEFTIZERY 12t (RIFBALZR, 72 1SS EIRMEER (BRES50) o H Rt RIPHLIRESIAE] 100% B, fisstatus 12t ) =F

a: lIS(I2t_X_100%)0

s A

lis(12t_1_100%)

lis(12t_2_100%)

lis(12t_3_100%)

hs(12t_a_100%)

lis(12t_5_100%)

\4

Actual 12t status Si2t_a [%] 100
& 50 2t KA EIZH
10.1.5 OCTIRE (it #4-IN=x)
AR
hsiocn |A] = 54.5 - loct| Al (13)

RIEIR RS2 Writhit #4 3RBXERBIPTIERY OCT IR E, TEISSIMMEME (BIWEI51) o loor SEER locrwa F

loctan PR, A RIARSMRESFETEE D RHE.

ZBR 7T 1S SIR_EIR MM OCT 5 BB AN A BRAQMITHEE, TEXMIBE R T, SIHIFEEREBIR socr_svorn B TE OCT IR E
IZHTHAIB) 73 BC 5 | BEDFF B& BB R fisioct_openo

YR BS KN E 48 NI%EY CLS PWM 55 (fVIN(CLS) FIDCu(cvs) E=TEE) HE locr BBIRTE OCT AESCEEMA, M
BI1E IS 5| f_E iR ENE = PT EC &3 A S {E fistocn,

UNEREZZMHTE OCT SRIAMR A K AT RE S FFR% , MIABRZEY lisioct_srorm) BX hsioct_open) BIEEERSMELRM IS 5]
R &%
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I, < 64 - LSB, 7g5 = lcon
tpisser = {4 65 - LSB < I, < 128 - LSB, (64 ¢ L= g‘LlSB' LSB) tcon (15)
I, — 128 - LSB
. < .
L129 LSB < I, < 256 LSB, (96 + 4LSB ) tcoN

10.1.7 KMESIEERFE (thhk #5 - IN={£EBIE)
T WIEEBTRS TR NI REITEE, SR TN, EHERT, RIS R iR
WENEI BT hsven, SRR ATRE,

10.2 SENSE B FF
5387 Y SENSE 1T tison MK tusorn HRBINANFE (BEHAHTHIER) . BFEAREERRE
EZE (BME toy 28I TERBIUIEMRMNES, EILERhER SENSE E AT |8]H tsis(piac) E Mo

IN
OFF | ON | oFF

»
»

t
DEN

Address #1 / #5 Address #1 / #5 Address #2 / #3 / |

tsis(Lo) tsi1s(oFF) tsis(oN15) tsis(oFF) tsis(ON234) t
L S—  ——

tais(pIAG)

hs

T
v A\
T

53 SENSE & B /EANF
=T 68 Rev. 1.11

2025-04-30



BTG70020A-1ESW

afineon

HHEF

10 i

10.3 B2
R17 S EIZHT

Vs=5VE 20V, T,=-40°C & +150°C

BRIESHEIRE, FNIYHMEE: V=135V, T,=25°C
BRI AORA M BE R MR T BRIESHEWRA) © R=2.10

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
SENSE fault current IIS(FAULT) 4.4 55 10 mA IN = "high" PRQ-287
Device or 12t protection
triggered
Address #1
Vs: 6V
Device protection fault |/isipevorr) 4.4 6.1 10 mA IN ="low" PRQ-893
current Device protection
triggered
Address #1
Vs=6V
12t protection fault hs(i2toFF) 2.56 3.20 3.84 mA o PRQ-631
current IN="low"
|2t protection triggered
Address #1
SENSE open load in lis(oLoFF) 0.8 1.15 1.5 mA IN ="low" PRQ-288
OFF current Address #1
Sense verification lis(veR) 400 500 600 PA IN="low" PRQ-1333
current Address #5
SENSE open loadin t|5(o|_o|:|:)_[) - 5 20 us Vps< VOL(OFF) PRQ-290
OFF delay time from IN falling edge to
* Iis(oLoFF),MIN
DEN = “high”
Address #1
Open load VDS VDS(OLOFF) 13 1.8 2.3 Vv IN="low" PRQ-292
detection threshold in Address #1
OFF state
SENSE settling t5|5(0N15) - 5 40 Us /|_ = /L(NOM)_85 PRQ-293
time with nominal DEN from “low”
load current to “high”
stable IN ="high"
Address #1, #5
(FEETA......
=T 69 Rev. 1.11
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Vs=5VZE 20V, T,=-40°C & +150°C
BRIESHIREE, FMYNEEE: V=135V, T,=25°C
BARVAGRR M G EERE R TR BRIESENAA) © R=2.10

