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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 0.4 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 8.0 mQ
Maximum ON-state resistance (T,= 150°C) Rps(on)_150 147 mQ
Nominal load current (Ta=85°C) I nowm)_gs 10.3A
Highest configurable overcurrent detection threshold ILHocT) _-40 66 A
(T,=-40°C, locr = 50 pA)

Typical current sense ratio at /. = finom)_ss kiuis 13900

1.2 EZEMH

BEERMIFRIT:

v REFE (35 RoHS 1)

o REEREZEHTHHBINGE (InverseON)

O o 17 AR = 4= it omil

o TEFTAMIREAESR T BT R A
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o OERERFRIPRS
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C ¢ .
“WEH T hsE=on
1
DEN 3, :12 ouT
3 127
|£S 1L 4 ! :11 1] NC
t 5 ! v ! 10 1] ouT
DL 116 V> 9 our
OoCT 7 8 ouT

3.2

5|HECE

51 BIE X FIZhRE

Pin

Symbol

Function

EP

VS
(exposed
pad)

Supply voltage
Battery voltage

GND

Ground
Ground connection for the internal logic

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

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

SENSE current output
Analog/digital signal for
diagnosis If not used: left open

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

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

7 Rev. 1.11
2025-04-30



BTG7007A-1EPW

afineon

Datasheet

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, WERFMERLSIISTERNEERT . PCB ELLMN
RITRREE AR R AR
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4.1 HITRATE B
R2 S BRAEEE
T,=-40°C & +150°C; FREBEMEMIIERE 2.2 EMENBENERMBG (FRIESEIE)
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 |/, -1 - 2 mA 12) PRQ-141
Current through DI pin - | Ip;rey) -1 - 10 mA 12) PRQ-142
reverse battery t<5min
condition

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

~

Current through Al pin | /a 2 - 1 mA 12) PRQ-359

Current through Al pin - | /arey) -10 - 1 mA 1)2) PRQ-362
reverse battery t<5min
condition

(REETR......)

Datasheet 9 Rev. 1.11
2025-04-30



Car
BTG7007A-1EPW Infineon
Datasheet
pEr—praTy

rR2 () exXmATEE
T,=-40°C E +150°C; PR RBEMERVIRRE 2.2 EMENBEMBRIRFG (FRIFZEME)

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 03 |- 5.5 Vv 1)2) PRQ-828

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

Current through DO pin | Ipo(rev) -1 - 10 mA 12) 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_ nem2 -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 cpmz -750 - 750 \Y 1) PRQ-152

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

8, 14)

1) RESEFMK, RIGITHEE.
2) BAAIFR VDIVDONAI BFEHEINER: 5.5V,
3) AfKIEZE! (HBM) fFE& AEC - Q100-002 ¥R/,

4)  FEIRA (CDM) FFE& AEC-Q100-011 Rev-D il ; HEEFRZIRITETREIFIMIZEZE (TC) -

Datasheet 10 Rev. 1.11
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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. BERBIRIPIIEESTERLE IC TEEIEF MBS TR EF . HIBIE RN L TIEE TIEERE, *
FIIFET BN TIELLE EHTIRIETTIR 110

=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 Exs - - 60 mJ 1 PRQ-955
d.|55|lpat|c:n - 1= 2 (vowm)_ss
single pulse T0=150°C
Vs=28V
Maximum energy Ear - - 17 mJ 1) PRQ-956
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 Hvs<275VEY, ERL=0ARYRtRIFEIL (FEEZEMBEER) .
4) SB[HRIFEENAE.

4.3 #AEH

x5 FpE
A F IR IR YE JEDEC JESD51 tEEBY, INFEEZEE, 15158 www.jedec.org

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Thermal Yiop - 2.2 3.8 K/W 1) PRQ-960
characterization 2)

parameter junction to

top

Thermal Rihsc - 2.4 4.1 K/W 1) PRQ-961
resistance 2

junction to case Simulated at exposed

pad
Thermal resistance Rivua - 329 |- K/W 1) PRQ-962
junction to ambient 2)

1) RESEFMR, BHIZITHEE.
2)  IRESRAE JEDEC JESD51-2,-5,-7 7E FR4 252p MR SRS MER M, F=ah (O + £43%) 7£ 76.2 x 114.3
x 1.5 mm iR F EHITIHE, WEE2MERE (2% 70 um Cu, 2% 35 um Cu)o EEAMERT, BENBIER T ANRIETLEYS5E—

PMNEREEM, (AERTE Ta = 105°C, Poissieation =1 W %14:?5\&’?—} E,‘Jo

Datasheet 12 Rev. 1.11
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4.4 PCB i E
70 um modeled (traces, cooling area)
IS
1S
Vo]
i
A 4
=] 4 1s0p PCB |
I 70 pm modeled (traces)
<
E 35 pym, 90% metalization™
= 35 pm, 90% metalization*
<
i 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 A PCB IR E
= | =
—e= OO =
== E—
— |
— S —
— B
| (S —
= 7 FBF 2s2p i€ BRI PcB _ERIBUIRTL
Datasheet 13 Rev. 1.11
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4.5 PR

Zyua- BTG7007A-1EPW
|
=== JEDEC 252p
100 1= m=== JEDEC 150p - 600 mm? /
JEDEC 1s0p - 300 mm?
=== JEDEC 1s0p - footprint / |
/ p—
g / /
Z 10 s =
< -
N / /
N F
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]

= 8 HR AT

Rthia- BTG7007A-1EPW
= JEDEC 150p
110 \

NEAN
N

E N

) N

. AN
. N
. L

120

Reua [K/W]

Ta

30

0 100 200 300 400 500 600
Cooling area [mm?]

= 9 HRRIFRE
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5 Z4E5|
ZBEEWMEFIIM: —MESIEHER, B—MERISH. 1S, TERMEMNEASIM, BTAFER
Rt RIPELIAEE RRE. B—MTREHIMATETERER,

5.1 MEBWNSIE (IN)

BWASIFIN BUERHEE, WABRKS 3.3VMCU M 5VMCU B, BIFRANFREERI LRIBRIR,
UBRERERRIFMANSEF, 5 DEN SIHEMUNSETH, Z4FERER. WABRRINBESFVNE
10 Fi7R, 38d DEN 51RIR1AAN S IRV ZALHERBNG B Ine REBIEL F RN IRV T 0. SNRAEAIZS I,
MABER 10 kQ BBFEXRFEZERZEI GND 5| HIEiR RS | Hll

BFRAFEAVPRES IN 5B cPioDiatbt I ASRRES, BENFRFBARSEIAFE,

BAERFRFRNRSHREER, RE:
o INSIBIREDEDEBMAREZ EHZTF
»  DEN 5|BMRIFREF

VS o
DEN :
ZS Vs(cLamp)
IN
B -
In
/NESD /N
Voi(cLamp)
N
Vo ! Z
A J
10 IN 5| B ER &

