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1 = @R

1 = iR

1.1 = iR

&1 = kR

Parameter Symbol Values
Minimum operating voltage Vs(op) 4.1V
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) Ivs(sLEeP)_85 0.9 pA
Operating current in idle mode (channel ON) leND(DLE) 60 YA
Maximum operating current Ienp(i2t_p) 7.4 mA
Typical ON-state resistance (7,=25°C) Ros(on)_25 3.6mQ
Maximum ON-state resistance (T,=150°C) Rps(on)_150 6.6 mQ
Nominal load current (7= 85°C) I (nom)_ss 157A
Highest configurable overcurrent detection threshold ILHocT) _-40 117A
(T;=-40°C, loct =50 pA)

Typical current sense ratio at /. = linom)_ss kiuis 22700

1.2 EZEMH

BEERMIFRIT:

v BB~ m (75 RoHS 11E)

v REERFZFHTHABINEE (InverseON)
O o 17 AR = 4= it omil

o TEFTAMIREAESR T BT R A

o FEEREIHIAN KRR Bl BB IR IRIF

v OEEX Rt AL RRIPIZE

o OERERFRIPRS

v HEREBIESIRAXT IR B AL IR RIF
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3.1 5|53 B
GND [T ]1 O 4 [ ] OouT
IN[T]2 : 1131 T ] ouT
DEN|:|:3§ §12:|:|OUT
IS 114 : 111 T I NC
12t [ 1]5 : ;10T _Jout
oL 6 : i 9T Jout
OCT [I]7 :i..V3..f 8[(I1out
= 3 SIMECE
3.2 5| BIRE X FIThEE
Pin Symbol Function
EP VS Supply voltage
(exposed Battery voltage
pad)
1 GND Ground
Ground connection for the internal logic
2 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
3 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
4 IS SENSE current output
Analog/digital signal for
diagnosis If not used: left open
5 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
6 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

Datasheet

Rev. 1.11
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3 5| HECE

Pin Symbol Function

7 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

11 NC Not connected, internally not bonded

8-10, ouT Output

12-14 Protected high-side power output channel?

1) BEBFFEH S I ITE PCB EIERTE—iE, WERFMERLSISTERNEERT . PCB ELLMN
R RREE AR R AR

Datasheet
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4.1 HITRATE B
xR2 S BRAEEE
T,=-40°C Bl +150°C; FREBEMEMIERE 2.2 EMENBENRRBG CRIEZEINE)
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Supply pins
Power supply voltage |Vs 0.3 - 28 Vv 1) PRQ-128
Load dump voltage | Var(p) - - 35 Vv 1) PRQ-130
Suppressed load dump
acc. to 1SO16750-2
(2012)
Ri=2Q
Supply voltage for VaaT(sC) 0 - 24 Vv 1) PRQ-132
short circuit Setup acc. to
protection AEC-Q100-012
Reverse polarity VBAT(REV) -18 - - Vv 1) PRQ-134
voltage t<5min
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 | /py -1 - 2 mA 1)2) PRQ-141
Current through DI pin - | Iprey) -1 - 10 mA 12) PRQ-142
reverse battery t<5min
condition

Analog & control pins (analog input = Al)
Al =12t, OCT

-~

A 2 - 1 mA 1)2) PRQ-359

Current through Al pin - | /arev) -10 - 1 mA 12) PRQ-362
reverse battery t<5min
condition

(REAKTR......)

Current through Al pin

Datasheet 9 Rev. 1.11
2025-04-30
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rR2 (%) ExXmATEE
T,=-40°C B +150°C; PR REEMEMILRE 2.2 SMENBEMNBERBRG (FRIFZHEIE)

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 - 55 Vv 12) PRQ-828

Current through DO pin | /pg -1 - 2 mA 12) PRQ-360

Current through DO pin | /po(rey) -1 - 10 mA 1)2) PRQ-361

- reverse battery t<5min

condition

IS pin

Voltage at IS pin Vis -1.5 - Vs Vv 1) PRQ-144

hs<ls(orF)

Current through IS pin | /g -25 - lis(sam), |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) HBM3

ESD robustness OUT | Vesp_ppm2 -4 - 4 kv 1) PRQ-150

vs. GND and VS HBM3

connected (HBM)

ESD robustness all Vesp_com1 -500 |- 500 Vv 1) PRQ-151

pins (CDM) CDM?

ESD robustness corner | Vesp cpm2 -750 - 750 \Y 1) PRQ-152

pins (CDM) - (pins 1, 7, CDM?

8, 14)

1) RETEFMR, RIGTHEE.
2) BAAIER vDI/VDONAIETFESEINER: 5.5V,
3) AMKIER! (HBM) fFES AEC-Q100-002 iR,

4) FEIRE (CDM) f§5 AEC-Q100-011Rev-D #tE; BBEFREIEHRARRIMREFHE (TO

Datasheet 10 Rev. 1.11
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b

1. BRI 1 B SE SR B A B R R MR IF.  1CBT B TE2B TR AT (B R F L IEGIGES 58
1EH9 T 5E 1,

2. ERBIRIPIIGESTEIILE IC TEEIEF MBS TR E . HIEIE TN L T IEE TIEEE,
RIFLIEET BN T IELEE EHIRRIEMTIR 1T HY

=3 I RATEE - THEE

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

Load current Ii] - - I ocT) | A 1) PRQ-157
MAX
Maximum energy Eas - - 150 mJ 1) PRQ-154
d.|55|lpat|c:n - 1= 2 (vowm)_ss
single pulse T0=150°C
Vs=28V
Maximum energy Ear - - 44 mJ ) PRQ-155
dISlSIpatIOI’] - repetitive I.= I (nowm) 85
pulse Ty0)=85°C
Vs=13.5V
1M cycles
1) REFEFNR, HIRITEE.
Datasheet 11 Rev. 1.11
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4.2 TheESEE
x4 THAESEE

Vs=5V El 20V, T,=-40°C &l +150°C
FRAESHEIREE, TN NBEENE: V=135V, T,=25C
HAVE AR M 1 HE R I TR BRIES B IHEE): R =2.10

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

Supply voltage range | Vsnog) 5 135 20 v 1) PRQ-158

for normal operation

Lower extended supply | Vsexr.Low) 275 |- 5 Vv 1)2)3)4) PRQ-159

voltage range for (Parameter deviations

operation (normal) possible)

Upper extended supply | Vs(exr,up) 20 - 28 Vv 4 PRQ-160

voltagg range for (Parameter deviations

operation possible)

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

1) RETEFEMR, BIGHETE.
2 NB v BERR, BEEE a NBRABE. RV BEAS, ESE vsor) FIRKBE.

3) 2vs<275VES, A L=0AR 2t{RIFRILE (FRE3E GND BEERE) -
4) BHFEIPTHEEMAE Y.

4.3 A
x5 Eraliiz]

LR FERIERYE JEDEC JESDSL AELE L. WNHEZER, 1EIHIR www.jedec.org

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Thermal wJTOP - 11 1.8 K/W 1 PRQ-162
characterization 2)

parameter junction to

top

Thermal Rihsc - 1.2 2.1 K/W 1) PRQ-163
resistance 2)

junction to case Simulated at exposed

pad
Thermalresistance | Ryua - 301 |- K/W 1) PRQ-164
junction to ambient 2)

1) REIEFMR, BIGIHEE,

2)  IRYEFRAE JEDEC JESD51-2,-5,-7 7E FR4 2s2p iR BAANTRE M, Foda (BF +338) 7£76.2x114.3 x L5 mm IRF E#HITHE, ALE2
NMAR (2x70pmCu,2x35umCu) » EEANERT, RENHRIEE THNRBILIEYISE—TNERBEEM, HERE T -
105°C, Poissipation = 1 W 5 T THY,

Datasheet 12 Rev. 1.11
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4.4 PCB i E
70 um modeled (traces, cooling area)
€
€
(o]
i
v
=] 4 1s0p PCB il
A A 70 um modeled (traces)
<
E 35 pm, 90% metalization*
= . 35 pm, 90% metalization*
<
A A 70 pm, 5% metalization™
0,25mm<A<0,5mm *: percentual Cu metalization on each layer
=] 5 2s2p PCB &iE
1 [
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
& 6 AR PCB IR B
| (R m—
—am QO] =——
e | (R ——
— |
| (—
— B
e | ETE—
&= 7 F3F 2s2p PCB i EH PCB LRIBFAFL
Datasheet 13 Rev. 1.11
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4.5 PR

infineon

Ziun- BTG7003A-1EPW

Time [s]

|
=== JEDEC 252p
100 1= m=== JEDEC 150p - 600 mm?
JEDEC 1s0p - 300 mm?
== JEDEC 150p - footprint L
/(
) / /
H
=3
E
NS
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

=18 ERAIFREA

110

Rthia- BTG7003A-1EPW

100 \

=== |EDEC 150p

BERN

. AN

g \
E w 70
R \
) \\
50 ~
40
30
0 100 200 300 400 500

Cooling area [mm?]

600

=19 EREIPAFH
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5 ZiE5 |

ZESTERINFSIM: —NMzfhabg, Z—NMEHEIZEL. I, TER MRS, BT EEER
12t RIFEALTARET RRE. B—NMFRELSIHATER=RERE

5.1 HiEmASIE (N)

NS B IN BUEm T EE, MARKRS 3.3VMCUF 5VMCU #B. SIEEANESSS8ENI LRIERR,
D BEEBUEERIFMANSET, X DENSIHEMASEBEFR, ZSHFHHEZER, WABRNBSEXNINE
10 P, J@EDENS|RIFISNS I WIERENASIH vy S FRNBRINITH. WRARERZSIM,
M AZRE A 10kQEB PR IS ELiE1Z EIGND 5 | B SR SR 5 | B,

BERASFERIFEES IN SR cPIo QBB Y ASIERE, BNFRFERARSERART,
EHU)\%J'Hr%g1%¢%§ﬁ|])\’{klu\ﬂ’]ﬂ§}§*§ﬂ’ /\g:

o INSIBIREDEDERMAREZ LEHZTF

+  DEN 5|B{RIEFHERFE

VS 2
DEN :
‘ZS Vs(cLamp)
IN
x ——
IIN
/NESD N
Vbi(cLamp)
N
Vo v Z
cocc cosocpocend,
v GND
/Gmnl
10 IN 5| B ER &

“YRET " S ET RSHZERERSER Vo M Views EXo XM NMEZBIBXZRINE 11 FiR. WIR SH
FrRSFRRVEBE v 8RS THRR MR BT RSB B,
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Vo A
Vbi(TH), MAX
Vbi(tH)
i ViN(HYS), VDEN(HYS)
Vbi(TH),MIN
t
A
Intgrnafl cha.nnel 0 X 1 X 0
activation signal >
t
11 WA\ REBEMNRE

5.2 2Hrs | (DEN)

PHRfERE (DEN) SIRMEHIIZETEREER, AIRTFEUMERIP. RIFBEASH DEN SIFIZMA, 2 DENFIHIE
A" SRF Y, PERER (BRE 1011 ETHEZSFE) UAEINAL A DENRET A TINFIZ2
i (BEHE2THREZIFR) . HEMUNRER N, PERER, IS5IMEUNEES. SiFrRiPred:
FA DEN “EREFBOAEITEMN (BHE32) .