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

SENSE settling tsIS(DIAG) - 400 750 Us 1) PRQ-276
time with nominal IL= 1 (nowm)_ss IN,
load current DEN from “low”
stable after to “high”
startup Address #1, #5
SENSE settling time for | tis(on234) - 5 20 s 1) o PRQ-1201
sequential diagnosis DEN from “low
to “high”
IN ="high"
Address #2, #3, #4
IN ="low"

Address #1, #2, #3, #4, #5

SENSE disable time tsis(oFF) - 5 20 s 1) PRQ-295
From DEN falling edge to
hs=ls(oFF)
SeeFigure 53
IN="high"
Address #1
SENSE settling tsis(Lc) - 5 20 s 1) PRQ-296
time after load
change From 10% /. (vom)_ss
to / inowm)_ss
See Figure 53
IN="high"
Address #1
Load jump durationin | tgsic_addresss) |22 29 36 s 1) PRQ-1491
Address 5
From
10% I (nom)_ss tO I (nom)_
g5 X forx=1,2,3,4.
SeeFigure 53
IN="high"
Address #5
Digital SENSE tcon 720 800 880 ns 1) PRQ-1455
conversion time
(RBLETR......)
=T 70 Rev. 1.11
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R17 (&) B EIZH

Vs=5VZE 20V, T,=-40°C E +150°C

BRIESBIHER, TNYRHEBE: =135V, T,=25°C

HAVAYRR M A HIEE D M mE T (BRIESEWRE) © R=210Q

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

DEN pulse duration for | tpen(sp_ac) 25 50 75 s 1) PRQ-610
sequential diagnosis
address change

DEN pulse duration for | tpen(sp_to) 150 - - s 1) PRQ-937
sequential diagnosis
timeout

DEN pulse duration for | tpen(sp_aH) 0 5 10 s 1) PRQ-1468
sequential diagnosis
address hold

1) EEETEFNRE, BigiHEE.

=18 S EsH

Vs=5VE 20V, T,=-40°C & +150°C

fRIERBIREE, [MIYRBMAEME: V=135V, T,=25°C

BARVAGRR M S EEE R TR BRIESENAA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

SENSE I|S(SAT) 4.4 - 15 mA 1) PRQ-277
saturation
current Vas=Vs-Vs=2V
See Figure 46
SENSE leakage current | /is(orr) - 0.01 0.5 PA DEN = "low" PRQ-279
when disabled _
Vis=0V
SENSE leakage current | /isen)_ss - 0.2 1 PA 1) PRQ-280
when enabled at TJ <
85°C T,<85°C
DEN = "high"
IL =0A
See Figure 45
SENSE leakage current | /isen)_150 - 0.2 1 HA _ o PRQ-281
when enabled at TJ = T,=150°C
150°C DEN ="high"
IL =0A
See Figure 45
(REETR......)
=T 71 Rev. 1.11
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Vs=5VZE 20V, T,=-40°C & +150°C
BRIESHIREE, FMYNEEE: V=135V, T,=25°C
BARVAGRR M G EERE R TR BRIESENAA) © R=2.10

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.

Saturation voltage |Vss k - 0.5 1 v 1) PRQ-282
in KILIS operation - Vs=5V .
(VS - VIS) IN = DEN = "high"

IL= 1.2 I (nom)_ss
Saturationvoltagein | Vsis oL - 0.5 1 v 1 PRQ-283
open load at OFF Vs=5V
diagnosis - (VS - VIS) ls = lis(oLoFF)_Min

IN ="low"

DEN = "high"
Saturation voltage Vsis_F - 0.5 1 v 1 PRQ-284
in fault diagnosis - Vs=5V
(VS - VIS) hs = hs(FauLT)_Min

IN="low"

DEN = "high"

latchz0

-40°C<T,=150°C
Saturation voltagein |Vsis sp - 0.5 1 v ) PRQ-1453
sequential diagnosis - Vs=5V _
(VS - VIS) IN = DEN ="high"

Address #2: Ri: = 10 kQ

Address #3: IIS(th_l_lOO%)

Address #4: loct=50 pA

Address #5:/,<1.2

* IL(nom)_ss
Power supply to IS VsisicLamp) -40 |33 36.5 42 v _ PRQ-285

. . — is=1mA

pin clamping voltage
at TJ=-40°C T,=-40°C

See Figure 20
Power supply to IS VsisicLamp) 25 35 38 44 v 2) PRQ-286
pin clamping voltage
at TJ=25°C is=1mA

T,=25°C

See Figure 20
1) EREZEFNR - BIGITHEE,
2) MW 7,=150°Co

72 Rev. 1.11
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10.3.1 SIS HT - ThERR S
x19 IZWRThE B4R

Vs=5VE 20V, T,=-40°C & +150°C

BRIESHEIRE, FNIYHMEE: V=135V, T,=25°C
BRI AORA M BE R MR T BRIESHEWRA) © R=2.10

afineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.