YRS B RSHZERERSER Vo M Vinews EXo
X MEZBEIRXRWE 11 Fim. RSB IRSIENEE Vi GRS TR MRE ISR EE.
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Vo A
Vbi(TH), MAX
Vbi(tH)
i ViN(HYS), VDEN(HYS)
Vbi(TH),MIN
t Lal
A
Intgrnafl cha.nnel 0 X 1 X 0
activation signal >
t
11 WA\ REBEMNRE
SO
5.2 ZHSI# (DEN)

IZHIERE (DEN) 5IBIIEHIIZHTEBER, AT FEMIBITERIF. RIFPEEEF M DEN 5|12, 2 DEN 5|HIE{L
BB, ZPHEER BRE10.11ETHRELZIFRE) UKEINA% A DENEERF BoPE TR IZ
(BUE42 THREZIFE) . BN RBEFE N, ZEEEA, ISSIHBEMNAEES. BEFEFRPESEH
DEN “EBE pHr#HITENM (BIE32) .

VS
X
DEN 5 — (b
— —
Ipen Vs(cLamp)
Vbi(cLamp) ZS ESD @ ZS ZS
Voi
V4
12 DEN 5| B EB B%

HBHLTFT=WENE DEN SIIEMI NS BF8, PHERAN (MNERERNERAFIZETEINRY 12t 5
HIZETETVRYECE) o H DEN SIMEM N RE T HEHREPMETHEIFAN, SHEERNTHIRI
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WIS IR Y, {RIPSI7F2@IT7E DEN SR EFEIN— kR (EFHSE, RAETEAR) RE6 (B
WELIZME RTHREZIFIE) o

5.3 12t &SI (12t)
12t E1ES M) (12t) B EFRSWAA 12t (RIPEIZERH—Fh, 1RIEERZTE 12t 5IHIF0 GND 5|2 [B]RY EB PR B SR IELR,

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 —>
L

Vier N Vs(cLamp)
»
= IA|
1 Rl
Vi VaiicLamp) /N EsD Vi
' 4
B
v GND
lenp l @
oc
13 12t EIF B R

WNR 12t 5| AN EEI 22 27 (B BIBB IR T R svorr, MIBFAFIRFUIT 12t 5IBIFEER. EXMERT, 12t FRIPEX
12t (RIPHRLE 1o IEAN, ZEFIAFIZ L #2 BY, 1S SIS & fisiasnorn BYRZTER R,

WNR 12t 5| AN AR 2 B BIBB IS T Rocorens 2fFSHQME 12t S| EE. EXMIBERT, HEBP=IEE 12t
RiFfhLk 1, FEHIEFINF 2Tt 42 B, 7£1S Zsh & his(2t_open) AR ER Ao
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5.4 SREESIH (ocT)
sEEE (0CT) 2RI TEE2E OCT 2|BIFD GND 312 EE i — 1 e PE SRAS I 4552 T (A,

VS

%4
OCT decoder

ls(oct_sHorT) P>
ILxocm) —»
lsoct_open) L

/N

V.
Vier S(CLAMP)

-

OoCT

Ini

y N
[ﬂ o VAI(CLAMP) ESD

M~
dl

I~

|

14 OCT AR

905R OCT 5| BIFN Rt 2 (BB BB SR E T locr sworr>  WUBSHFIRFN OCT SIAIFEER, EXMIERT, SRBEENIIRE
NREARES TR E rom. HI, HEFIRNFIZUTHIE #4 BY, lsocr sworn BVITIEBIRSTE 1S 5B % Ho
Y05R OCT 5|HIF] GND 5B Z IBIAYERIRAE T locr_oren, MIZSHFALME] OCT 5| BIFF B,

EXMERT, IREAEEARBRENRDIEREDRRE lrocne FIM, HIEFINFIZRTNE44T, 1S 5|H
K& hsocr_oren BIKETIER TR

Datasheet 18 Rev. 1.11
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545 |
5.5 EWEN5IH (IDL)
TR ESIH (pL) 2R, SREXEEEX TEASHES, HtEX T T,
Vs
¢
1 IDL
i — T
Vsicamp) IDLE or L Ioo
SLEEP esd /\
Vbo(cLamp)
i
v
OSSOSO Voo
OO v
lIGND
15 RS | B EE i
5.6 BSFEZES I
re6 S - 285
Vs=5V &l 20V, T,=-40°C El| +150°C
PRAESHEIA, TNIYNMAEME: 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
(RBLTH......)
Datasheet 19 Rev. 1.11
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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.

Digital input hysteresis | Vpgnys) 0.20 0.35 - v 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 MA 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 | /pgyn) 1 10 25 MA V=2V PRQ-931
DEN pin ("high") See Figure 12
Digital input current at | Ipgn 1 10 25 MA Vo=0.8V PRQ-932
DEN pin (*low") See Figure 12
Digital output (DO) pin: IDL
Digital output clamping Vpo(cLampy) - 7 - Vv 1) PRQ-880
voltage Ibo=1mA

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") Not in sleep oridle

mode (then IDL is

low ohmic)

Analog input (Al) pin: 12t, OCT

Analog input clamping | Vayciampy) - 6.5 - Vv 1) PRQ-881
voltage la=-1mA

See Figure 13 and Figure

14
Maximum analog input |/ wax 100 300 500 MA - PRQ-371
current
Datasheet 20 Rev. 1.11
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&6 (48) BS54 - ZESIH
Vs=5V &] 20V, T,=-40°C Fl| +150°C
BRIESHEIRE, FNIYHEEE: 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 /OCT_MAX PRQ-891

voltage

12t pin reference Viot 0.54 0.59 0.64 Y Riot_miN< Riat = Riae_max PRQ-892

voltage

1) BREITEFNR, BHIRITEE.