VS

DEN
5 '—b
—_—

IpEN Vs(cLamp)

Vbi(cLamp) ZS ESD ZE Z&

VoI

12 DEN 5| Bl EB &

HBHLTFT=WENE DEN SIIEMI NS BF8, PHERAN (MNERERNERAFIZETEINRY 12t 5
HIZUTENRRCE) o H DEN SIHIBEM N REB T HEBEMAETHERFMAN, SHFEERNTREN,
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L IN SN R, {RIPPIFE5@ET7E DEN SIBI_EREMM— Nk (EFHSE, AR TEE) REM (B
T 8.3 ZEME32 THRESZIERE) o

5.3 12t 3EFES I (12t)

12t RS M) (12t) FFERSFe] B 12t (RIPRIZE B —Fh, IRIEERETE 12t SIHIFIGNDS | B 2 i8] 89 BB PRAE K%
%,

VS 5
12t decoder
12t pin short L
12t protection curve 1 L
12t protection curve 2
12t protection curve 3
12t protection curve 4
12t protection curve 5 >
12t protection curve 6 B
12t pin open >
Veer ZS VsicLamp)
12t
P [ 1
Iai
| v o /N ESD N
3
' \4
]
v GN DT
lenp 1
o

13 12t IR R K
N 12t 5| BFNIEM 2 Z 1B]BYBR AR TF Rue sworr> TWZSHFIRFND 12t 5| BIFEER, EXMIBERT, 1Rt RIFER
12t fRIPHRLE 1o IEAN, ZEFIAFIZ L #2 BY, 1S SIS & fisiaesnorn BYRTIER R,

A0SR 12t 5| R Z BBV FEHUS T Roworen, ZRTFSALME] 12t SIIFF R, EXMIBERT, AIMERE 12t
RIPEALL 1, FHESEFRINF 2L #2 B, 1215 ERINE S hsioropen) BIFLIEE o
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5.4 SREESIH (ocT)
SEREE (0CT) 2IMEFELIE OCT 2|BIF] GND 2|l [EEiE— B PE SRS IS i TR (A,

VS
%4
OCT decoder
lis(ocT_SHORT) —p»
I.ixocT) —»
lsoct_open) ZS‘
Vier Vs(cLamp)
ocT
X [
4_
Ini
L L
i o
e | vew /N /N
|:n: Vaicamp) ESD
N
v
.......................................................................................... y
v

14 OCT AR

Y9NSR OCT 5| MAD e Z BV B AR T/ oct snorr>  WIZRIHIRAN OCT SIFIREER, EXMIE AT, TRBEETANIKE
NESAERETRHE ILHocmyo B, HEFIRFIZHTit #4 B, ISioct_sHorT) R RSTE IS 5 Ik & Ko
4058 OCT 5|FIF0] GND 5IBIZBIRY BB AT focr_open, TUIBSHAZME] OCT 51BN FF B,

EXMERT, SREAEETREIRENES JEEDREE Lwocm. AIM, ZHEFIRFIZRTHINE #4 BF, 1S 5IH]
S A& hsiocr_open) BRI EB o
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545 |
5.5 EWEN5IH (IDL)
TR ESIH (pL) 2R, SREXEEEX TEASHES, HtEX T T,
VS
X
| — 5 IDL
N D — N
Vs(cramp) IDLE or Io
SLEEP ESD?E
Vbo(cLamp)
Y
\4
) Voo
e e e v
l’GND
15 RS | B EE i
5.6 BSFEZES I
re6 S - 285
Vs=5V & 20V, T,=-40°C %l +150°C
PRIESHIE, TNIYNHEE: V=135V, T,=25C
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 13 2 v See Figure 10, Figure PRQ-168
threshold 11 and Figure 12
Dlgltal input VDI(CLAMPl) - 7 - Vv 1) PRQ-169
clamping voltage =1 mA
See Figure 10 and Figure
12
Dlgltal input VDl(CLAMPZ) 6.5 7.5 8.5 \Y ID| =2mA PRQ'170
clamping voltage See Figure 10 and Figure
12
Digital input hysteresis | Viy(ys) 030 |045 |- Vv 1) PRQ-172
atIN pin See Figure 10 and Figure
11
(RBETR......)
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&6 (%) BSYHE-ZEsM

Vs=5V E] 20V, T,=-40°C

El +150°C

BRIESHEIRA, FNIYHEEE: V=135V, T,=25°C

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

Digital input hysteresis | Vpen(hys) 020 |035 |- Vv 1) PRQ-1244
at DEN pin See Figure 10, Figure

11 and Figure 12
Digitalinput current at | /) 1 10 25 MA V=2V PRQ-173
IN pin ("high") DEN ="high"

See Figure

10
Digitalinput current at | /) -25 -8 -1 WA Voi=1.4V PRQ-930
IN pin ("high") DEN ="low"

See Figure

10
Digitalinput current at | /() 1 10 25 MA Voi=0.8V PRQ-174
IN pin ("low") DEN = "high"

See Figure

10
Digitalinput current at | Ipgyn) 1 10 25 MA V=2V PRQ-931
DEN pin ("high") See Figure 12
Digitalinput current at | /pgy() 1 10 25 WA Voi=0.8V PRQ-932
DEN pin ("low") See Figure 12
Digital output (DO) pin: IDL
Digital output clamping VpocLampy) - 7 - Vv 1) PRQ-880
voltage Ioo=1 MA

Sleep oridle mode

(where IDL is high

ohmic)

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

mode (then IDL is

low ohmic)
Analog input (Al) pin: 12t, OCT
Analog input clamping | VaycLampy) - 6.5 - v 1) PRQ-881
voltage la=-1mA

See Figure 13 and Figure

14
Maximum analoginput |/ vax 100 300 500 MA - PRQ-371
current

(RBELTH......)

Datasheet 20 Rev. 1.11

2025-04-30



o _.
BTG7003A-1EPW Infineon
Datasheet
5 BES[
xR6 (88) BSM-ZIESIM
Vs=5V E 20V, T,=-40°C Fl| +150°C

BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C

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

OCT pln reference VOCT 0.46 0.50 0.54 Vv lOCT_MlN < IOCT < IOCT_MAX PRQ'891

voltage

12t pln reference V|2t 0.54 0.59 0.64 Vv R|2t_M|N < R|2t < R|2t_MAX PRQ'892

voltage

1) BREITEFNR, BHIRITEE.

Datasheet 21 Rev. 1.11
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6 IR
6 =2

ZasFE V18, BTREBEEURIIRmHRKNEE, Vs BEEXBERNBEEE, NRBEINNBEETFR
[EFE (Vs<Vswy) » NPEIETHETRBERKBEBCERIZH, LEBHAE, HHBBE () BImEIERE
(VS>VS(OP)) ET_]', Wgﬁt%1§%§1ﬂo

6.1 BEER

Y Vs> Vson B, BFEBLUTRERR:
v RERIER

o RtIER

v HIZETIETINAY 12t

v IDERRE, WHRECE

v FRER

v ISETIREC, HMHECE

v BMRFEFX (CLs) &R

o BAMRAEFFX (CLS) IZHTER
v IEECEER

IRERN Z BV IRIRIBE LA T EEHE |
« INS|M ERZIEER T

« INSIIERY PWMES

+ DEN 5|l ERVIZIEER T

v AEMRIPBIF

o HEBERILBYF

' Vs EEE EE,:'Z

+38
¢ él:l /m

o M 2t RIPERERTES

clswd_cls ——
CLS [—— cls_ina ——
cls_clswd
Unsupplied
i2t_cls cls_i2t T
pwrup pwrdw
‘ l slp_i2t  — l
; A 4 |
dl [€— i2t_idle — 12t ' €— ina_i2t — | ti —— ina_slp — S|
e — idle_i2t — — i2tina —>| nactive eep
A S
T idle_ina $ + T iwd_ina T
- ias iwd_slp slp_iwd
awd_idle idle_awd i2twd_i2t i2t_i2twd e l |
2 | v I A4
CLS with Active with 12t with ~ [&———— iwd_i2twd —————  [|nactive with
diagnosis diagnosis [—awd_i2twd =  diaghosis |——————— i2twd.iwd ——— »|  diagnosis
A A + A
M1 awd_iwd
i2twd_clswd
clswd_i2twd
clswd_iwd
=] B N =]
E 16 BRIERIRESHE

TR T RN E AR, SFERIRF AR E,
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Name Start state End state Transition condition| Duration time
pwrdw Sleep Unsupplied Ws < Ws(uv) n.a.
pwrup Unsupplied Sleep Ws> Ws(uv) n.a.
iwd_slp Inactive Sleep DEN="low" AND tr(iwd_slp)
with Siot A< (St 1~
diagnosis Siat_HysT)
ina_slp Inactive Sleep Sizt A< (Siat - tr(iwd_slp)
Sizt_HysT)
slp_i2t Sleep 12t IN ="high" ton
Cls_i2t CLS 12t (|N = "high" OR Vps< tT(CLS_IZt)
Vps(oLorr) AND DEN =
lllOWII
idle_I2t Idle 12t IL> I gpLE) tr(IDLE_12t)
i2twd_i2t 12t with diagnosis 12t DEN ="low" tr(F1ou)
ina_i2t Inactive 12t IN ="high" ton
i2t_cls 12t CLS IN ="pwm" AND Vps tr2t_cLs)
> Vps(oLoFF)
clswd_cls CLS with diagnosis | CLS DEN ="low" tr(F10u)
i2t_idle 12t Idle I.< (I gove) - tr(2t_IDLE)
I 4oLe_nysT)) AND
Sizt A< (Siat_1-
Siat_HysT)
awd_idle Active with diagnosis |lIdle DEN ="low" tr(awD_IDLE)
idle_awd Idle Active with diagnosis |DEN ="high" tr(F10u)
i2t_i2twd 12t 12t with diagnosis DEN ="high" tsis(oN1s)
awd_i2twd Active with diagnosis |12t with diagnosis IL> I gpLE) tsis(oN1s)
clswd_i2twd CLS with diagnosis |2t with diagnosis IN ="high" OR Vbs< | tr(cLs_12t)
Vbs(oLOFF)
iwd_i2twd Inactive 12t 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" tr(2t_cLs)
AND Vps> Vps(oLoFF)
slp_iwd Sleep Inactive with DEN ="high" tsis(ON234)
diagnosis
awd_iwd Active with diagnosis |Inactive with IN ="low" torr
diagnosis
i2twd_iwd 12t with diagnosis Inactive with IN="low" torr
diagnosis
(FERETA.....
Datasheet 23 Rev. 1.11
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R7 (88) FHmR
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" tore
cls_ina CLS Inactive IN="low" torr
idle_ina Idle Inactive IN="low" torr
iwd_ina Inactive Inactive DEN ="low" tr(F10u)
with AND Sp3¢_a> (Siat1-
diagnosis Siat_vsT)
6.1.1 XKL
ELRE T, SSHEAKRME (CFEBEEMNEIVSSIH) , EAHBBERFRERE,
6.1.2 LB

WHEEE () PIEUSSHE LRY, A LBRES, BEBEERE LA, ERETR/NTIEEE Vs, EIR
o+ (S S B,

6.1.3 RERIET

WREMFHANSIM (N, DEN) MBI EBT A 2t RS EEFIERS Sou HE 12t REIRIE Sow et B,
SRR FREIRIET, MR T RRISTEY, Bt OFF, BRIRERN (BIEM heswn) o MR THE
B, FREEEEE RPN, NRANDRERPEMREN, WRERSENKEES (B0E8
8.3.1E THRIHE) o

6.1.4 12t IR

—BRASIMB A SET”, Ma#N 2t BHHE 2URE S, HIEME 2URIPTIEE (FREfZ)
EIENETEE, 2t RS EABEET LIS 0.1 S, BTHREE foww o IS (1E GND 2RI
£, EANVS 3B RASEARETR) B SEMFEEF TS, BT DEN SIS E N RET,
L3S R AT A

6.1.5 HIZUTRYEBUEIETC

DB DEN 3IMBRIN EBE”, MRASIMBINMRET", RERLTIESCERBMISEHIER, BEE
%, BFITE RCRSHE 2CRSEICRT IR 12t RS, A

2tRASH EAEAMRBETT LE S 9.1 P E, BARERISMERBERECE om0 BEIEE. 1IN, IR
FiLE2RAN, HEREIL, FREsBEET ISSIHLE (F2EE2NEN) .

6.1.6 wiZHTRY 12t IR

—B IN 3|H#F DEN 3B EET”, BERSHENEISMN 2t ER. 5 2t ERAM, BHTE 2R Sus
FHTE 2t RIPTHAE (RIPBRA) ARA ST AN @,
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UK B AEPRRT LSS 0.0 SFRINEL, AHER oo 5 (7E GND 3IBIRLIIE, B30 Vs 3194
MEREERHER) . TR, TEMNIERFENE. Lo, INFSHEEMY, HAREMI, ks
HETE IS5 £ (BIRE 42) -

6.1.7 T RIRT

TRIRNE I VEIIFERT, HPEFERMRBLDE lowwe, BT IEEREF ON. H3HHEUTT=N
BRI F AR, Bol#EANTHRET:

¢« INSIENNEEFE

o AEEREBERT oy - fowe sy

+ DEN 3|HIEfI A KEF”

o RtFRIPIREITE S < (e -Seemsn

v TREAER

HEHREUTTARIVERHF G2 —, BRBTHRRN:

¢« INSIEM N REFE

v AHEBEREBESF e

+ DENSIHIEfIAN"EHBF"

ETAERRT, IRFEP. tFRP. SERFPNIRFEZERIIsEREER.