Open load output current
Open load output ILoL) su 64 246 428 mA IN = "high" PRQ-1161
currentat lIS=8 pA Address #1

his=1s(oL)= 8 MA
Current sense ratio
Current sense ratio at- | Kk soa -79% | 33500 |+79% |- loa= 150 mA PRQ-1162
IL=1L04 IN ="high"

Address #1
Current sense ratio at- | kjisos -21% 26200 |+21% |- l.os=500 mA PRQ-1163
IL=1L08 IN ="high"

Address #1
Current sense ratio at- |k is10 -12% | 25000 |+12% |- hio=1A PRQ-1164
IL=1L10 IN ="high"

Address #1
Current sense ratio at- |k is13 -5% 24500 |+5% - l13=5A PRQ-1165
IL=1L13 IN ="high"

Address #1
Current sense ratio at- |k is15 -4% 24500 |+4% - l1s=10A PRQ-1166
IL=1L15 IN ="high"

Address #1
Current sense ratio at- |k is16 -4% 24500 |+4% - lis=15A PRQ-1167
IL=1L16 IN ="high"

Address #1
Current sense ratio at- |k is1s -4% 24500 |+4% - 1) PRQ-1168
IL=1L18 lig=25A

IN = "high"

Address #1

(REELTm......)
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Vs=5VZE 20V, T,=-40°C & +150°C
fRIERBIREE, [MIYHNBMAME: V=135V, T,=25°C
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BAVEYRR M HE R R M T BRIESBWA) © R=2.1Q
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.

SENSE current derating
SENSE current derating| Ak is(nom) -3 0 3 % 1) B PRQ-1195
with nominal current ILcan) = IL1s
calibration Ican)_n= s

Ican)_L= s

Tacan =

25°C
12t setting
Diagnosis of 12t pin lis(12t_SHORT) 3.40 3.68 3.97 mA Address #2 PRQ-613
short

Vs =6V

Ri2t= Riat_sHorT

See Figure 49
Diagnosis of 12t_1 lisqi2t_1) 2.57 2.83 3.09 mA Address #2 PRQ-614
setting

Riot = Riat 1

See Figure 49
Diagnosis of 12t_2 lis(i2t_2) 1.95 2.14 2.33 mA Address #2 PRQ-615
setting

Riot = Riat 2

See Figure 49
Diagnosis of 12t_3 lis(i2t_3) 143 1.58 1.74 mA Address #2 PRQ-616
setting

Riot = Riat_3

See Figure 49
Diagnosis of 12t_4 lis(i2t_4) 1.01 1.13 1.26 mA Address #2 PRQ-617
setting

Riot =Rt 4

See Figure 49
Diagnosis of 12t_5 lis(i2t_s) 0.70 0.78 0.87 mA Address #2 PRQ-618
setting

Riot = Riat_s

See Figure 49
Diagnosis of 12t_6 lis(i2t_6) 0.39 0.47 0.55 mA Address #2 PRQ-619
setting

Riot = Riat_6

See Figure 49
Diagnosis of 12t pin lis(12t_oPEN) 0.08 0.15 0.21 mA Address #2 PRQ-620
open

Ri2t = Riat_open

See Figure 49

(REELTm......)
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Vs=5VZE 20V, T,=-40°C & +150°C
BRIESHIREE, FMYNEEE: V=135V, T,=25°C
BARVAGRR M G EERE R TR BRIESENAA) © R=2.10