Datasheet 22 Rev. 1.11
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6 =2 P77

ZasthE 18, BTREBEEUNRIIRmHKEE, vs EEXRBEQNBEE, NREIMBBEERETFR
[EBME (Vs < Vo), TISFRIEIHRGHRAECEFIZR, EEHAE), UEBBE (L) BIREIESRE
(VS>VS(OP)) ET_]', Wgﬁt%1§%§1ﬂo

6.1 BEER

Vs> Vson BY, 2MFEBLUITIRIEER:
v PRERAETS

o RUER

o HIZETEY 2t 1R

v HIZHTRVAERBUERRER

v TRER

v HIZETRSECEER

v BMREFFX (CLS) ER

v HIZETBE MR ETIT X (CLS) R
o JEECERER

IRERN Z BV IRIRIBE LA T EEHE |
« IN5|M) LEYZiEER

« INSIIERY PWMES

+ DEN 5|l ERVIZIEER T

v AEMRIPBIF

o AEERILKTF

' Vs EEE EE,:'Z

¢+ Junction temperature

o B 2t RAIPEIZORTS

clswd_cls ————
CLS ——— cls_ina ——
cls_clswd
Unsupplied
i2t_cls cls_j2t T
pwrup pwrdw
slp_izt  —1 l
J A 4 |
dl — i2t_idle — 12t €— ina_i2t — | i —— ina_slp —» S|
e ee
— idle_i2t —» —— i2t_ina —P nactive P
A A
‘ idle_ina % + ? iwd_ina T
- tra—ire iwd_slp slp_iwd
awd_idle idle_awd i2twd_i2t i2t_i2twd hRa_twa l |
v | v | v
CLS with Active with 12t with [6———— iwd_i2twd ———  Inactive with
diagnosis diagnosis ——awd_i2twd —p| diagnosis [ i2twd_iwd ——————————>] diagnosis
A A + A
M awd_iwd
i2twd_clswd
clswd_i2twd
clswd_iwd
[%Z] T N [%Z]
16 BRERIIREE

TREHT EIFMRRIRER, SERIRFNFRTE,

Datasheet 23 Rev. 1.11
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6 HLIF
®)7 R
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 24 Rev. 1.11
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)7 (88) FiR
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" tore
idle_ina Idle Inactive IN ="low" tore
iwd_ina Inactive Inactive DEN ="low" tr(F10u)
with AND Sp5¢ o> (Sit -
diagnosis Siat_vsT)
6.1.1 FKEH
FIRET, SHEARMEE (EEBEMEMNEIVSSIH) , BEAHBBERTFRERE
6.1.2 =

SEBEBE (V) MEIRG LR, ENLBRS. BREERH LA, BRSTRNIIERE Voo, HIt,
WNEB L RBES &L

6.1.3 RERIRTC

HAEHFWMASIHE (N. DEN) HEMARBT H 2t KEHTBEEFERE Sou BE 12t KB Socwst BT,
BB TFARIEER . HBFFLTRIREE, Wdl oFF, BRBRERD (BUEH hsser) o HasFQTIARE
R, AREDESNTREIFVSE, NREFEMAFRIFEERENL, NEEFRHNKERN (B0RH
8.3.1 ETHRIFE) o

6.1.4 12t #R3

—BRINSIMEM SRR, MEFEN 2t1R . S[BEUE 20KE S, HEAA 2t (RIPTHEE (FTiZsiLk)
[EIENRAEE, 2t RS EREMIREAT ATESS 9.1 EFLE, HRIRFER oo o IEE (T GND 3BT
2, FAVSSIIMEREEHEEBR) . SR RS EFRIFERE, BT DEN 5|IHNIEE N EKEF”,

H k2Rl Ao

6.1.5 w2 MRV IERUEIRT

REDEN 5|IHEI SR, MMASIHEMN KRBT, IEMATIEFERSIZHER, BERS
%lﬂo BFit8 2t REEE Rt KSEBURF PR 12t RS A
Rt RS ERIFAIRBAR LIS 0.1 EHIRE], BRIRFERTIZERIIEBUERT lonomacr o BEIETE. LESH, IR
FFiZ¥ieEEn, FAREMIL, MESEEEETISSIHLE (BEZEESNE42) .

6.1.6 w2 12t IR
—B N 3|07 DEN 3B (IR S BT, [EMSENS SN ER, 5 2tERRM, BEHE RURSS o,
HAE 2t SRIPTHEE (RIFHRLE) bk S 7 BN 8,
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6 HLIR
UK RO ORRT LUE 55 0.1 SEFRINE), HTIRAER oo $EE (EGND3IRIRSUE, B Vs 3IRIR
MEREEARET) o TR TRAIERPERE. W, WFSIRRERN, H*ERE, FRaeE

HIME IS5 E (GBBIFEE42) -

6.1.7 = NRT

TR RRINFEERT, HEPEFERTBLDE oo o > FEEHBERI ON. HBHHEUTE

MR FAE, BaFEANTHERI:

« INSIENEURNSEFE

o EEREBERT luoy - fuowe s

+  DENSIHIENI N REF”

o RUFRIPIREITE Soea < (Sewi - Socwvst)

v TREAER

HEHREUTTARIVERHF G2 —, BRBTHRRN:

o BASIEMIANREBT

. ﬁﬁ%iﬁ%zp_l%:_': IL(IDLE)

+ DENSIMIEfIN"EEF”

FEZAERT, IREPC 2t /P SRFEPAIRE IR R E/ER.

6.1.8 HIZMTBUEIRT

L DEN SIIEMI "SR H I <lowy B, MTREXNHFENENZEEI. MEDIZENRR BN = RAEE0EE
RBTIBIRE M trewd_ideyo  TEULFFHRTFER, HIF I <loe BERM Ly, Eib, 12t HELFIEFERS. H
FEBRRENXN

W lowoize o) (FEGNDSIRISMNE, FEA vs IR ERBREIEATER) . IR, DRI EFRIPLTFEBERS.
tesh, IMFFiZiTEERN, HEREMLL, FMAREHIEISSIHMLE (BHE42) .

6.1.9 CLS =3

ZREAEGAUAEFAX (CLs) BN, AFABRMAHTE, B#FHNCLSER, BINEHASIH LA
funics) BTN ITFELLEZ DCunicrs) N S = EE (BEZFAEESNE7.23F) o CLSIER THZBH4ERIRFER
=8 lenpi2t_p) ?EI/:Eo

6.1.10  THIZHTHY cLS X

—B cLS &I pwm 55 (fVIN(CLS)*DDCVINCLS) fﬁﬁ?iﬁ)\%lﬂiﬂ#ﬂ DENSIIBEI A" SRF”, MeHENEFTZ
BTHRTUAT CLS, 2B MHFITE 2tIRE Se (L=0A) - TR, TEMIBEFRIPEHE. LI, IRFIZHEBRAMN. 1§
EHAE, IS 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 5B REBF”, |[MEMIFANIEEERER . SFRBFRFLHER, BI 2t KSITEXEETF 2t R

HILEEE, BEXH], HFEBRBSE laovw o IBE-

6.1.12 HFERE

—Eﬁi%%#ﬁ?}ﬁjmtﬁ#)ﬁ%#, GBI NKERER . ARBHXAE. 1E mﬁﬁﬁ‘t?, LIN=“S
> H DEN =“2EBE Y, lseaun B, 1S 5| EARREIREIZH T, 2 IN=“{KBEF"H DEN =“5H8F0, IS
5|f LR tIRE 2l (GFBIFSR%E 10E) .
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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
ZHIER) FEHBBEERETFIERE Vaw, REREZEEXFRmEEE, 2tITEE (L