6.1.8 HIZ MR BUEIRT

L DEN SIIEMI "SR H I <lowy B, MTREXNHFENENZEEI. MEDIZENRR BN = RAEE0EE
BB TE XN trawd iawyo  TEULFFHRITFEF, HF I <o BRNFA iy, B R2tTELTFIEFERS. HiE
FBIREN S

™ lowo 200 (TE GND SIHIRMNE, FA Vs 5I ERBREEATER) . TR, TERMNIEFRIFLTESER
o LbSh, IRFI2Er 2R, FHEREMIE, FmtieEHIME IS5 ( RE42)

6.1.9 CLS =3

ZREAEGAUAEFAX (CLs) BN, AFABRMAHTE, B#FHNCLSER, BINEHASIH LA
funics) BTN ITFELLEZ DCunicrs) N S = EE (BEZIFAEESNE7.23F) o CLSER THZRHERIRFER
=8 lenpi2t_p) ?EI/:Eo

6.1.10  THIZHTHY cLS X

—B cLsEHKH pwm == (wa(CLs)*u DCVINCLS) NEFHAS|I#IFHE DEN SIIEMN A SBE”, MaH#NETZ
BTIETUAY CLS, 2/FITE 2tIRESe: (L=0A) o IR, BN IEFRIFEECE. LI, IRFIZEHEBAMN. 1]
AL, 1SS EEESHIEE (BE42) %§1¢Eﬁﬁlﬁrﬁ?$J\EE§§yIGND(IthD) BT

6.1.11 ERCGEIRT

EHGERNZE Rt ZX I RREERA T AR D EERE 2B ERERN. —B INSIHEMGMEERFE A
DEN SIFIAREEF”, B[BHMIFNIEEER. S[HFRBRFIER, B2 RUKSIHEIRZET 2t R
HILEEE, BEXH], HFEBRBSE laovw o IBE-

6.1.12 HFERE

—Eﬁi%%#ﬁ?}i‘:ﬁlztﬁ?)ﬁ%#, G RN N ERE, ARRHXA. EBERXT, HIN=S
2 H DEN = “JEBIBY, lseaon B, 1S I ERIREINFIZHT, 2 IN={KEBF”H DEN =58 F 8, IS 5|
i L1 EiRFiZir GEBEENE10E) o
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6.2 Vs X[E

K+ Vswy) )9 Vsuv_ibLe) Ejﬁﬂk’]’\&*ﬂ;%”o

WMRBEHEITIE (12t RN, 2t FIZUMRN. CLS IR, CLS FIZUME. FEBCERNIIAEBCT IZHIIER. BUE
HMER) FEHBBERTFIERE VW, REEZERSXARmEBEE, 2t 1TREE1{,

HHBBEET Vsuowe B, TRER THERIEXMHEME, SEEL@EERXHA,

A
Vs

Vs(op) \ \

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

"1 ; .
- NG

oper:]tci)zz T 12t Unsupplied 12t Z ’ IDLE Unsupplied 12t o
17 Vs RESFE
6.3 RS
rRs BRI - IR

T,=-40°C & +150°C
BRIESFHIRAE, [N NHEBIME: T,=25C
BRIV RE M G BB S M TR (RIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

VS pin
Power supply Vsuy) 2.0 24 2.75 v Vsdecreasing PRQ-186
undervoltage IN ="high"

shutdown (normal) From Vps< 0.5V to

Vos= Vs
Power supply Vs(uv_ioLe) 2.3 2.6 2.9 v Vsdecreasing PRQ-1434
undervoltage Idle mode
shutdown inidle IN = "high"
From Vps< 0.5V to
Vos= Vs
(RBLT;......)
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6 MR
=S () BSIEM-BIR

T,=-40°C &l +150°C

PRIESHEBER, TUYHHREE: T,=25C

HRVAPR M S BE R F I i TR (FBRIESBWER) @ R=2.10

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

Power supply Vs(op) 2.2 31 4.1 v Vsincreasing PRQ-188
minimum IN = "high"

operating voltage From Vos= Vsto

V/bs<0.5V
Power supply Vshvs) - 075 |- Vv 1) PRQ-190
undervoltage . Vs(op) - Vsuv)
shutdown hysteresis
1) BREEIEFMNE, RIGIHEE.
6.3.1 B - BiR
&Ko B IR
Vs=5V &l 20V, T,=-40°C El| +150°C
PRIES B, BUIYRHMEME: Vs=13.5V, T,=25°C
BARRGFE M A BERE R EH TR (RIESBWEA) © R=2.1Q
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Transition times
Transition time for fast | trr1ou) - 15 25 Hs 1) PRQ-1377
transition
Transition time cls tricLs_i2t) - 40 80 us 1) PRQ-1376
mode to I2t mode
Transition time idle tripLE_12t) 9 155 |24 us 1) PRQ-1378
mode to I2t mode
Transition time active tT(AWD_lDLE) 210 280 350 Us 1) PRQ'1379
with diagnosis mode
to idle mode
Transition time 12t tr(i2t_cLs) 30 70 140 Ms 1) PRQ-1380
mode to cls mode
Transition time | triiwd_slp) 150 210 300 Us 1) PRQ-1410
inactive with diagnosis
mode to sleep mode
(RBETR......)
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&9 (2) BIRE

Vs=5V | 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Current consumption
Supply current s(sLeep) 85 |- 0.01 |09 WA 1) PRQ-193
consumption in sleep Vs=20V
mode with loads at TJ
<85°C Vour=Viat=Vocr=0V
IN =DEN = “low”
T,=<85°C
Su pply current IVS(SLEEP)_ISO - 1 27 MA Vs=20V PRQ-194
consumption in sleep Vour=Vipt=Vocr=0V
mode with loads at TJ IN = DEN = “low”
=150°C
T,= 150°C
Operating currentin | IgnpgnAcT p) - 1.5 2.3 mA Vs=20V PRQ-197
inactive with diagnosis IN = “low”
mode DEN = “high”
Operating currentin 12t | Ionp(at_p) - 5 7.4 mA Vs=20V PRQ-195
with diagnosis mode IN =DEN = “high”
(channel ON)
Operating currentin | Ignp(pLE) - 50 60 MA Vs=20V PRQ-355
idle mode (channel IN = "high"
ON) DEN ="low"
IL< 1 (pLE)
Idle currents
Load current IL(|DLE_HYST) - 0.055 - A 1) PRQ-1461
hysteresis foridle See Chapter 6.1.7
mode entry
Load current ILgpLE) 2 3 4 A See Chapter 6.1.7 PRQ-357
threshold for idle
mode exit
1) BREIEFNE, BigHEE.
Datasheet 28 Rev. 1.11
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7 DIERG

7 ThEEK

SO X AN EEKEBRIR 5 TR NiE@E MOSFET,

7.1 W S@EElE

SEBHEEPE Rosion FERRATER T 18 7R Rosion) BT 1k,
TEEANT, SEERNE . vl ERYE2"XINF1E T, = 150 °CEENFAYER K Roson.

(infineon

Rps(on) Variationover T,

Referencevalue:

Fan
2.00 "2" = Rpsjon) max @ 150 U
180 —
1.60 —
/
H 1.40 —
t —
8 //
£ 1m0 —
£ I~
] —
T
g 1.00
é "
o 080
060
0.40
0.20 T ypical
0.00
40 30 20 10 30 40 50 0 70 80 00 110 120 130 140 150
Junction Temperature (°C)
[£2]
18 Roson) THERE

REBETHBRIFRE 8.41 %,

7.2 IXzh o #

7.2.1 IR = BE M £ &

SRR A RET, PILAE [EE 19 RFRBVEIRESBIAALIRIESR, tHRPE Fon M Eore 5 A BBETTLARBTIE] ton

0 torr BRIEELS

Datasheet
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7 NEEK

IN

A

y \
DITH) \H Vbi(HYs)

Vour

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

70% of Vs 3 70% of Vs
/ (dV/dt)ow (dv/dt)ore
30% of Vs :

- 30% of Vs

ton(DELAY) toFF

10% of Vs ot

Powmos
A

- — >t

B 19 IX=hBE M £ £

7.2.2 IR zh R M A

HAEOFXRKARME A, BE Vour BMERBNMLT, FEJBRGZEIRTIER. 77 LS 4ERE EmR
IR, REATBEHMNE. HASEREAMEBRE, 15 Vos= Voscwro B 20 BR T ZIMAESE,
EFBEIEEXTNE 6.1 BEN, HIULLMEEER.

FRE AL (Vsscaves Vsciamrn Voscianr) TR Vs BBIRSEIN,

Vs High-side channel

Vsis(cLamp) ZS * o
ZX‘ SZ VbsicLamp)
e IS ZS —Zi—{ ﬁ

SZ Vsicuamp) ouT Vourt

4
L
| i
GND L R,

R
SENSE

. Rao B
«
«

v

BE 20 HiH SO
ERME A EFHBREGIIZS, RE27ERMTIER. A2HELARWNT:

Vs — VpscLamp) ( R, - Iy ) ] L
E=V : - Inf1 - T L)
DS(CLAMP) RL Vs — VpscLamp) . Ry

RAREE, BMATERRBIRARR, RITHRARIRITHIRG. SRR INEs (BEOHPAE) MEx (EERR
8) BRAAIFE.
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7 NEEK

7.2.3 BEAETFX

LERAAMAEIX (CLS) WINUIEA M A ERS, TR EIARFIERET N tonass ton cspeans (dV/dt)on cs,
WNE 21 Fiiso B TERINS B SRR funers) B &1 = EE /9 DCVIN(CLS) B9 PWM {5 S RFHN s o

_1
fuiniets)
>
IN
‘ 1 1 1
Vi C
DICTH) ! i VDI(HYs)
C ,
| >
t
Vour . ton_cLs (

L

90% of Vs
70% of Vs A/
/ (dVv/dt)on_cts
30% of Vs / :
7

toN_CLS(DELAY)
10% of Vs

( >

tas t
nacr
I )()

nes_act=1 .

t
21 BEAHAXNE

FIARNT, ShSTERRETRERRE T asow, FEBHREMUUBEHER.
BERRNREN SR HREFTRS, &K tas [HEG, @DIURE CLS BIHH CLS HiZER. &S
AR E D AN ENE lnoen (Y F locr =50 pA) BEERA, SRFRIFTIELTFTHERS (BRE29) -

ZEBRHITE 2URE S (1L=0A) »
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t
Vour a )
Vbs(oLoFF) ﬁjﬁ
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/_/
t
Ia N
)
( >
t
Nact
3
Nets act=1 ¢
t
Iyrocn) 2 “q
Iioc) B
¢ >
t
Operation «
mode] | CLS (2t .
‘ t
B 22 B R TBE

Vs < Vosororn B, S BETHM CLSHETVELHRE] ON R, M CLSHET (IN="pwm”) F#H 2t 1= (IN
="high”) Z#i, HIARELHIEZERRE. I TXOERMNEERAE, KRESH CLS EX ZAIHITE
TCTNE, MMREFRMELERNFHAE, WATUM CLS BREZRFEEIRER. MNRERNELRAME
FESE (TimEEBR) , Mg inE SR ENEER. thoh, ATLOEE ER i TN EN
= RHERIEER M

7.3 BRI

7.3.1 REBERTA

MR Vour> Vs, MEBFE Loy RAHRIGHSREE (BRE23) o SMEGRIRNREABR,
MNBTBELT OFF RS, BRARZEIRE, TESHRFE, AESEREAS, NEEERTHRRE,
MIETIAFRER Rosowy BEIH R PEITHRIELRS Roson RIIE 5IEITH Y,

7E InverseON & RAIE], RE |- < |-, BEFRIFIE ON 3K OFF K& RE |1 < |- lunv|, MMATUATER MR
MEHETHHEE (BE24) .
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Vs
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Gate driver I
[
T 1
Vour> Vs
. . INV -I
Device logic Comp. ouT ¢
I
GD
=] 23 R BB
/ IN CASE 1 : Switch is ON \ / IN CASE 2 : Switch is \
A
ON T OFF
>t >t
I I
A
NORMAL NORMAL NORMAL NORMAL |
>t e
INVERSE INVERSE
ADMOS state “DMOS state
ON OFF
>t >
Ny 2N /
/ 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
LR >t
INVERSE INVERSE
ADMOS state ADMOS state
OFF ON ON OFF
NG SN > v
24 InverseON - I A [z [F] EB 7R B U@ E 45 1%
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[ AR 7iERE], RIPAEEEIE R RIPALD R RIFYHI R E B,

7.4 BSFEIIERR

+&10 BSFHETIRE

Vs=5V E| 20V, T,=-40°C & +150°C

PRAESHEIA, TUIYNMAEME: V=135V, T,=25C

AR AFEED R TIE (FRIEZEWHA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Voltages