(£8) ZERThERBMMEE

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
12t status
100% Status of 12t_1 lis(i2t_1_100%) 2.86 3.30 3.73 mA 1) PRQ-1384
Address #3
See Figure 50
100% Status of 12t_2 /IS(I2t_2_100%) 2.31 2.66 3.01 mA 1) PRQ-1390
Address #3
See Figure 50
100% Status of 2t_3 /IS(I2t_3_100%) 1.88 2.16 2.45 mA 1) PRQ-1397
Address #3
See Figure 50
100% Status of 12t_4 lis(i2t_4_100%) 1.52 1.75 1.98 mA 1) PRQ-1401
Address #3
See Figure 50
100% Status of 12t_5 lis(i2t_s_100%) 1.23 142 161 mA 1) PRQ-1404
Address #3
See Figure 50
100% Status of 12t_6 /IS(I2t_6_100%) 0.98 1.14 1.29 mA 1) PRQ-1407
Address #3
See Figure 50
OCT setting
Diagnosis of OCT pll’] /IS(OCT_SHORT) 3.40 3.68 3.97 mA Address #4 PRQ-627
short
Vs =6V
loct=83.3 IJ.A
See Figure 51
Diagnosis of HOCT hs(Hocr) 2.45 2.72 2.99 mA Address #4 PRQ-628
setting
loct =50 IJ.A
See Figure 51
Diagnosis of LOCT hsoc) 0.33 0.43 0.52 mA Address #4 PRQ-629
setting
/oc'r =7.5 IJA
See Figure 51
Diagnosis of OCT pin | /isiocT_open) 0.08 0.15 0.21 mA Address #4 PRQ-630
open
/oc'r =3.8 IJA
See Figure 51
(REELTm......)
=T 75 Rev. 1.11
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Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.

Digital current sense ratio
LSB for KILDIS LSB 416 490 564 mA 1) PRQ-1460
conversion
Digital current sense Kipisis -20% 24100 |+20% |- l1z3=5A PRQ-1346
ratioat-IL=1L13 IN ="high"

Address #5
Digital current sense KiLpisis -17.5% | 24100 |+17.5 |- l1s=10A PRQ-1347
ratioat-IL=IL15 % IN ="high"

Address #5
Digital current sense KiLpisie -15% 24100 |+15% |- l1s=15A PRQ-1348
ratioat-IL=1L16 IN ="high"

Address #5
Digital current sense KiLpisis -15% 24100 |+15% |- 1) PRQ-1349
ratioat-IL=1L18 lus=25A

IN ="high"

Address #5
1) TREETEFEWR, BIZITEE.
=T 76 Rev. 1.11
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11.1 NABREE

: Optional :
[}
|

Logic supply Cus1 L** Cusenp
T }ﬂu~

vcc

PROFET™
Wire Guard

Microcontroller

D

~Sr o,

1
1
i |
I
> |
VN g
] |
L | |
Chassis  Power Logic : :
GND GND GND | ]
|V Y
1
:(_J;ltign_a[_ ____: ‘ See ,potential applications®
54 PROFET™ Wire Guard - I/ FA1EE]

2R XERIEBIH B 1ZT)HEFTE LT/ B A Th I

11.2 S EBTTER

Reference Value Purpose

Rin 4.7 kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the device output during loss of ground

RbEN 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the device output during loss of ground

Rt 10...68 kQ Selection of the I2t protection curve.
Protection of the device during overvoltage and reverse polarity

1) 10...68 kQ Selection of the OCT threshold.

Roct Protection of the device during overvoltage and reverse polarity

RipL 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity

RibLpu 47 kQ Pull-up resistor for idle mode diagnosis at microcontroller

HUEFAR 77 Rev. 1.11

2025-04-30



BTG70020A-1ESW

afineon

BUEF

1MARER

Reference Value Purpose

Rpp 47 kQ Output polarization (pull-down). Ensures polarization of the device output to
distinguish between open load and short to Vs in OFF diagnosis

RoL 1.5kQ Output polarization (pull-up). Ensures polarization of the device output during
open load in OFF diagnosis

Cout 10 nF Protection of the device output during ESD events and BCI

T BC 807 Switches the battery voltage for open load in OFF diagnosis

Cys1 100 nF Filtering of voltage spikes on the battery line

Cyso - Filtering / buffer capacitor located at Vgarconnector

CvsnD 22 nF Buffer capacitor for fast transients.
Recommended in case no battery voltage oscillation filter is present

Dz, 33V Z-Diode Suppressor diode. Protection during overvoltage and in case of loss of battery
while driving an inductive load

RsensEe 1.2kQ SENSE resistor

Ris_proT 4.7kQ Protection during overvoltage, reverse polarity, loss of ground. Value to be
tuned according to microcontroller specifications

D7; 7V Z-Diode Protection of microcontroller during overvoltage

Rap 4.7kQ Protection of microcontroller ADC input during overvoltage, reverse polarity,
loss of ground. Value to be tuned according to microcontroller specifications

Csense 220 pF Sense signal filtering. A time constant (Rap+ Ris_rrot) * Csense longer than 1 ps is
recommended

Renp 47Q Protection in case of overvoltage and loss of battery while driving inductive

loads

1) BROE AR AR HRNSIHRE, URNKEEREIEE,

113

EZNMARER

o NERRT S IRIT T ABIERER, IEEARTA)

. MHESME

Sy 8

EuEFM

3=E

=i http://www.infineon.com
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12 #HERER