HHBEBEET Vsoow B, TREXTHEREIEXRML, SEHEBEENXA,

A
Vs

Vs(op) \ \

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

"1 ; .
- NG

Bl (
mode 12t Unsupplied 12t IDLE Unsupplied 12t

& 17 Vs RESF%

6.3 BIRBSRY

&8 S - BiR

T,=-40°C | +150°C

BRAES B IR, [ RHEBE: T,=25C

HARE M HERERREEHITIIE (RIESHIRA) @ R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

VS pin
Power supply Vsuy) 2.0 2.4 2.75 Y Vsdecreasing PRQ-186
undervoltage IN="high"

shutdown (normal) From Vps< 0.5V to

Vbs=Vs
Power supply Vs(uv_ipLE) 23 2.6 29 v Vsdecreasing PRQ-1434
undervoltage Idle mode
shutdown inidle IN = "high"
From V/ps<0.5Vto
Vbs=Vs
(REETI......)
Datasheet 27 Rev. 1.11
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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 BSFMEERIR
&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......)
Datasheet 28 Rev. 1.11
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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 |- 005 |0.4 HA 1) PRQ-963
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 - 0.5 10 MA Vs=20V PRQ-964
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<IpLE)
Idle currents
Load current IL(|DLE_HYST) - 0.055 - A 1) PRQ-1461
hysteresis foridle See Chapter 6.1.7
mode entry
Load current IL(oLE) 1.5 2.0 2.6 A See Chapter 6.1.7 PRQ-966
threshold foridle
mode exit
1) BREIEFNE, BigHEE.
Datasheet 29 Rev. 1.11
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7 TR

7 ThEE

ST XK AR EMEBERETR 5 TUBY NI@E MOSFET,
7.1 i SEEE

SEEE Rbs(on) FERURTLER T 18 7R Rosion) T,

TEEA T BREANT . v il ERE2 S FE 7, = 150 °CBEMNTEBIERK Roson.

Rps(on) variationover T,

Referencevalue:

—s)
2.00 2" = Rps(om @ 150 (S5
1.30 —
—— —
160 —
—

5 140 __.._4/

tm //

3 1.20 —

"r"gu ——-‘/

r I

g 1m0

) I

o= 080

T ypical

-40 -30 20 -10 0 10 20 30 40 50 &0

70

80

Junction Temperature (°C)

90 100 110 120 130 140 150 160

18 Rosion) BHEE
RIZENBHI NS EIFEES 8.4.1 5,

7.2 IXThfa %

7.2.1 IXEhPEME f2 &

LR EBEAFEBY, BILIEEE 19 BPREYYIHRAT B F IR IRIRE,
0 torr BRIEELS

Datasheet 30
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7IER
IN , \
Vi) ‘ﬁ Vbi(HYs)
>t
Vour "
90% of Vs | >
tOFF(DELAY) \
70% of Vs 3 70% of Vs
/ (dV/dt)ow (dv/dt)ore
30% of Vs " . - 30% of Vs
OFF
10% of Vs ot
Powmos
A
-~
Eon Eoff
— I~ >t
Bl 19 IXh BE 1Y £h &
7.2.2 IR M S

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

FRE AL (Vs Vsciamrs Voscianr) TIRIE Vs BBIRSEIN,

Vs High-side channel
ZS Vs Vbs
S Vsis(cLamp)
e SZ Vbs(cLamp)
- N ——
Z —
S v I
V4 i
Veraenm ouT Vour
v
L
I 2
X S : l Rt
b v

far th HOLAE
REETESRMTER. AETEANNT:

B 20

ERME R EREIRET,

Vs L

Ry,

Ry

IL

V; .
DS(CLAMP) - ) N IL]
DS(CLAMP)

Ry,

(1)

E = VpscLamp)

ln(l -
BRAEEE, BATERNRABRE, SRTRERLITERGL. B0I&K 3N Es (BIPRE) MEx (EENR
2) IRAAFE.
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7 NEEK
7.2.3 BEREFFX

%ﬁﬁﬁg'l‘ﬂfﬁﬁ;?* (CLS) *Eittﬂj:ﬁlzﬂ‘l‘ﬂiﬁﬁﬁj: tﬂ*ﬁﬁjl\ﬁll’x&$ﬂ'$1§§w tON?CLS\ tON?CLS(DELAY)\ (dV/dt)ONf(:LS,

WNE 21 Fimmo B ERING B SRR funes) B &S EE9 DCuners) BY PWM S 3RK#E N CLSIET .

_1
funcLs)
[\ —|
IN
A
) i NNANN nr—
DI(TH) Y
i VDi(Hys)
« .
t
Vour ton_cts (¢
A !
90% of Vs //
70% of Vs
/ (dv/dt)on_cis
30% of Vs Y
toN_CLS(DELAY)
10% of Vs /
« >
tas t
Nact
T )()
ncis_act=1 R .
t
21 BEAHAXNREF

FRRNT, ST RRETRERRE T cson, HESFREMUUBMER,.

BEBERNEERN BEEHEEEIRE, 7 tas WREKNEG, SR CLS IRNFFIZEIAY CLS &2,
B A B E IR EE Lvoey (T TF locr=50 pA) ERBA, TRFRIPIEEA T EERS (BE29) .

Zas IR 2RSS (L=0A) o
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7IER
N teis
'l’
Vour a )
Vbs(oL0FF) ﬁjf
_
-
~ ( .
t
Ia N
)
¢ >
t
Nact <S
)
I Neis_acr=1 ¢ R
t
Igocn) h
Iocm) 1
« .
t
Operation «
mode | CLS 2t _
‘ t
S oiQ b <
B 22 BERHFXRE

2 Vos<Vosoworn BY, XEBIM CLS ERNEEIREI ONEX . M CLSHRTX (IN="pwm”) FH#E9 12t &K (IN

="high”) Z&i, #IAFRBHIRSERRE. I TXSERMNEERAE, HRESH CLSEXZAHITE
TN E, NREBTRNELRATEAE, WATUM CLS IEREZIRFERREN, WRBRNELRAAE
FEE (Embgn) , WSARigEmbinmE AQEFSRIEiER. thyh, ATLOES 7Rt mH T BB EN
ERHPRAEIE R

7.3 BRI XK

7.3.1 R FEB

WIR Vour> Vs, TR Iy MATHERBHBAE (BHE23) . XMHFHRTAREER .
MRBELRTFREARS, BRREERZIRE, TEEIRLHE, SAREEEAS. NRBELTHBERE,
BT LAFREA Rosony ELHIEHZR RRITHZRFERLS Roson) FRYIE BIZTTHEE,