Drain to source Vbs(cLamp) a0 |33 36.5 42 \Y I.=5mA PRQ-203

clamping voltage at TJ T,=-40°C

=-40°C See Figure 20

Drain to source Vosicamp) 25 | 35 38 44 Vv 1) PRQ-204

clamping voltage at TJ IL=5mA

225°C T,225°C
See Figure 20

Timings

Switch-ON delay toN(DELAY) 10 50 90 Us Vs=13.5V PRQ-205
Vour = 10% Vs
See Figure 19

Switch-ON delay in CLS | ton_cispetay) | 150 500 850 Us Vs=13.5V PRQ-591
Vour = 10% Vs
See Figure 21

Switch-OFF delay tOFF(DELAY) 10 75 140 Hs Vs=13.5V PRQ-206
Vour = 90% Vs
See Figure 19

Switch-ON time ton 40 100 160 Hs Vs=13.5V PRQ-207
Vour = 90% Vs
See Figure 19

Switch-ON time in CLS | ton s 350 1075 |1800 |us Vs=13.5V PRQ-592
Vour = 90% Vs
See Figure 21

Switch-OFF time torr 50 120 190 Hs Vs=13.5V PRQ-208
Vour = 10% Vs
See Figure 19

Switch-ON/OFF Atsw -90 -20 50 us Vs=13.5V PRQ-209

matching (tON - tOFF)

(RBELTH......)
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£10 (8) BSIFETHESR
Vs=5V E 20V, T,=-40°C E|| +150°C

BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Input frequency for funcLs) 22 30 38 kHz 2 PRQ-588
capacitive load DCyin(cLs) = 50%

switching mode

Duty cycle for DCyincLs) 30% |50% |70% |- 2 PRQ-589
ca;‘)aatuve load funcLs) = 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 Vs=13.5V PRQ-590
CLS Vour=30% Vs to 70% Vs

See Figure 21
Switch-OFF slew rate | (dV/dt)or -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

T 0 = 85°C

See Figure 21
Maximum number NeLs ACT - - 50 kcycles |2 PRQ-873
of CLS mode Vs=14V
activations Tyo) = 85°C

See Figure 21
Thermal shut T)_CLS(DYN) - 27 - K 2 PRQ-1503

down temperature
in CLS (dynamic)

Output characteristics

ON-state resistance at | Rps(on) 25 - 3.6 - mQ 2 PRQ-214
TJ=25°C T,=25°C

(REETI......)
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|10 (%) BSFFHETHERLE

Vs=5V | 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
ON-state resistance at | Rps(on)_150 - - 6.6 mQ T,=150°C PRQ-215
TJ=150°C
ON-state resistance in | Rpson) crank |~ - 7.5 mQ T,=150°C PRQ-216
cranking Ve=3.1V
ON-state resistance in | Rps(on) IpLE - 7.5 - mQ T7,=150°C PRQ-888
idlemode atTJ =
150°C
ON-state resistance |Rps(n) 25 - 3.7 - mQ 2 PRQ-217
in inverse current at T,=25°C
TJ=25%C Vs=13.5V
IL=-4A
DEN =“low”
See Figure 24
ON-state resistance |Rps(ny) 150 - - 75 mQ T,=150°C PRQ-218
in inverse current at Vs=13.5V
TJ=150°C =4 A
DEN =“low”
See Figure 24
ON-state resistance |Rps(rev) 25 - 7.5 - mQ 2 PRQ-332
in reverse polarity at T,=25°C
TJ=25%C Vs=-13.5V
L=-4A
See Figure 34
ON-state resistance |Rpsrev) 150 - - 101 |mQ 2 PRQ-334
in reverse polarity at T,=150°C
TJ=150°C Vs=-135V
IL=-4A
Nominal load current |/ wom)_ss - 157 |- A 2 PRQ-219
Ta=85°C
T,=150°C
Output leakage current |/ off) gs - 0.1 0.9 HA 2 PRQ-220
at TJ=<85°C Vour=0V
Vin="low"
T,=85°C
(REETA......)
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Vs=5V E 20V, T,=-40°C E|| +150°C

BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Output leakage current |/ (oer) 150 - - 27 WA Vour=0V PRQ-221
atTJ=150°C V= "low"
T,=150°C
Inverse current I anv) - -15.7 |- A 2 PRQ-222
capability Vs <Vour
IN="high"
See Figure 24
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV [L.=-190 mA PRQ-224
voltage T,=150°C
Switching energy
Switch-ON energy Eon - 1.5 - mJ 2 PRQ-225
Vs=20V
See Figure 19
Switch-OFF energy Eorr - 165 |- mJ 2 PRQ-226
Vs=20V

See Figure 19

1) f'En=150c R,
2) REZTEFMIR, RIKITIEE.
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8 AFRIP

ZRAAEETE. IR, kREEl (REFAR) MIENRF. HBGLTEREERN, SRMIRERPRER.
HEFL TR, SREPNETONHERER, BETHRNE (FEHEHRAYE tioe ) > FIB
RIPTNREISAE,

ERAERMRAEAERRFAET, SRASAFRIPCEER, SERIPEFRBRFE TR,

3 GND M1 vs 51Rilfe %8y, EBPRIFRIFEIER.

8.1 SRR
ZESHER T EERNgSY (TJ(ABS)) MzhS (TJ(DYN)) RERIFEE,

LR T RENSTRNEE (Tiesy H Tiow) Z—RXAIFOEB U LEEIR, BERFTXARS, B
ERATEBIAUE FHHNAEMN, 0K 11 FAR, EITHME 25 FME 26 Fire Tire =il mER
PREERE,

IN T
'
t
DEN T
'
t
I
IL(ocT)
Inom) _:[_ _____________ \ ___________________
-
»
t
T A
T)(aBs)
f g
t
; A
5 hs = IL/kius fstEauLn)
>
t
Internal®&
latch 0 1 .
»
t
25 TERFEP (8x1)
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»
t
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t
T A
Tiass)
S
T
TH(REF)
A -
»
t
hs hs = IL/kius fisteavin
.
»
t
Internal
latch 0 -
»
t
26 SERERP (@E)
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8.2 i 7 R E R

ERE S TRSIEHITEREY, BB TRRIP lioen BITIRIPS
Foh, BITTESIHEY OCT 5|RIF0 GND 5Bz [Bli&EiZERE, B LA REBIE I MERIRBY AT BCE & 774G =
& I o) AER &SRR B E T R N EE ILoct)o

WREE (REE Vos BR) AHRINTARIBRE, WFEREAE (t2tisons) -

Iocry i [Al = [(Tocr[uA]l = 7.5[1A]) - kocr + Iwocr). - 4l Al] - 2)
[1 — (Ty[°C] + 40[°C]) - kry_rr0cT) - 1073]

SFFBEREIAGE REFE (< taspne) -

Iiocr sw)lA] = oct[MA] = 7. 5[MA]) - kot swlA/RA] + Iocr swylA] (3)

AT BARERETE OCT 5| HEM Z BV S & HEFE Rocr (B, FIUERIUATHIE:

Vocr
IOCT = R (4)
oCT
It a
Iymoery T B
Iyoet) T
| | | | >
P4
% % 4 % loct
{O,o ’ (%@ g, %
X 7 % %
27 B locr ﬂﬁ]qﬁﬁﬁrﬂﬁ

NSRS EA2E] OCT IR locr BFFERELFEEE, MBI T NERS AIECE DAL NIFE /oo

EREERURFIHE DMOS FlmAYEEE Voso
NFEFS R EFRER oo <30 pA (BEME) , W loen TE Vos SEEIRFZER. (BRE28) o
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N Iuxocty with loct= 50pA
P A R Ixocr) with focr= 40pA
Tl e IuxocT) With loct = 25pA
. 08
o
c 07
)
c
kel
® 0.5
o
2
=
¢
Vbs(LocT) Vbs(HocT) Vbs
& 28 H Vos AIAR I RREZEL

AT AFERFEEE TEESNAERERR, SRAREERNEAERAE, HEE 7, FIEMMmE(E
(BRE29) o

RN ERREA S T,

A Iocywith Jocr= 50uA
......... Iocn with locr= 45pA
B 104+— e IL(OCT)With loct= 30uA
E 0.9 e
=
s |
®
g 0.6 st
é ................................................................................
T
B 29 W T, AT REEZK

FRIREEEEE vs AT LUER B A E 18V LA L, BlaNfEfaEsis B aoh&eT. HSFBHAIE Vs = Vsys) BY,
LR MEBREGLE /ocr ss)o
NRIFEFIREERTER locr < 30 HA (BREVE) , W lioeny 1£ EVs EASRRE (BIE 30)
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A ]
I(ocmy with foct = 50pA
------------ IiocT)y with foct = 40pA
Lo | I(octy with loct = 25pA
0.8 e —:
| IocT_Js)
0.7 .
[
]
E 0.5 ke R RN R EEEEEEEEEE NN EEEEEEEEEEEEE SN EEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
@
>
5
<)
Vs(is) Vs
30 W Vs BERETER

H izl Y, BEXH. BEARES 8.3 EFHIARE EBIFRISEREUS,

8.3 S RIPNBEEIZ R

R AR RIPTEINSESE (DRIGIR) ML :

o BEXFAHRENERS (REBIEEU1”)
« MNRBENIREFIZEE FBUERE, WEIN="5" NER TREER Ispun (BRE10.1.15F), H
IN = “{REB"BY, BB lispevorr) fEHE #1 AME M (BE 1012 ETHRESZIFR)

WRFAE FRIFHHIERFHER 11 PR EFEE &4, BERIUEXFAR, & DEN 5IHIEK IN 511

FE i,

Ibsh, BHEEERDES, IRIFESESHERH T IV ENEE EMEE,

11 FRip<EFBUE 4

Fault condition Switch OFF event “Reactivation” condition
Overtemperature T2 Tymaes)or (Ty- Tyrer) = Typvny | Tu< Tymss)and (T;- Tyrer) < Tyovn)
Overcurrent L= IocT) (including hysteresis)

8.3.1 B RIFBAR S EREMTFE USRI

FEBFHT, 3 IN BEUN'SBEPN, @B . NRSHFRIFEAL, BBEREXE. ERFXARS,
BHI@EE i, MimaamimEii:

fEA IN S BIEERRANGIENEE N RBE T FENEKT tenvin (“BIESMERETE) , MNRHEESR
PN ERBE &G, BESHEN (BFK1) . REPHESEMER NEREBAEMUN EE
T, MEEREXARE, HEEN o KEL. —BRNSIHBREBLAMEET”, toeww MESER
Bl

2 IN 5| REB 7B, @3 DEN SIRFEMAKR (AR, SARTER) , AILsRE"NERITEERE
fiI, MEHBHFRF toeLAv(cRIo KEHNNEI DEN 5| BIBY B BYHFLEEY [B) K F toen(cr) PUARNER IR 28 & 11l
B|HRIPAMA BB REDIFEMRIRNE 31, E 32 ME 33T
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Latch=0

DEN pulse > toenr)
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1 ]
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IN is high
No
Yes ¢
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il
Yes
Latch=1

Reactivation condition
fulfilled (T,and/or AT/
and/or overload)

No
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Wait until
DEN pulse > toenir)

A

L

»
L
L

Set DEN

4

A

Wait until IN is low
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A

Toriavir)

No
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8.4 HibfRP
8.4.1 REFERF

ERAEEZRERL (BHARABHM) 5, BT ReverseON $Fit, HHBKLIIHEII ON (BB Rospev) >
XFRE T R R RIS, ZEENE N EREIF I ESSTTMEAERIR, BTRHAN R EER
AR BIFFERE A AR, BTG N ERESIZ RSN EERIRE] (Z& 2 PFIHAEST
RAFEEURE 11 EFHNAER). B34 2RT7T—TMHEWA, BEEHE ReverseON B, ERE
WRsEHERIE], BB GND SIHP (-lowo) ZEUE ReverseON FTATERY, FLb, 1&EIR GND 5|MIF12814 GND 5|

fi Z 18] A T TE EE PR BB 120
High-side channel . JQJ

Vi N J}
Reverse ON '—4234{ t

Microcontroller

gl

34 B RIERP (MARHG)

8.4.2 o ERF

HEIRBENT Vsexmue T Vearwo ZIEIEY, HH&AEENELEITHEMRNSIHBNES,

BRT RSO RRARWE 722 &, REHUNG, XBEBRKELBEHITEERP, HUvs5S
GND5 B ZBIBERE (Vsciawr) o

8.5 B LEEREX

8.5.1 RN A EERAT

REGHNERZABAEN, ERNHEERNARTEMBGNREYE. NRRNXRMEAE, HBR
ENHIEZMAN, BROUPNEERELRIE,

PROFET™ Wire Guard 284 EJ A3 E5K 10 pH 8 lunom s FIZRR BB RKo

SNRN ARG HERN/ SRS EET BREN, WAMNBRIEI ZRE (L% 11 ERMARNIRE D) FE
1, AEFEIEEXSENHHBREKRZ.
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8.5.2 EitEX
IBBAHEOES, BWTEEEBFHNSIMA MCU ZIEEE— 1 EE, MRRBEXN (0% 11 SR .