12 HIIME

=
=
X 1) EE g Rt 3.9¢011) 2
- 8.65:0.° BE 2| < E =K
0.. jen] Kol =)
. =l N I
== |
; :
CH ] v L—p

\
0.67+0.25

Coplanarity  Seating plane

6:0.2
0,25+o,0§'] Pl
&[0 2560]A B[]
Bottom View
“HHHHHHEHHHHH” g "HHHAABAAARAH" rlehs@b
! = !
| e ( | T =
| I +— = 4 ! TR I S Rt
®) | f N
/ | . ]
HHHHH%HHHHMQ HHHEHHHEBHHE,
Pin1 Markin 1 640 &0 S@[A-5
1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1mm total in excess of lead width
3) Distance from centreline exposed pad to package centreline
All dimensions are in units mm
The drawing is in compliance with ISC 128-30, Projection Method 1 [-a—@-]
55 PG-TSDSO-24 (EE! (&) MM/NSME 24 5IH) FHIERIMNE
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1.65 24x
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: 'EEREE ////
3 : : I L g S ///4%/ : /2
— BRI
%%%%z 497
0.65 _ 2.9
Pin1 . 6.4 22x 0,425 2x
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Document Date of release |Description of changes
version

Rev.1.11 2025-04-30 Editorial changes

Chapter "ldle mode" updated

Equation for adjustment of overcurrent threshold (t = tasiping) Updated

PRQ-1500 updated (Parameter: Overcurrent threshold temperature
coefficient > Temperature coefficient for maximum overcurrent threshold
calculation; Symbol kry~> kTJilL(OCT),MAX; Mln/Typ/M ax.:
1.141/1.112/1.091

- -/1.091/-)

PRQ-1590, PRQ-1596 added

Figure "Open load in OFF timings - load disconnected" updated
Rev. 1.10 2025-03-06 Editorial changes

PRQ-1161 updated (Name: Open load output current at [IS=4 pA > Open
load output current at lIS = 8 pA; Symbol: /ioy_au~> lLoy_su; Min./Typ./Max.:
17/114/211 -> 64/246/428, Note or condition: /is = I|s(o|_) =4 uA>s= I|s(o|_) =

8 uA)

PRQ-1162 updated (Min./Max.: -85%/+85% - -79%/+79%)

PRQ-1163 updated (Min./Typ./Max.: -30%/25400/+30% - -21%/26200/+21%)
PRQ-1164 updated (Min./Max.: -20%/+20% - -12%/+12%)

PRQ-1165 updated (Min./Max.: -15%/+15% - -5%;/+5%)
(
(
(

PRQ-1166 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-1167 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-1168 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-1195 updated (Min./Max.: -4/4 > -3/3)

PRQ-1132 updated (Min./Max.: 1.6/7 - 2.9/6.0)

PRQ-1145 updated (Min./Typ./Max.: 142/168/193 > 143.0/168.0/193.0; Note
or condition: t = tyspiac) added)

PRQ-1146 updated (Min./Typ./Max.: 129/151.5/174 - 132.0/156.0/180.0; Note
or condition: t = tyspinc) added)

PRQ-1147 updated (Min./Typ./Max.: 108/125/142 » 112.0/132.5/153.0; Note
or condition: t = tyspiac) added)

PRQ-1148, PRQ-1149 updated (Typ.: 94 > 94.5)

PRQ-1151 updated (Name: Lowest configurable overcurrent detection
threshold > Lowest configurable overcurrent detection threshold at TJ
=-40°C; Min./Typ./Max.: 15/27.5/40 > 19.0/29.5/40.0; Note or condition:

t 2 tgs(piac) added)

PRQ-1319 updated (Min./Typ./Max.: -/3.307/- - 2.918/3.259/3.600)
PRQ-1500 updated (Min./Typ./Max.: -/-1.347/- > 1.141/1.112/1.091)

Figure "1s0p PCB cross section" updated
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Figure "2s2p PCB cross section" updated

Figure "Diagnosis block diagram" updated

PRQ-891 updated (Min./Max.: 0.44/0.55 - 0.46/0.54)

PRQ-892 updated (Min./Max.: 0.48/0.69 > 0.54/0.64)

PRQ-872, PRQ-873 updated (Note or condition: Vs= 14 V; T, = 85°C added)
PRQ-599 updated (Min./Max.: 7.2/52.6 - 6.5/55.6)

PRQ-627 updated (Min./Typ./Max.: 3.33/3.64/3.94 > 3.40/3.68/3.97)
PRQ-1537, PRQ-1512, PRQ-1544, PRQ-1517 added

Table "Transition descriptions" updated
Rev. 1.00 2023-12-07 Datasheet available
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