7E InverseON £ 4HAE], RE |-1] < |-luwy|, BEFLIRIFIE ON K OFF K& RE |1 < |-lwy|>, FLETATERE RS
HTIHEE. (BILE?24) .
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3
Gate driver |I<—
|_
T 1
Vour> Vs
. . INV -I
Device logic Comp. ouT )
X
GD
& 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
o / \ %
/ CASE 3 : Switch ON into inverse current \ / CASE 4 : Switch OFF into inverse current \
IN IN
A
T 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
\ LV > 1)
24 InverseON - 7 F [z [q] BB 7 BN O B e i
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A AHRE, RIFVUHILE AR RIFAD

7.4 BSREIhELSR

& 10

ESFHEIhERE

Vs=5V E| 20V, T,=-40°C E +150°C
BRIESZHIRIE, [NIYHHMBIE: Vs=13.5V, T,=25°C
HARPEM A HEZ I REEHITR (RIESHEIHRAE) © R=210

Iz
AL

RIFHLH

=K%
E 3~

A,

afineon

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

Voltages

Drain to source Vbs(cLamp) a0 |33 36.5 42 v lL=5mA PRQ-203

clamping voltage at TJ T,=-40°C

=-40°C See Figure 20

Drain to source VoscLamp)2s |35 38 44 Vv 1) PRQ-204

clamping voltage at TJ [L.=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 ys Vs=13.5V PRQ-591
Vour = 10% Vs
See Figure 21

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

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

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

Switch-OFF time torr 50 120 190 us 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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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) - 20 - K 2 PRQ-874

down temperature
in CLS (dynamic)

Output characteristics

ON-state resistance at | Rps(on) 25 - 8.0 - mQ 2 PRQ-967
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 - - 14.7 mQ T,=150°C PRQ-968
TJ=150°C
ON-state resistance in | Rpson) crank |~ - 16.7 mQ T,=150°C PRQ-969
cranking Ve=3.1V
ON-state resistance in | Rps(on) IpLE - 16.7 - mQ T7,=150°C PRQ-970
idlemode atTJ =
150°C
ON-state resistance |Rps(n) 25 - 8.2 - mQ 2 PRQ-971
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 - - 16.7 mQ T,=150°C PRQ-972
in inverse current at Vs=13.5V
TJ=150°C =4 A
DEN =“low”
See Figure 24
ON-state resistance |Rps(rev) 25 - 167 |- mQ 2 PRQ-973
in reverse polarity at T,=25°C
TJ=25%C Vs=-13.5V
L=-4A
See Figure 34
ON-state resistance |Rpsrev) 150 - - 225 |mQ 2 PRQ-974
in reverse polarity at T,=150°C
TJ=150°C Vs=-135V
IL=-4A
Nominal load current |/ wom)_ss - 103 |- A 2 PRQ-975
Ta=85°C
T,=150°C
Output leakage current |/ off) gs - 0.05 |04 HA 2 PRQ-976
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 - - 10 WA Vour=0V PRQ-977
atTJ=150°C Vo= "low"
T,=150°C
Inverse current I anv) - -103 |- A 2 PRQ-978
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) fET=150C M,
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
LERATBRAUE FHHNAEN, E 11 FAR, HITHME 25 ME 26 Fimo Tiren REIZRER
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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IN T
A -
»
t
DEN T
A -
»
t
I A
I ocT)
»
t
T A
Tiass)
S
T
TH(REF)
A -
»
t
hs hs = IL/kius fisteavin
.
»
t
Internal
latch 0 -
»
t
26 SERERP (@E)

ATRFRIFEBRAITTEERXARN, KFH
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8.2 o7 E R
ERES RS ITEREY, BT TRRIP Loen BITIRIF

5, BRI OCT 5IRIF GND SR ZiBlEHZEEE, BT LRSS IREE Locn MR RIECE AN &
L(LOCT) ﬂéﬁﬂﬂiﬁﬂ’ﬂjﬁﬂﬁxﬁhlﬂ" |§EME IL(HOCT)O

AREE (REE Vos BL) FHZRINT AR,

Iocry rr[A]l = [(TocrlnA] = 7.5[1A]) - kocr + Inocr). - 4l Al] -
[1 — (Ty[°C] +40[°C]) - krs_11(0cT) - 10_3]
AT ESFEIRTE OCT 5|23t 2 B F A& B Rocr B, BIIAEBIATAIE:

Vocr
locr = % (3)
OCT
It a
IyHocTy T —
IyLoeny T
| | i i >
~ % loct
OO)’ ,/O(}. 6 OC)‘J‘
NQ, { N S
«o% 1, 471" N
= 27 Ei‘_ loct ﬂ"ﬁ"i‘..i;’?‘u‘.l‘?ﬂfﬁ

WNRIES | ERE OCT AR BN locre AR E TS, NIRRT hESUEE IR R MERE /Lnocn.
SRR EBURATF IHZE DMOS MRIHHYEBE Voso
WNRIFEFTARFEREER locr < 30 MA (BBYE) , M IL(OCT)T:EVDS SEEIRASRE (BRE28) .
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IuxocTy with loct= 50pA
y .
I e IuxocT) With foct = 40pA
L A (U IxocT) With loct = 25pA
~ 08
o
Ew
c
2
= 05
S
=
=
s
Vbs(LocT) Vbs(HocT) Vbs
28 H Vos FIATT I RRAEEWL

AT ATFERMEEETEESNATRERR, TRHAEEHEMNAZRAE, HHEE 7,09 INTEE
(BE29) »

RN ERREA SN T,

R Iyocry with Jocr= 50pA
......... Iocty with loct= 45pA
O I Iocr) with locr= 30pA
E 0.9 e
=
-2
®
g [
A
§ |
T
29 W T AT EREEEK

%T1%%Fw7uhﬁ@ﬂimvut FIENEM A HIBBBEIRMF T H SBHAIE Vs = Vsus BT,
R NEREMLE ILoct_ssjo

WRIFEFLRREIR TR locr <30 pA (BREUE) , M fyoen TE Vs EFRSRRE (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

B> foen B, MBEXT, BB AR 8.3 SrhiiR 0 SEBITE SIS HTRCE

8.3 S RIPMSEIZ

EIRLR SRS B GEBST ) HRr= LR

CBEETFERHERS (RBHEBN)
» MEBENIIF SRR T ECERES, W IN = "5 ER TRERER hpon (BRE10115) , X
IN = “{REBTEBY, FBFR fsonorn FEHBIL #1 0IRME (BILE 10.1.2 BT REZIEE)