2R HIRHFIIN GBS (BT BAZEE) , HasHEMELXE], B— 1 FLEHHSE, &5

BB ETUARIE,
8.6 BSIFESHFRIP
Fz12 S RGRIP

Vs=5V &] 20V, T,=-40°C El| +150°C
BRIESEIRA, FNIYHEEE: V=135V, T,=25C
HARPE M A HER I REEHITIR (RIESHEIRAE) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
AERE
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 T o) - 80 - K 3 PRQ-248
temperature See Figure 26
(dynamic)
Voltages
Power supply clamping| Vs(ciamp) -40 33 36.5 42 v lvs=10 MmA PRQ-251
voltage at TJ =-40°C T,=-40°C
See Figure 20
Power supply clamping| Vs(cLavp)_25 35 38 44 Vv 2 PRQ-252
voltage at TJ =25°C lvs=10 mA
T,=25°C
See Figure 20
Low level of Vbs(LocT) 135 [150 165 |V 3 PRQ-1248
overcurrent threshold
depending on drain
source voltage
High level of Vbs(HocT) 18 20 22 Vv 3 PRQ-1249
overcurrent threshold
depending on drain
source voltage

(REAKTR......)
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£12 () BSRFESRGHRP
Vs=5V E 20V, T,=-40°C Fl| +150°C

BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Power supply voltage |Vss) 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 | tpgiay(Lr) 40 70 100 ms 1) PRQ-254
after fault condition See Figure 31

Minimum DEN pulse | tpen(r) 50 100 150 Hs 3 PRQ-255
duration for latch reset See Figure 32

) hENE.
2) 1XE Ty=150°C —FU”\Uﬁto
3) REIEFMR, BIRITEE.

13 SRR - ThERBHER

Vs=5V E| 20V, T,=-40°C E +150°C

PRIESHIE, TNUIYNHEEE: V=135V, T,=25C

BIRVAPBR M S BE R E I i TR (BRIESAWEA) © R=2.10Q

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Highest configurable |/ ocr)_40 117.0 |137.5 |158.0 |A 1) PRQ-260
overcurrent T,=-40°C
detection threshold

di/dt=0.4 A/us
at TJ=-40°C / u

IOCT: 50 |JA

t2 tys(piac)
Highest configurable |/ ocT) 25 111.0 [130.0 |149.0 |A 1)2) PRQ-261
overcurrent detection T,=25°C

threshold at TJ =25°C dl/dt=0.4 A/us

loct=50 l.lA

t 2 tis(piaG)

(REETR......)
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Vs=5V & 20V, T,=-40°C &l +150°C
FRIESZHIREA, TNYNEEME: V=135V, T,=25°C

infineon

AR AFEED R T FRIEZEWRHA) @ R=210
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Highest configurable |/ ocT) 150 101.0 |1155 [130.0 |A 12) PRQ-262
overcurrent T,=150°C
detection threshold
At TJ = 150°C d//dt=0.4 A/us
loct=50 l.lA
t 2 tis(piaG)
Highest I HocT _sw) 101.0 |- - A 12) PRQ-1524
configurable locr= 50 pA
overcurrent <t
detection threshold SIS(DIAG)
during switch-ON
Overcurrent detection |/ oct vps) - 830 |- A 12 PRQ-266
at high VDS locr = 50 pA
Vbs > Vps(HocT)
See Figure 28
Overcurrent detection - |/ ocT_Js) - 83.0 |- A 1)2) PRQ-267
jump start condition Vs> Vs us)
/oc'r =50 |JA
See Figure 30
Lowest configurable |/ oct) -40 17.0 24.0 31.0 A 1) PRQ-597
ovechnent T,=-40°C
detection treshold di/dt=0.1 Alpss
/oc'r: 7.5 |JA
t2 tyspiac
Lowest configurable |/, ocT)_150 140 |200 (260 |A 12) PRQ-1509
overcurrent T,=150°C
detection threshold
2t TJ = 150°C d//dt=0.1A/us
/oc'r: 7.5 |JA
t 2 tys(piac)
Lowest configurable |/ oct_sw) 110 |- - A 12) PRQ-1538
overcurrent locr=T7.5 pA
detection threshold <t
during switch-ON SIS(DIAG)
Overcurrent threshold | koct 2353 |2.671 |2.988 |- 2 PRQ-1315
ratioat TJ =-40°C T,=-40°C
Overcurrent threshold | kocr sw 2,118 |- - - 2 PRQ-1513
ratio during switch-ON
(RBLTH......)
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Vs=5V E 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

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

0.933

2)

PRQ-1496

Temperature
coefficient for typical
overcurrent threshold
calculation

KTy 1L(ocT),TYP

0.842

2)

PRQ-1585

Temperature
coefficient for
minimum overcurrent
threshold calculation

K13 1L(0CT),MIN

0.720

2)

PRQ-1591

1) {XEhRENE,

2)  REZFEFWE, BIRITHEE.
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9 REGRIF
9 ARG R
9.1 12t fREF

SRR 12t RIPZIFEIEA R PCB EL T AN RSRIF

12t (RIFINEETE 12t BTN IZUATNEERY 2t B T FRUERES, M RURSIHE (L=0A) FIEEERRX. H12
WrThREAVIEEUEE TN, CLS IRNA T IZRrThAERY CLS iR FRIFEIETE,

12t fRIPEFE RIBAOFER /L. FIE 12t RIPERALL AR E)E 2K 110 A0 12t (RIPEHERBIZ A IDC BY [0 TTEHI12E IR
%’C\ Sl2t0

—B 12t R3S S IHEIER R 100%, @BEFSFA (BIE 35) .

t > toeLAY(LR)
o]

I — t

Izt %)
Sizt x4 t

ti2t_x_TRIG ti2t_x_RESET
100 %
Szt A
Size Siat_HvsT
t
7 A R
RSN T 12t Inactive Sleep 12t W Sleep

t

35 12t (RIPET R

UINEREHRT 2t FRIPEEMXARN, BEERDE, HE tRSE#H—TIHE, EFL=0A,
12t fRIP B LR BVAE L BB BURF I2BR 126 KT S e a, FHEBLUBEE U T AR ITEIEEAEER:

oo for IL < IL(IthX)

t = I - I .S (5)
12t_x_TRIG - In ( L : L(IZtEx) I2t_A) for constant I, > Iy
It — Iy
SERR Rt IRSBIIRME Soca AT LUBIS SEPRESSER 4 ITTHEEH:
Ii o
Spta= 75— (6)
L(12t_x)

2t IS BB EBUR F IR FLIRMSLRR 12t RS Suco WRMBETFIERE Su BE 26 IKSIRHRE
SIS 2t REHE

Socwst (BITDERFHN 12t #230) B, 12t HESTENVBERESE Soo BEMARTHBRIREE So BE 12t
REME Socwst WEME 2t KSITE , WMSERR RUIREE Soa RE 12t REITES

TIRIRSME S, BETAINEL, ATFMUUTERFZEBIEE: slp_i2t. slp_iwd. idle_i2t. idle_ina. awd_i2twd
Mawd_iwd (BIE 16) ., EFAEEHMFBREZGT, RURSITEIIMERRD Soa BEFF IR,
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9 RGLRY
AR KPR 12t IKZS Siea YIS 120 RS Spe, FRIOEL, MHAMEFIER 3 PREBMR (EHAT 2t RIFEhL&AVER
ABYE]) BV 2t RS Sp iHESH:

(f\

I%(IZt_I)
Spt1= = (7)
I 12t x)

T RtRIPEEEE, EFNERERN, RURSHEEXIRTFIBIRE St BE RURESERE Siat_Hvst (BRE
35) o LEFERBYIE] toe s reser AT ATEAE (RI&1L=0A) :

It
tot x RESET =Tt - In ( L) 2 (8)
(Itqze n =  Iraae mysm)

MFIHEREM PCB A MBHFEIAITH, TRERIPAIEEEE to. we ZHIMRA (BILE 36) o EHIt,
LEBRIVRANE A SR ETHEEFRILITRIRE, ESEESNK S,

TR EANMARER 12t (RIPEILL Loy (BRE36) o 12tRIFBRILE 1o AT OB E BN BYEF B Ro
FiktR, ZEBRMIUERTERFRY 12t SIFEMS I ZE, SR% 14 FAERS. WREFBEAFTIRIER,
BWRFER 12t (RIPHALZE 1o

A

t
—— 12t protection curve 1

— 12t 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
g2t _e) ‘
36 12t (RIFEIZREEE

2R XEBELIBIR TR TIEEHIT L BER s B IFLHIMELTHEIZR 140

12t 4wAZ FE PRI ERYE 2 BY 18] tomcroy B BSFPIBREHT 12t fRIF BRI B RYRT 8],
ERREERRERRE, RtITBERIGLEHEBRRMAD. EREEBFHET, 2tHEREMUHER.
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9.1.1 12t RPN RER
EERERNULFIZHRIBCEERERT, RtERFHTERER,
EM RUBERELANTHRN, DRETHRATFNE (BRE6178) o Z1=0AR, MItiE
B RS R ARSI A AT OB U F AR

e
t2e IDLE) = Tre - In ( e 3 (9)
(e —  Tugeenvsm)

HBHEMTHERT RN 2tRI. 2t FIZETRIL (DR IZEMRIN) FMIAEBCERIE, RURSIHENY]
YRIE RTINS 12t (RIFME lio) BIRIIREER (BIE 37) o

INI

A

.

IoLe) \
t
A
Szt ¢
TU26IDLE) |
Y
Szt Siat_HysT
A
t
BAEp T 12t 23 12t Idle | Inactive Bleep R
t
37 TRENXE

9.1.2 12t fRIPAR AR IS BEBI 7 B (SR BR
TR A 12t (RIPHHIV R E G4 ER S LU T IR :
o BEXFAHRFNERS (REBIEEU1”)
v SRR 2t RIPERE
o RBEIZIATECERS, MARMEIREIZETHIEA] IN KRS, 72 1S 51 _ EIRERERY /s B
(BXEZFAEESNE44)
HIAE #1 & IN = “E B - 1218 Iisravn BB, REFIBEE X
ik #1 & IN = “{REBF” - 3R M2 ispacorn BB, REAATFALE 12t (RIFP, BEBEXHA
HbIE #2 - #5 & IN = “{REBF” - I\ FRIIRE] 44 Pt (it
HREPITEEI A LUITE 12t RS THERERIEELEE IN 5|BISK DEN 5IIE L, Efifg, BERIUERITH, Hitsu#H
17 R_URE IR,
fEA IN SR BT RERNS BN E A RBEF IFEEERT e (“BITESSSMIEIR7ETE) , BER
WENL, MREUFSREMERFNBEIARMAEUAGEE, BEBFRSXARS, HEERSE trvw
=2WE (L, —BWMASIMBXEMNRKBT, T2 toELAv(LR) MEEBMBE (BRE38) .
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T ()() tDELAY(LRL
IN 44 ~ >
)] 't
I ’
(C >
)
t
100 T (€
% —D)L /
(C >
)] ”
InternaIT ()()
latch 0 ()c)l 0 1 N
( t
DEN T " .
IIS(FAUL&I? [— lsrauny  t
s I Is= 1L/ ks f )] N Is= I/ ks |f
S ( \l R
38 12t (RIPER BT IN (I E EBIFEN FE

M DEN 3IB: HIASIHNEEE 6, @J @ DEN IMEmbky (LHa, ARTEE)

A LA

“SREH|"NZBIFERENL, MEEHFF tDELAY(LR). KEINZE] DEN 5|RIEYRK PIFLEET B AT T toen(LR), LR
AEBIESREM (BRE39) .

{
IN )
¢ »>
t
I r
C »
)] g
A t
100 {C
% 8 /
- >
(¢ »
)3 t'
CC
Internal T Yy
0 1 0 1
latch S >
t > foEN(LR) t
{C
DEN )
CC >
) =
hs(FauLT) i p hsaun  t
,'ST Is= I/ kius (S SUZOFF) 'miFF) Is= 1./ ks f_
(C >
) < >
toEN(sD_AH) = T t

B 39

Za{HRIPAR A BT RV BEBIF SRBRUNE 40 Fimo

Datasheet
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53

Rev. 1.11
2025-04-30



BTG7003A-1EPW

infineon

Datasheet
9 REGRY
Latch=0 | Switch channel ON
\ P
-
Y
12t Protection
DEN pulse > tpeyg Triggered No
Wait until
DEN pulse > tpenue
4 Y
-
>
+ 4
Wait until INis low
| Set DEMto high I then start counting for
A ToELAYILR)
Y
|-
Ll
Y
\ .
INis low
Yes
Reset with DEN
Continue latching for
DELAYILR)
torwvin elapsed
=] e -
& 40 12t GRIPA4 R BY S REBI R IE E
Datasheet 54 Rev. 1.11
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9 RGP

9.2 RIFBESIYE
K14 EBSE 12t R

Vs=5V E 20V, T,=-40°C E +150°C

BRIESHEIRA, FNIYHEEIE: V=135V, T,=25C

infineon

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

12t resistor threshold | Ry short - - 6 kQ 1) PRQ-890
for short detection
Selection resistor for | R 3 931 9.76 10.20 |kQ - PRQ-573
I2t protection curve 1
Selection resistor for | R » 14.06 |1470 |1530 [kQ - PRQ-574
I2t protection curve 2
Selection resistor for | R 3 20.74 2150 [22.46 |kQ - PRQ-575
I2t protection curve 3
Selection resistor for | Rt 4 30.91 [32.40 |33.66 |kQ - PRQ-576
[2t protection curve 4
Selection resistor for | Rt 5 4439 |46.40 |48.09 |kQ - PRQ-577
I2t protection curve 5
Selection resistor for | Rt ¢ 65.38 |68.10 |70.82 |kQ - PRQ-578
[2t protection curve 6
12t resistor threshold | Rzt open 130 - - kQ 1) PRQ-889
for open detection
Synchronization time | tsync(ri2t) 12.8 19.2 25.6 ps 1) PRQ-944
of selection resistor
for 12t protection
curve setting
Time constant of all 12t | T 106 |151 |196 |s 1) PRQ-557
protection curves
IDC of 12t protection I (2t 1) 157 |174 [191 |A 12) PRQ-565
curvel
IDC of 12t protection Igat 2) 141 |157 [172 |A 12) PRQ-566
curve 2
IDC of 12t protection Igat_3) 127 |141 [155 |A 12) PRQ-568
curve 3
IDC of 12t protection I (12t_a) 114 |127 [140 |A 1)2) PRQ-569
curve 4
IDC of 12t protection |/ (5 5 103 |114 |126 |A 1)2) PRQ-570
curvebs
IDC of 12t protection |/ (5 g) 9.2 103  [11.3 |A 1)2) PRQ-571
curve 6

(BEETFA......)
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K14 (&) BSIHE R2tFRP

Vs=5V &] 20V, T,=-40°C El| +150°C
BRIESZAHIRAE, SN HEEE: V=135V, T,=25°C

afineon

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

IDC of 12t Hysteresis I (12t_tvsT) 0.16 0.2 024 |A 1)2) PRQ-876

Curve

Initial current for 12t | /e 35 4.0 45 A 1)2) PRQ-902

protection

Transition times

Transition time 12tto | trat L) 1.2 155 |19 s 1) PRQ-935

idle /,.<10 mA

1) REZEFEMWR, RIGITHER.

2) RtERMABFHEEREEE 200 7
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10 1210

HFZUrB8, S[HT IS5 LRESNERES (s) . NRERIZE (DEN SIEMINRETE”) ,
IS 5 ZAEER.

WRFERERMRIFIZETTIEE, WHEETE IS 5| BIFEREM 2 (811K M BB R Rsenseo

Rsense EBFREM ST 820 Q (HUWRE LSRR LB RIZEFRF, NEEEXIEST 4000Q) RIBHIEMCNE
ERHRBITHERFER

BB R Rsense = 1.2 kQo

BT 1S 510 vs (B Z [ES R FENERERE, MREMSF BEAENERESE, AR IS 5IMEZRIH
itk B9 B At o

HFIEEIE 41,
VS
Output
channel
i {TH
Overtemperature o iDAC :jg
protection fispas }—
T N :IS[FAULT] N :IUS |'-,—|
IS(OLOFF) > ILDIS
B IS pin hsuzy - - BJ ouT
protection g C?ongtiré:il | | lisqizt_status) : @l "
(T = fistoen >
DEN N hskiLois) >
T N Ns(ver)
ocT H
IS
41 ZHEE
15 A2 TIERAIE] IS 5| IBVIKSIR (B,
+&15 SENSE 55, MAFKMHAITHEE
Application condition Input | DEN Vout Diagnostic input
level |level
Normal operation and short "low" ["high" |~GND #1:Z
circuit to GND lis(pevorr), hisatorr) if latch # 0
#2: Iis(121)
#3: [is(sTATUS 12t)
#4. IisiocT)
#5: is(veR)
Overtemperature z #1: Iis(pEvorF)
(REETR......)
Datasheet 57 Rev. 1.11
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&R 15 (42) SENSE{SS, MAFMHEITHEE

Application condition Input | DEN Vout Diagnostic input
level |level

#2: Iis(at)

#3: Iis(sTATUS I12t)

#4: Iis(ocT)

#5: Iis(ver)

Short circuit to Vs Vs #1: I|s(o|_o|:|:)

lis(oevorr), hisgztorr) if latch # 0
#2: Iis(at)

#3: Iis(sTATUS I12t)

#4: Iis(ocT)

#5: lis(ver)

Open load <Vs- VDS(OLOFF) ) #1:7Z

1)
> Vs - Vps(oLorr) #1: lis(oLoFF)

(in both cases lispevorn)

lswztorr if latch # 0)

#2: Iis(at)

#3: Iis(sTATUS 12t)

#4: Iis(ocT)

#5: Iis(ver)

Inverse current ~ VINV: VOUT> VS #1: IIS(OLOFF)

ls(oevorr), hisgztorr) if latch # 0
#2: lis(at)

#3: Iis(sTATUS 12t)

#4. IisiocT)

#5: Iis(ver)

Normal operation "high" ~Vs #1: ls=1 / kus
#2: hs(ia1)

#3: Iis(sTATUS I12t)

#4. IisiocT)
#5: Is= I/ KiLpis
Overload <Vs #1: lis(FauLT)

Short circuit to GND ~GND #1: lis(FauLT)

Overtemperature z #1: his(rauLT)

Short circuit to Vs Vs #1: hs<I [/ kus
(REETR......)
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10 ¥
+®15 (4%) SENSE{SS, MAFKMHEIThEE
Application condition Input | DEN Vout Diagnostic input
level |level
#2: Iis(at)
#3: Iis(sTATUS 12t)
#4. IisiocT)
#5: is=IL/ kiLois
Open load ~Vs? #1: Iis= hs(en)
#2: Iis(at)

Inverse current

#3: Iis(sTATUS 12t)

#4. IisiocT)

#5: s = lisen)

~Vinv=Vour>Vs

#1: s = lisen)

#2: Iis(at)

#3: Iis(sTATUS 12t)

#4: Iis(ocT)
#5: Iis= his(en)

CLS mOde "me" "high" < VS - VDS(OLOFF) #1:7
#2: lis(21)
#3: lis(sTATUS 12t)
#4: lisioc)
#5:7

All conditions n.a. "low" n.a. Z

1) B9 BRI ERFE,

2) i BB R AT N ono

30

10.1 I P 12

ERABMXARET, XU TIZEThEE:

Address IN Function

#1 "high" Current sense

#1 "low" Open load in OFF

#2 "Xx" 12t setting

#3 "x" 12t status

#4 "x" OCT setting

#5 "high" Digital current sense

#5 "low" Sense verification current

Datasheet 59 Rev. 1.11
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10 LU
TR B F— N2 (U0, RN BBV 2t GE”) , WAFE DEN 3IBIMALAMHEI— Nk (R
B, RELTIR) |, BEEE oo s (IFFSURHIHETERLEY DEN BRRFFEENE") o MIRBRAIET tonso m
(“DEN B2 1A B FIRRF S BT ALRES) ~, MAHITHI BN, HhERERIE 42 i, 135

EE—TIZEMILE, S[HREME— ST ERFIG.

DEN I tDEN(SD_AC) tDEN(SD_AC) tDEN(SD_AC) tDEN(SD_AC) tDEN(SD_AC)

Address #1 |:| Address #2 | I Address #3 | I Address #4 | | Address #5 EI Address #1 |_

t

IN=high
1S Digital current
Current sense >—< 12t setting >—< 12t status OCT setting >—< e sense Current sense

v

IN=low

IS S
S ficati
I Open load in OFF >—< 12t setting >—< 12t status OCT setting enseczf:;;ia on Open load in OFF
>
t
[ SO &)
B 42 IR 32 ¥ ThiaE

YNZRMENNTE DEN 5 |RIBIBK A 79 FE - FE T BYFFELRT (B K TIN5 12 BB AT HY DEN RKAFEEBYI8] toenso_ro), WISEPRR
Pttt A e[ (ZE43) . FEET—1 DENSIESEFES, IMFIZHTME—NZETthit s (BUR
FHNS BN A" SEF T REF") -

DEN t< EDEN(SD_AH) t > toen(sp_To) tDEN(SD_AC) tDEN(SD_AC)
Address #2 Address #2 Address #1 Address #2 Address #3
. t
IN= high
IS
12t setting 12t setting Current sense 12t setting >—< 12t status
t
IN= low
IS
12t setting 12t setting Open load in OFF 12t setting 12t status
t
s A
B 43 IR FF 32 BB e

RNTHNCLSIER, FEEWANSIBI_LEIEN PWMES (fVIN(CLS) # DCVIN(CLS)) , HINSIHEUN"SBEFE N, R
U ARES,

I 732 BT TH BE BYARZS LA R AR N BT BB AT 4N E 44 FRriTso

Datasheet 60 Rev. 1.11
2025-04-30



Car
BTG7003A-1EPW Infineon
Datasheet

10 &
faulq
I
> #1: Current sense — cs_olio #1: Open load in OFF >
> kius or hs(rauLT) 4= olio_cs — lis(oLoFF), Iis(DEVOFF) OF fis(12t0FF) <
4 | |
i2tset_cs cs_i%tset olio_i2tset i2tset_olio
e — ¥ v PE—
#2: 12t setting
hs(121)
|
i2tset_i2tsta
¥
#3: 12t status ) ,
— i2tsta_cs T i2tsta_olio —
- IIS{STAT|US_I2t}
i2tsta_octset
¥
#4: OCT setting i
— octset_cs - hs(ocr) OCtSet_OhO —
l—I I—|
octset_dcs octset_isver
v
L des os #5: Digital current sense [— des_isver » #5: Sense verification current L iwver ofio
- kiois [ isver_dcs —] his(veRr) -
1) Address #1 (current sense) locked in case of fault condition
44 IR FF 32 M=t
TRIBUETHIRNEFMAER, SiFFmEENRLEERE,
+F 16 Hihaid
Name Start state End state Transition condition| Duration time
olio_cs Open load in OFF Current sense IN = "high" 2 tsis(DIAG)
i2tset_cs 12t setting Current sense (DEN ="low" for tsis(ON15)
tpen(sp_To) OR FAULT)
AND IN = "high" 1)
i2tsta_cs 2t 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(sp_to)) AND IN =
HlOWH
(REELTI.....)
Datasheet 61 Rev. 1.11
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+ 16 (%) FHER

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 =
IllOWH

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

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

current (tpen(sp_ac) OR toen(sp

jo))) AND IN ="low"

cs_i2tset Current sense 12t setting DEN ="low" tsis(oN234)
for tDEN(SD_AC)

olio_i2tset Open load in OFF 12t setting DEN = "low" tsis(oN234)
for toeEn(SD_AC)

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

i2tsta_octset 12t status OCT setting DEN ="low" tsis(oN234)
for tDEN(SD_AC)

octset_dcs OCT setting Digital current sense | (DEN ="low" for tsis(oN15)
toen(sp_ac)) AND IN =
"high" 1)

isver_dcs Sense verification Digital current sense |IN="high"? ts1S(DIAG)

current
octset_isver OCT setting Sense verification (DEN ="low" for tsis(ON234)
current toen(sp_ac)) AND IN =

"lOW" 1)

dcs_isver Digital current sense |Sense verification IN="low" tsis(oN234)

current

1) CLSHRZH IN="pwm" #EERDH IN = "HEFE",

10.1.1

5 R A L FIBY BT

HME U TR, 721S 5/ L1RfHt:
o HuBb#1 AN IN=“HEEY

¢ 2B (BREN) REEN, B Vi< Vbs (oLoFr)
o RERIE (NESIEMR) FEHKIUE (BHUE46THRESIFMER) . HHIMKIEHWBER, 7T
IS 5| B AR AR BE FE AR fisienuin.