SNERFAERIPHEIER B 11 FRREIFCE"FM, BERIUBXRAR, @ DEN 5IIE NG| #
MRS,

tesh, SBERBEEEDTFS, AIRIPFESEIBEFH T AL ENEE EME.

r11 FRip<EFBUE 4

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

8.3.1 s R % S8 sEBiES (ISR

FEEESHET, E N EMASEFEE, BETH. MRSBEFRPEME, BHEEXA. SHRFXARS,
BHIBEE(. BIRBEERmMHSE:

£ IN SIH]: B IEHAS I BIKE BB FENE KT teaw (“BIEFEEMER7EYE) , MNRFBER
PHEIRCERECE &M, BEBREN (BIKR11) . NRAEDEFEEMER NENEMABN SHEE",
NEEFRFRANRS, FREN tevw WE L. —BRNSIHBREMNBRET, tooaw MSEFRBE.
H IN 5| R FeY, @idm@ DEN SIRIEEMBR (EFE, ABRTREE) , allls@E)" NERitiass
fii, MITEFERF toeavcro HENNE DEN 5| BIRIBKHBVIFEBTBIRT toencn MAFBRAIEBITELES E (1o

S FRIPMA S EBIFEEAIREIRWE 31. B 32 FME 33 iR,
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t
Short circuit to
groundT g
I t
t
A
Internal
latch 0 >
t
DEN T
t
: ton
t PN hs(rauLT) hs(rauLT)
s
t
=] 31 SEFRFAER INEAEENEFENFE
n | | | I | | .
Short circuit t
to ground T >
t
I
t
Internal |
nterna
latch 0 | | >
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DEN | |
t
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t
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INis high

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

No

Switch channel ON

Latch=0 |

DEN pulse > toenn

No

Wait until
DEN pulse > tomm
A v
* v
Wait until IN is low
Set DEN to high | then start counting for
'y Lopaney
Y
Mo
INis low
Yes
De-latching with

DEN

& 33 BEFRIPM LR EEMNFRIER
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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 BIFERE A HRIRS, BEHRFRANG I ERIEAIZ R SMRBERRE] (B &2 7 HAVERY
BAMEE) UKFELNEFHNARGER) . B34 ERT —MEVA, SRS ReverseON H28H, EX
FIREZHRAIE, EBIMAMANGND SIH) (ow) 2EUE ReverseON FRATERY, Eth, #EiR GND 5|28 GND
5| B Z [B) A 71T FE FE BB 12

Vaarren

A - -
Microcontroller i High-side channel -
) DI bt

NARZR N J
] E%E@dﬁ%
¢
N [ |
o R IL'C'R

34 Bt R R (RLFIRE)
8.4.2 HERF
YA REEENT Vsioxron T Voarwo ZIERY, HIH @K BT EREITHIRMEMNS HIBE 2.

PRTY MIHEUBRATHINF 7.2.2 F, KEHANG, X EEBEAEH@EEHITEERP, BHUVS5
GND 5|l ZEMIEEE (Vsciawr) o

8.5 BA LR E L

8.5.1 = e M T B E R

QBHHNARZALEMAYN, ERNHHERTARTSEMSNEFE. NRIKNRMEAS, EBHK
N HERETTY, BRI ERELE,

PROFET™ Wire Guard 25 PI AR S 10 uH 8 linom e FILE R BB

SNRNY ARG HERN/ SRS EET BREN, WAMNBRIEI ZRE (L% 11 ERARNIRE D) FE
1Em, #EFEITEXGENLHBREZ.
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8.5.2 EitEX
IBBAHEOES, BWTEEEBFHNSIMA MCU ZIEEE— 1 EE, MRRBEXN (0% 11 SR .

2R WIRHFIIN GBS (BT BAZEE) , ST ELET, B— 1 &L HE, FiF0

ST LR,
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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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

1) {XIhEEMR,
2)  XTE T, =150°C Tl
3)  REZEFMR, BiIIHEE.

13 SRR - ThERBHER

Vs=5V E| 20V, T,=-40°C E +150°C

PRIES B R, TN HHEEE: vs=13.5V, T,=25°C

HAVEY A M A BE R R EE T (RIESEREE) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Highest configurable |/ ocr)_40 660 |775 [89.0 |A 1) PRQ-979
overcurrent T,=-40°C
detection threshold

dl/dt=0.2 A/us
at TJ=-40°C / u

IOCT: 50 |JA
Highest configurable |/ nocr) 25 61.0 |725 |84.0 |A 12) PRQ-980
overcurrent detection T,=25°C

threshold at TJ =25°C dl/dt=0.2 A/us

loct=50 l.lA
Highest configurable |/ oct) 150 530 |63.0 [73.0 |A 1)2) PRQ-981
overcurrent T,=150°C
detection threshold
d//dt=0.2 A
at TJ = 150°C / fus
IOCT: 50 |JA
(REELTm......)
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Vs=5V E 20V, T,=-40°C E +150°C
BRIESZHIRE, [N RHHEBIME: Vs=13.5V, T,=25°C
BRIV RA M G BB MmN (BRIESEIRA) © R=210

infineon

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

Overcurrent detection |/ ocT vps) - 520 |- A 1)2) PRQ-982
at high VDS loct = 50 pA

Vbs > Vbs(HocT)

See Figure 28
Overcurrent detection - |/ oct_Js) - 520 |- A 12 PRQ-983
jump start condition Vs> Vsjs)

loct=50 lJ.A

See Figure 30
Lowest configurable |/, ocT)_40 9.0 135 [180 |A 1) PRQ-985
overcurrent T,=-40°C
detection threshold

d//dt=0.05A
at TJ = -40°C / fus

loct=7.5 lJ.A
Lowest configurable |/, ocT)_150 7.0 110 (150 |[A 12) PRQ-1510
overcurrent T,=150°C
detection threshold

d//dt=0.05A/us
at TJ = 150°C / /M

/oc'r: 7.5 I.lA
Overcurrent threshold | koct 1.341 |1.506 |1.671 |- 2 PRQ-1316
ratio at TJ =-40°C T,=-40°C
OCT current threshold | /oct shorT 83.3 - - HA - PRQ-885
for short detection
OCT adjustment loct 6.5 - 55.6 MA - PRQ-599
current
OCT current threshold | /oct open - - 3.8 HA - PRQ-886
for open detection
Temperatu re kTJ_|L(OCT),MAX - 0.946 - - 2) PRQ-1497
coefficient for
maximum overcurrent
threshold calculation
Temperature kTJ_IL(OCT),TYP - 0.985 - - 2 PRQ-1586
coefficient for typical
overcurrent threshold
calculation
Temperatu re kTJ_|L(OCT),M|N - 1.037 - - 2) PRQ-1592
coefficient for
minimum overcurrent
threshold calculation
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9 ARG R
9.1 12t fREF