Datasheet
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FM BT 1s BIRREBUR T AR IR Lo TR /s B 1 S R E X E B BB fssane MIRAMBRB AT
B (LBHEO0A) , NEEERAKMER sev (TRE, 1ZETBAN) o ZFMHMNE 45 Fim. BAARIER
BY ks £, AL BREE ™~ RB91T .

BVTE 1S 5IBIA0 ADC SN I BN Z BIE ASMERPE AR ISR 2s , LUBME SEURMIIRS (BINFER SRR
R/N\EZE 1us) o

Kus REIVIEEREZ R TRE. HEBEMBETZ/RMm, EMENBRXIHA, BTLUER
B IR ERVE:

v EERPURAVESLuRNIERE, TR IRA A RAAE X B REHRRYEER (i)

o ME IS 5IRIXY B ERRFFITE ks (kius @ Iucany)

o EM ica B fucan NEBSTESEREIN, ks FTF kius @ lucay, PRIEE A kus EXo BT kius BIFEENE A ks F5
E, ERUTARITE:

kiis @ Iycarn) L kis @ IycaL) n )
Ak = 100 - MAX = - 1, = - 1
LIS, MAX ( kiis @ Iycan) kiis @ Ircav)
(11)
kiis @ Iican) L kiis @ Iican) )
Ak = 100 - MIN - - 1, — - 1
LIS, MIN ( kiis @ Incarn) kiis @ Iicar)

BIERNTE Tacay = 25°C T 1To BEA ks BIERZLURM I icay L B 1icay v BIEBTSEEINBYERS

A
hs

his(ou)

IIS(EN) 1 /

45 7E ON SR T RIS HTF B8 BRI LE

—BRERIPEMS, BUMEXHA, FEWR DEN BEAIEE, WIS SIMSIRMHBIZER Isrun (BREES.3
ETHRESZIFE) . THRERMET, S/& DEN =SB JUESRHIZHEN, EBIRMEEMR lsramo

46 BT Is= I/kiiss lis(saT) | hsFauL) ZIEﬂ E,‘J;é/%o

A J

I

i
)

v

I (oL
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hs 4
lis(FAULT).max ry
Fault
Iis(FAULT).min
Current
sense
I/ kws
g I
I(HocT)_150 IL(HocT) -40
46 BB MAT 7 - Bk

10.1.2  HAEFFERALTF oFF (it #1 - 1N = {EBE)

SN ES N RBEE BiEFEfhts 18, Z3HNERREEHS OFF KT Vos T EFFEELLTEG1E VosoLorr 1FH
1TEEER. BT EAINEBTTes Yt (B IE 54) B LUGNIH B E T RAHEEFEXT BAMIEER,
WMRBEHANENHPESR M, WERTE OFF RS TREBEIZHTET, IS 5|IHESIRHBIERIPEFEER
Ls(oevorr) 3X, 12t 1%?)1‘35155 BB lisiatormo SNE 47 THREZIFB.

TEOFF IKEF, H DENSIFIENI A" ESEBFEE, Vos BESBIMERE Vosoworm HITELIR. MMRDFEZESR
BREITEBMFTE, M Vos~Vso FIE, Vos> Vbs(oLoFF)e LI ABUER Vos < Vbs(oLoFr) BY, 1S 5|HMHRAER
hsorormo B 47 BIRT hsororrn  hsoevorr) T hsparorr 5 Vos ZIBIIIXR R HHFX=1TEBRAES, Alb, 18K
UKD AaEARSE T XA 2t RIPHMSHFFRIPMARS, Ltt4h, F—HERESMTERRE 2t (RIFEERR
lsizeorr) s 58 — B 2n FIRIPHPR BRI Lisoevorn> 58 =X& OFF BRI isoLorr BT B FF ER

Iis A
lis(DEVOFF)
is(12toFF)
lis(oLoFF)
V/Ds(OLOFF) Vbs
47 s & F OFF RS
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G

NGB TREEAA 1S 5IHQNE A FECRS THERIZET 28], FEFFHFEIE tisowor.o, MIBERBRLL
RE%. E 48 BR T HEARQNEE, AHRKLTHARS.

IN ]
t
DEN
A tis(oLoFF)_ t
Vour ~ Vs
Vbs(oLoFF) X
- «———Load connected
t
A
hs
hs(oLore
hsioy
t

& 48 AME TR T OFF BYFE - A BT FF
10.1.3 12t i E (bt #2-IN=x)

MRFIFIZ RIS E ottt #2, NEEERED 12t RIPEIZIR HABN AR s 0, TE 1S I EIRES

RtIEEHR 2t 5| EVEBEIRE (BIE 49) .

ZARMHTE 1S SIHI_EIR M 12t SRRV A RRANERR Q. EXMIBRT,

I hsqat_swor) 305 | BEIFFE& BB IR fisqat_openyo

I8 12t IRER, IPOESIHERE

lis &

hs(i2t_sHorT) |

hsgat_1) |
hsgat 2) |
hsgat 3) |
hsgat_a) |
hsgat_s) |

hsgat ) |

hsi2t_open) |
| | | |

| »
»

I
Ri2t_sHorT Ri2t_1 Ri2t 2 Rizt 3 Rzt 4

Riat s

I
Ri2t_6 Ri2t_open Riat

B 49 12t iGBiCHT
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10.1.4 2t IR (Gthik #3-IN=x)
SSEBF 126 IR Sos R ELFIRGER

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

IRIEPRIERY 12t (RIFEELE, 7E1SSIR LIRMER (BIE50) o 3 2t GRIFEILZRTET 100% BY, fsstatus ot F

3: IIS(I2t7x7100%)0

s A

hs(i2t_1_100%)

his(12t_2_100%)

lis(12t_3_100%)

lis(12t_a_100%)

hs(12t_5_100%)

lis(12t_6_100%) %

v

Actual 12t status Si2t_a [%] 100
50 12t K& EIZH
10.1.5 OCTIRE (Hulk #4-IN=x)
B RRE
lsocn [A] = 54.5 - loct|A] (13)

RIEIRFE 12 Writhit #4 3RBXEAB)PTIERY OCT IR E, 7EISSIRIMRME. (BERES51) o locr SEER loctvax

M locrun BRE, 23N REMREAIRE DR E,

223 H7E 1S 51D LR OCT 5 ERAI A BRAQMIThEE, TEXMIBER T, SIHIFEEREBIR socr svorn B TE OCT IR E
12 W HAB] 53 BC 5 | BT B& BB fisocT_openyo

YR BF RN E 8 NI%EY CLS PWM 55 (fVIN(CLS) F DCuiners) NE=TEE) HE locr BBIRTE OCT AESCEMA, M
BI1E IS 5| B _E iR ENE = PI EC &3 A M S ME fistocn,

WRBIHTE OCT SIRIRL IR H AT R B FFEE , WIAERZAY hsoct_shorn BX hsiocr_oren) TER B RS MITHKRY IS 51

R &%
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hs A
lis(ocT_SHORT) __| -
Ns(HocT) | —
hs(Loct) |
hs(ocT_oPEN) —| —
| | | | R
\ \ \ \
6(?0 /°<> 6(? 6() loct
%5, Y @1,, \%’o,?/\
%] . h N \ ‘A |y
& 51 ORREILE IS

10.1.6  HMFEMEN (bik #5- IN=FBF)
5 HEBRA LG TH

kupis = I—D_/S (14)

LHHE U THRMES, 721S 5 Li2MH:

o HUHEASFDIN=“HERT”

o PR (BAEN) BB, H Vos<Vosowom

o EHFE (W% 8.3 EFTIR) FEFWBE (BIE 46T HREZIFHE)

Is A BIT A
256

kiois

128 y
/ 41SB
[ ¥
4

o
64 21LSB
é \4
. A
: 1LSB
. I

Bl 52 BFERENITH - #R
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TERR R BRI A 3 T FR AL B T B (8] R T TUBARE

( I;

I, < 64 - LSB, ISB ~ [fcown
I, — 64 - LSB
thSfSET = < 65 . LSB < IL S 128 . LSB, (64 + L 3LSB ) tCON (15)
I, — 128 - LSB
. < .
(129 - IsB < I < 25 - LsB (96 + Praa ) teon

10.1.7 HMIEIEERE (Gthit #5 - IN = {KEBF)

T W RBETRES T BRI R a9T08E, SSMHRME TN AL, FIRRT, 7RSI _ e
FE X BV EE R lisver) s 5085 EHTx,

10.2 SENSE BRI B¢

53 B/RT SENSE £17 tuson FIXKF tasorn HABINENF (BERHZUNER) - AFERFHER
REZE (BNE toy 281 TEEUEHMNES, ELk, BahEY SENSE EI7it e/ tasiiac) B Xo

N
off | on | oFF

»
>

t
DEN

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

tsis(Lo) tsis(OFF) tsis(ON15) tsis(orFF) tsis(ON234) e
N ——

tsis(piaG)

hs

T
o L
T

v

53 SENSE 2 5 /2 AN F
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10.3 B2
w17 EBSIFIEIZH

Vs=5V E 20V, T,=-40°C E +150°C
BRIESHEIRA, FNIYHEEE: V=135V, T,=25C
BRIV RA M G HOEIE T mE TR BRIESEINRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
SENSE fault current ls(FAuLT) 44 5.5 10 mA IN ="high" PRQ-287
Device or 12t protection
triggered
Address #1
Vs=6V
Device protection fault | /isipevorr) 44 6.1 10 mA IN ="low" PRQ-893
current Device protection
triggered
Address #1
Vs =6V
12t protection fault hs(2toFF) 2.56 3.20 3.84 mA 1) PRQ-631
current IN = "low"
12t protection triggered
Address #1
SENSE open load in hs(oLoFF) 0.8 1.15 15 mA IN ="low" PRQ-288
OFF current Address #1
Sense verification hswer) 400 500 600 WA IN ="low" PRQ-1333
current Address #5
SENSE open loadin t|s(o|_o|:|:)_[) - 5 20 Us Vps< VOL(OFF) PRQ-290
OFF delay time from IN falling edge to
(from ON to OFF) Vis= Rsense - 0.9
* lis(oLoFF),MIN
DEN = “high”
Address #1
Open load VDS VDS(OLOFF) 1.3 1.8 2.3 \" IN="low" PRQ-292
detection threshold in Address #1
OFF state
SENSE settling tslS(ONlS) - 5 40 Us I|_ = IL(NOM)_SS PRQ-293
time with nominal DEN from “low”
load current to “high”
stable IN = "high"
Address #1, #5
(RBLTH......)
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Vs=5V E 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
SENSE settling tsis(DIAG) - 400 750 Hs 1) PRQ-276
time with nominal IL=1I(nowm) 85 IN,
load current DEN from “low”
stable after to “high”
startup Address #1, #5
SENSE settling time for | tys(on234) - 5 20 Hs 1) 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 | tysioFF) - 5 20 us 1) PRQ-295
From DEN falling edge to
his = hs(oFF)
SeeFigure 53
IN="high"
Address #1
SENSE settling tais(Le) - 5 20 Hs 1) PRQ-296
time after load From 10% /. (nom)_ss
change to I (nowm)_ss
See Figure 53
IN="high"
Address #1
Load jump durationin | tyswc_addresss) |16 22 28 Us 1) PRQ-1469
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 ) PRQ-1455
conversion time
(RBLTH......)
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Vs=5V E 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. | Typ. | Max.

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

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

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

1) BREIEFNR, BHIRITEE.