EARY 12t (RIPSFFBIFEL R PCB EELTE AR R AR,

12t (RIFPINRETE 12t AT IZEITHRERY 2t X TR TFECERE, M RtKTIHE (L=0A) FIEHERK. #i2
BrThEEAVAEBUEIRT. CLS BT IZURTHEERY CLS iR T REIFEE,

12t RIPASFME IRIBAEEM /L. FIE 2t (RIPELAIETEIEEL 1 2 A0 12t (RIPEAZRBVE A3 IDCHY /e THE H 128
KE Sueo

—B 2t R3S Su iTEIXRE] 100%, BEM=XE (BIE 35)

t > toeLAY(LR)

t

tizt_x_TRIG ti2t_x_RESET

Sizt A

Siat Siat_HysT

t

Operation I

. VT
mode 12t Inactive Sleep 12t L Sleep

t

35 12t (RIPET R

UINRLAT 2t FRIPEHMEAN, BEEEBIE, HE tREE#H—TIHE, H/ =0A,
12t fRIP B LR BVAR & B B BURF I2BR 12t IKTESS ea » FHFEBLUBEE U T AR ITEIEE A ER:

oo for IL < IL(IZLX)

ti2t x TRIG = I - Lo )" St A
X - t t
o Tr2t In ( (L2 x ‘) for constant I, > Iy (12t x)

I - Ii(m X)
SERR 12t IRSHIIREIES o 2F] LUBE RIS BRI ATEESE:

It a
SptA=—>5—— (5)
L(12t_x)

2t RSIT BB EBUR TR IR SLLR 12t IKE Soce WMRMBETFERE Suc BE 12t KSR FEHE
B 12t RREITE Socwst (BIEABZREN 2t 1R) B, 12t TESTAHATIBRESE See BEMKTF
TIBIREE Su BE 2t IREE S wst BIEME 2t IKEIHE , MMIERR 12t REE S MME REREITE.

TIRIRSME S, BEFINEL, ATFMUUTERFZEBIEE: slp_i2t. slp_iwd. idle_i2t. idle_ina. awd_i2twd
M awd_iwd (BIE16) . EFAEEHMBREZMT, RURSITEIIMERRE Spoa BFF IR,
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WNRIBR 12t IRZS Siea RIS 12 IKTS S, FOHNZEY, WARMIESIZEN 3 FREESE (EET 2t RiFhLLE0AE
&BESE]) EAEA 12t IRES So ITES L
2
L2t 1) 6)

Spt1="3
L(12t_x)

ERtFRIPRE, ERFANKEER, RCKSHBEEXIERTFTIEIRTE Suc BE RURSHERE Souws: (BILE
35) o ULERHEBTIE] tine s reser HIA T ARNAEH (RIK1L=0A) :

I
t12e x RESET = Tr2e -+ In ( 12 2 (7)
(Itqzen = I nysm)

HFIFRZREN PCB R MasHRITH, TRFRIPEIEEERS to . wre ZBIMME (BILE 36) . A,
LT BRNRANBE A ERZ I TR GRIRITHES, EZEREELNR 5

ZBHFEBSRTMREB 12t FRIPHL Iy (BIE 36) o 12t RIPEALE Lo AT LUBE IRE HERIAYIEIREBPE R
Rk, ZEBAMIUERTESSF 12t SIIFNIEMS I 28, BRK 14 TRRIFMERS. NRITFBEFFEEK
FORG, ERFIEEE 2t RIFHRL 1o

A

t
—— |12t 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

\4

/
I(12t_s) ‘

36 12t fRIFHZLEEEE

2R XE ESLYHIR TR TIGERIE LD B IFLHIBELTTS, 1EE R 140

12t 4w AZ FB PRI ERYRE) 2 BY 18] toncroy TEBSIFIIBREEHT 12t fRIFHAL I B RYAT 8],
ERMEEIEERRE, Rt BRISKEAHERR. ERABBESHT, 2t HEREUHER.
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9.1.1 12t RIPHIZHIRT
ETRRIUNFIZEEEUERIVT, 2t RIFHERER,
EM Rt EABINTRRN, BIRRERRDAIRN (BUE6LTE) o Hi=0AK, MIRtIRN
ISR A BRI R IR A B BT LB L F AT :

It 21
I(2 IDLE) = T2t - In ( D 5 (8)
(I —  Trgacnyst)

HBAEMTHERZ N 2t ER. 2t FRER (@RE ISR MIERUEERA, RURTSHERY]
YREFRTUINEL 12t (RIPME 1) BIRDIEERTR (BILE37) o

]

A

“ |

IioLe) L

v

\4

A

Szt
tr(12t_IDLE)

P

A 4

Sizt Si2t_HysT \

o ti
peration I 12t 12t Idle | Inactive Sleep
mode g

Hk

37 FTRERANF

9.1.2 12t fRIPREE IS E EEBIE S SRR

IR A 12t (RIPH BV E BG4 ER = 4 LU T WA :
v BEXAHRESHERS (RBHEBELI L")
o HEITR 2t RIPEZ
o RBEIZIATEUERES, MWIREEIRE 2R INRE, 721S 5| LIRIHRERY /s BIAR
(BXEZHFMEESIE44)

ik #1 & IN =“HEB I B M BB, REABECE XA

ik #1 & IN ={REB " - 3R M2 /ispocorm BB, REAATFALL 12t fRIP, BEE XA

HbAE #2 - #5 & IN = “{REBF” -1 B IRARE 44F R iR it
HHEPITEER A LUTE 12t RS THERERIBTELEE IN 5|BISE DEN 5IIE L, Efifg, BERIUERITH, Hitsu#H
1T RUREITE,
fEA IN SR @BDIEMNS I BNEE RN REBEF IFENERKT o (“BITFSSEMIEREE) , BEiEE
WENL, WREPEFESEMERNERNBABEUN SEF", BEFRIFXEAIRES, FHHESS toELavR)
SWE (L. —BRNSIMBEXBMIN KB, EIVEE ey MESEFBE (BHE38) -
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T ()() tDELAY(LRL
IN 44 ~ >
)] 't
I ’

(C >

)
A t

100 (€

)

% )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 .

)]

&l 38 12t (RIPER BT IN (I E EBIFEN FE

f#/ DEN 5|fl: 2 IN SIfI97{KEBF 0, @E M DEN S|fIsEMBK S (EFE, SARTREEG) , AT
“SREH|"NZBIFEREN, MEAEEHFF toeLav(LR)o KENNE!I DEN 5|89 BK hIFE AT Bl AT F toEN(LR) 5 IVR7:EES
AEBIESREM (BRE39) .