=18 SRS

Vs=5V E| 20V, T,=-40°C E +150°C

PRIESHIE, TNUIYNHEEE: V=135V, T,=25C

EIRVAPR M S BE IR B i TR (BRIESAWEA) @ R=2.10Q

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
SENSE lis(saT) 4.4 - 15 mA 1) PRQ-277
saturation Ves=Vs-Vis=2V
current See Figure 46
SENSE leakage current | /isiorf) - 0.01 0.5 HA DEN ="low" PRQ-279
when disabled Vis=0V
SENSE leakage current | /;sen)_gs - 0.2 1 HA 1) PRQ-280
when enabled at TJ =< T,<85°C
85°C DEN = "high"
I[.=0A
See Figure 45
SENSE leakage current | /igen) 150 - 0.2 1 WA T,=150°C PRQ-281
when enabled at TJ = DEN = "high"
150°C IL=0A
See Figure 45
(RBLT;......)
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Vs=5V E 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Saturation voltage |Vgs i - 0.5 1 Vv 1) PRQ-282
in KILIS operation - V=5V
(VS-VIS) IN = DEN = "high"
IL=1.27" Iinowm)_ss
Saturation voltagein | Vgs oL - 0.5 1 Vv 1) PRQ-283
open load at OFF Vs=5V
diagnosis - (VS - VIS) _
hs = lis(oLoFF)_Min
IN="low"
DEN = "high"
Saturation voltage |Vgs r - 0.5 1 Vv 1) PRQ-284
in fault diagnosis - Ve=5V
(VS -VIS) _
hs= his(FAuLT)_Min
IN="low"
DEN = "high"
latch#0
-40°C < T,=150°C
Saturation voltage in | Vgs sp - 0.5 1 Vv 1) PRQ-1453
sequential diagnosis - Vs=5V
(VS - VIS) IN = DEN = "high"
Address #2: R: = 10 kQ
Address #3: IIS(|2t_l_100%)
Address #4: loct= 50 pA
Address #5: .= 1.2
" IL(nom)_ss
Power supply to IS VsisicLamp) -a0 |33 36.5 42 v hs=1mA PRQ-285
pin clamping voltage T,=-40°C
atT)=-40"C See Figure 20
Power supply to IS VsisicLamp) 25 |35 38 44 Vv 2 PRQ-286
pin clamping voltage hs=1mA
atTJ=25°C T,225°C
See Figure 20
1) RESEFNR, BIRITEE.
2)  tETn=150c Rt
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10.3.1 BSFE I - ThERMHSR
£ 19 VA E

Vs=5V &] 20V, T,=-40°C Fl| +150°C

BRIESHEIRA, FNIYHEEE: V=135V, T,=25C
AR RIRA M HE R R AR T BRIESHEWREA) : R=2.10

infineon

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

Open load output current
Open load output ILoL) 4au 25 116 207 mA IN ="high" PRQ-300
currentatllS=4 pA Address #1

hs=lisioL)=4 LA
Current sense ratio
Current sense ratio at- | k. so3 -73% |29100 |+73% |- lL3=100 mA PRQ-308
IL=ILO3 IN = "high"

Address #1
Current sense ratio at- | k. sos -21% |22700 |+21% |- l.os=500 mA PRQ-312
IL=1ILO8 IN = "high"

Address #1
Current senseratio at- | k. s10 -11% | 22700 |+11% |- l10=1A PRQ-314
IL=IL10 IN ="high"

Address #1
Current senseratio at- | Ky s13 -5% 22700 |+5% |- l1iz=5A PRQ-318
IL=1L13 IN = "high"

Address #1
Current senseratio at- |k s15 -4% 22700 |+4% |- lis=10A PRQ-321
IL=IL15 IN ="high"

Address #1
Current senseratio at- | k. s16 -4% 22700 |+4% - lie=15A PRQ-322
IL=1L16 IN = "high"

Address #1
Current senseratio at- |k s17 -4% 22700 |+4% - 1) PRQ-323
IL=IL17 l7=20 A

IN ="high"

Address #1

(RBLTH......)
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Vs=5V | 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

infineon

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

SENSE current derating
SENSE current derating| Akjusivom) -3 0 3 % 1) PRQ-327
with nominal current Iican = L6
calibration _

Iican_H= Tt

Ican)_L=1s

Tacan =

25°C
12t setting
Diagnosis of 12t pin lis(12t_SHORT) 3.40 3.68 3.97 mA Address #2 PRQ-613
short V=6V

Ri2t=Riat_short

See Figure 49
Diagnosis of 12t_1 hs(izt_1) 257 |2.83 [3.09 |mA Address #2 PRQ-614
setting Riot = Riat 1

See Figure 49
Diagnosis of 12t_2 hsqz2t_2) 1.95 2.14 2.33 mA Address #2 PRQ-615
setting Riot = Riat 2

See Figure 49
Diagnosis of 12t_3 hsq2t_3) 143 1.58 1.74 mA Address #2 PRQ-616
setting Riot = Riat 3

See Figure 49
Diagnosis of 12t_4 his(izt_a) 101  |113 [126 |mA Address #2 PRQ-617
setting Riot = Riat_4

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

See Figure 49
Diagnosis of 12t_6 hsq2t_e) 0.39 0.47 0.55 mA Address #2 PRQ-619
setting Riot=Riat_6

See Figure 49
Diagnosis of 12t pin hs(2t_opeN) 0.08 0.15 0.21 mA Address #2 PRQ-620
open Riat = Riat_open

See Figure 49

(RBLTH......)
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Vs=5V | 20V, T,=-40°C E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

infineon

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
12t status
100% Status of 12t_1  |fsat 1 100%) | 308 [355 |4.01 |mA ) PRQ-621
Address #3
See Figure 50
100% Status of 12t_2  |hsat 2 100%)  |251 |2.89 |327 |mA 1 PRQ-622
Address #3
See Figure 50
100% Status of 12t_3  [fisiat 3 100%) 202 233  |2.64 |mA 1 PRQ-623
Address #3
See Figure 50
100% Status of 12t_4  |/isiat 4 100%) | 1.63 |1.88 |2.13 |mA 1 PRQ-624
Address #3
See Figure 50
100% Status of 12t_5  |lsyat 5 1000 |1.31  |1.52  |1L72  |mA ) PRQ-625
Address #3
See Figure 50
100% Status of 12t_6  |lisyat 6 1009 |1.07 |124 |140 |mA ) PRQ-626
Address #3
See Figure 50
OCT setting
Diagnosis of OCT pin | /isiocT_sHorT) |3:40 3.68 3.97 mA Address #4 PRQ-627
short Vs=6V
locr = 83.3 pA
See Figure 51
Diagnosis of HOCT hsnocT) 2.45 2.72 2.99 mA Address #4 PRQ-628
setting loct = 50 pA
See Figure 51
Diagnosis of LOCT hsLocT) 0.33 0.43 0.52 mA Address #4 PRQ-629
setting locr = 7.5 A
See Figure 51
Diagnosis of OCT pin | /isiocT_openN) 0.08 0.15 0.21 mA Address #4 PRQ-630
open loct = 3.8 pA
See Figure 51
(REETA......)
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Vs=5V &] 20V, T,=-40°C El| +150°C
BRIESZAHIRAE, SN HEEE: 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.

Digital current sense ratio
LSB for KILDIS LSB 385 454 523 mA 1) PRQ-1456
conversion
Digital current sense KiLpisi3 -20% 22900 |+20% |- liz=5A PRQ-1329
ratioat-1L=1L13 IN ="high"

Address #5
Digital current sense KiLpisis -17.5% 22900 |+17.5 |- lis=10A PRQ-1330
ratioat-IL=1L15 % IN = "high"

Address #5
Digital current sense KiLpisie -15% 22900 |+15% |- le=15A PRQ-1331
ratioat-IL=1L16 IN ="high"

Address #5
Digital current sense KiLpis17 -15% 22900 |+15% |- 1) PRQ-1332
ratioat-IL=1L17 lL7=20A

IN ="high"

Address #5
1) BREIEFNE, BigIHEE.
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2R WU IEERIEAIATTESFHIEE T, TR IXTEEFRFITIGE. 1 BT B B LR,

11.1 N A B A E

Vear

Logic supply

PROFET™
Wire Guard

Microcontroller

|
i
i i
' |
] I
) ——— 1| 2
PR Q
i |
4 ] |
Chassis Power Logic : I
GND GND GND 1 I
I
v ! 4
1
lQ&tig,E/_ ____: *See , potential applications”
54 PROFET™ Wire Guard - I FAEE]

R XS, BT E TS A T
11.2 SpERTTER 1Y

Reference Value Purpose

Rin 4.7kQ 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

Rixt 10...68 kQ Selection of the 12t protection curve.
Protection of the device during overvoltage and reverse polarity

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

Protection of the device during overvoltage and reverse polarity

Rip 4.7 kQ Protection of the microcontroller during overvoltage and reverse polarity
RipLpu 47 kQ Pull-up resistor for idle mode diagnosis at microcontroller
Datasheet 77 Rev. 1.11

2025-04-30



BTG7003A-1EPW

afineon

Datasheet

11 NAER

Reference Value Purpose

Rep 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

Cvs1 100 nF Filtering of voltage spikes on the battery line

Cvs2 - Filtering / buffer capacitor located at Vear connector

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

D7y 33V Z-Diode Suppressor diode. Protection during overvoltage and in case of loss of battery
while driving an inductive load

Rsense 1.2kQ SENSE resistor

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

Dz, 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

Renb 470 Protection in case of overvoltage and loss of battery while driving inductive
loads

1) BROF AR AR RN IHRE, UK EMC 88,

113

EZNMARER

o ONERT BES IBMSEITABVEXRER, IFERARTA)

. MBES
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12 LM

8 x
2 53 =
& 8§ 1 o 1)
2 3Sa 4.9:0.1 7 2% o D 3.9:0.1 E-Q‘ 2

— }

i I T I i ) : x’t %
L [~]oos[c] ||, 067025 5

T @O

Sgiaa}:_lné; Coplanarity _ 602 _ [ [02]D]14x
2)
0.25:0.05 4 | 0,25@] A-B | C |14x Bottom View &
A @
Ll IHEHB SHAHAAEA"
|SPS e H—+—t+
O
- N EEER HEWEEY: " {é[o15@[D
Marking ~ [BFH=—_ 0.65 4+ &[0.150)] AB]

1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width.

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [C:}@]

] 55 PG-TSDSO-14 (HE (&%) XUM/NIME 14 51R0) MY

Rev. 1.11
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0.65 0.45 | 0.65 0.45
7 7 1l
TR
| || _ﬁ saj @)
2 § 1.075
LTI 1
7 ; 1ot
4 1.85
|| copper @ solder mask stencil apertures
ALL DIMENSIONS ARE IN UNITS MM
56 PG-TSDSO-14 (GFE! (i8%&) XM/NIME 14 518D HIIFEMIER

NT FHREKBEPXW I FEEINER, HETHAENR, ZeasttUFeraiEiiRH. F8rafds
RoHSHR/E (BD, SIARBLH AR, FBER S IPC/JEDEC J-STD-020 tr/fE, EHFTLHEIFEE) -
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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-1496 updated (Parameter: Overcurrent threshold temperature
coefficient » Temperature coefficient for maximum overcurrent
threshold calculation; Symbol k1> kTJJL(OCT),MAx; Mln/Typ/M ax.:
0.720/0.842/0.933 > -/0.933/-)

PRQ-1585, PRQ-1591 added

Figure "Open load in OFF timings - load disconnected" updated

Rev. 1.10 2025-03-06 Editorial changes

PRQ-300 updated (Min./Typ./Max.: 16/109/202 - 25/116/207)

PRQ-308 updated (Min./Typ./Max.: -85%/27300/+85% - -73%/29100/+73%)
PRQ-312 updated (Min./Max.: -30%/+30% - -21%/+21%)

PRQ-314 updated (Min./Max.: -20%/+20% - -11%/+11%)

PRQ-318 updated (Min./Max.: -15%/+15% - -5%)/+5%)
(
(
(

PRQ-321 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-322 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-323 updated (Min./Max.: -8%/+8% - -4%/+4%)
PRQ-327 updated (Min./Max.: -4/4 > -3/3)

Figure "1s0p PCB cross section" updated

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=14V; T, = 85°C added)

PRQ-260 updated (Min./Max.: 117/158 - 117.0/158.0; Note or condition: t =
tsis(piac) added)

PRQ-261 updated (Min./Typ./Max.: 111/128/145 - 111.0/130.0/149.0; Note or
condition: t = tqspine) added)

PRQ-262 updated (Min./Typ./Max.: 100/115/130 » 101.0/115.5/130.0; Note or
condition: t = tqsipine) added)

PRQ-266, PRQ-267 updated (Typ.: 83 > 83.0)

PRQ-597 updated (Name: Lowest configurable overcurrent detection
threshold > Lowest configurable overcurrent detection threshold at TJ =

-40°C; Min./Typ./Max.: 17/24/31 - 17.0/24.0/31.0); Note or condition: t =
tsis(piac) added)
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PRQ-1315 updated (Min./Typ./Max.: -/2.672/- > 2.353/2.671/2.988)
PRQ-599 updated (Min./Max.: 7.2/52.6 > 6.5/55.6)

PRQ-1496 updated (Min./Typ./Max.: -/-0.861/- > 0.720/0.842/0.933)
PRQ-627 updated (Min./Typ./Max.: 3.33/3.64/3.94 - 3.40/3.68/3.97)
PRQ-1524, PRQ-1509, PRQ-1538, PRQ-1513 added

Table "Transition descriptions" updated
Rev. 1.00 2023-12-06 Datasheet available
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