{
IN )
()() »
t
/W r
C »
)] >
A t
—~ ——
%
N 5
(¢ »
)3 t'
Internal T ()(;
latch 0 £ 1 0 ! >
» t > foEN(R) t
{C
DEN (’(’
5 >
hs(FauLT) i p hsaun  t
,'ST Is= I/ kius (S SUZOFF) 'miFF) Is= 1./ ks —
(C >
) < i
toEN(sD_AH) = T t
= S g2 &)
39 12t fRIPfL R BY DEN E I EEBIFENFEE

Za{HRIPAR A BT RV BEBIF SRBRUNE 40 Fimo
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| START I
L diJ
INis high
Latch=1
Latch =0 | | Switch channel ON
DEN pulse > t pewr
No
Wait until
DEN pulse> tperer) Latch=1
y
Y.
. -
L
s Y
Wait until IN is low
| SetDENto high I then start counting for
A toELAvILR)
Y
Ll
No
Yes

Reset with DEN

Continue latching for
toELaviLR)

toewr( elapsed

&l 40 12t fRIPAEA B E BEBI T RIEE
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9.2 SR
F14 S 12t RiP

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

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

12t resistor threshold | Ript short - - 6 kQ 1) PRQ-890
for short detection

Selectionresistor for | Ry 1 9.31 9.76 10.20 [(kQ - PRQ-573
I2t protection curve 1

Selection resistor for | Ry » 14.06 [14.70 |15.30 |kQ - PRQ-574
I2t protection curve 2

Selection resistor for | Ry 3 20.74 |21.50 (2246 |kQ - PRQ-575
I2t protection curve 3

Selection resistor for R 4 3091 |32.40 (33.66 |kQ - PRQ-576
[2t protection curve 4

Selection resistor for | Ry 5 4439 |46.40 [48.09 |kQ - PRQ-577
I2t protection curve 5

Selection resistorfor | Ry 6 65.38 [68.10 |[70.82 |kQ - PRQ-578
[2t protection curve 6

12t resistor threshold | Rix open 130 - - kQ 1) PRQ-889
for open detection

Synchronization time | tsync(ri2t) 12.8 19.2 25.6 Js 1) PRQ-944

of selection resistor
for 12t protection
curve setting

Time constant of all 12t | 1) 7.0 10.0 13.0 S 1) PRQ-986
protection curves
IDC of 12t protection Igat 1) 103 |114 [125 |A 12) PRQ-987
curvel
IDC of 12t protection |/t o) 9.2 103  [113  |A 1)2) PRQ-988
curve 2
IDC of 12t protection |/ 3 8.3 9.2 102 |A 1)2) PRQ-989
curve 3
IDC of 12t protection |/t 4 7.5 8.3 9.1 A 1)2) PRQ-990
curve 4
IDC of 12t protection I (12t_s) 6.7 75 8.2 A 12) PRQ-991
curve 5
IDC of 12t protection ILgat_6) 6.1 6.7 7.4 A 12) PRQ-992
curve 6

(REELTm......)
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K14 (&) BSIHE R2tFRP

Vs=5V &] 20V, T,=-40°C El| +150°C

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

afineon

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

IDC of 12t Hysteresis I (12t_tvsT) 0.08 0.1 012 |A 1)2) PRQ-1311

Curve

Initial current for 12t | /e 2.2 2.6 3.0 A 1)2) PRQ-993

protection

Transition times

Transition time 12tto | trat L) 0.6 078 |1.0 s 1) PRQ-965

idle /,.<10 mA

1) REZEFEMWR, RIGITHER.

2) RtERMABFHEEREEE 200 7
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10 12140

HFIZUER, S[EHEISSIHERHENERES () . NREAIZHT (DENSIHEMCLAREF) ,
IS 5 ZAEER.

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

Rsense BFEEM ST 8200 (MRETEZBIR LB RIZRIP, MEBEEADET4000) , KERHIE MmN
EE B FR AV TR

BB R Rsense = 1.2k Qo

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

HFIEEIE 41,
VS
Output
channel
| Tl
+ e
Overtemperature IDAC e
protection g s, R [
Overload protection :'S'FAULT) > - ‘LTI
IS(OLOFF) kILDIS
IS PIx ! | b ouT
12t N s029 > his(x
protection CT:;COI lis(i2t_staTus) N @ l "
IN > hsiocn) N
DEN o his(xiLpis) N
o N is(ver) >
OCT I >
IS
41 CHER
= 15 N TIEEAE) 1S 5 I RIBVIR SRR,
& 15 SENSE 55, MAFKMHAITHEE
Application condition Input |DEN Vour Diagnostic input
level |level
Normal operation and short "low" |"high" |~GND #1:Z
circuitto GND lis(pevorr)s hisgztorr) if latch # 0
#2: Iis(at)
#3: is(sTATUS 12t)
#4: Iis(ocT)
#5: Iis(ver)
Overtemperature y4 #1: lis(pEvorF)
(RE&TR......)
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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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+®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
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BIRFELANT— 28 (a0, <R Eu2tIRE”) , JUE DEN 5IfPsbat b rEmn— Mk (R
0, AELEFE) 5 A toevsoag  (“NRFIZEFHBILTECRBY DEN BOAPIFEEETIE]") o SNSRAKAIET
toenso_ary (“DEN BXOHHFEREYIBI A FIRF ISRt REF") , MIARRITHEULE RN, EapfEAEINUE 42 Fiimo
RiEssE—MsititE, SHEMAE— 2Bt SRS,

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

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

v

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

\4

IN= low

1S . . . Sense verification .
Open load in OFF 12t setting 12t status OCT setting current Open load in OFF

v

42 I5iFF 32 ErThRE

SNERAEANTE DEN 5 |REIRIBK A 79 FE 2 BE T BYFF £ BT (B K T 12 BB AT HY DEN BXAHFEEBYI8] toenso o), WISEPRR
Pttt A e (ZE43) . FEET— 1 DENSIESREFES, IMFIZHTME—NZETtut s (BUR
FHINS B 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
43 IR FF 2 BB e

RNTHNCLSIER, FEEWASIB LN PWMES (fVIN(CLS) # DCVIN(CLS)) , HINSIHEU N SEFEEY, A
U RS,

I 732 BT TH BE BYAR TS LA R AR N BRI BB AR 4N E 44 PR
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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 32 Mg =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.....)
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xR 16 () FHimpER
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
TO))) AND IN ="low"
cs_i2tset Current sense 12t setting DEN ="low" tois(ON234)
for tbEN(sD_AC)
olio_i2tset Open load in OFF 12t setting DEN ="low" tois(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" tois(ON234)
for tbEN(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 =
IIIOWII 1)
dcs_isver Digital current sense | Sense verification IN="low" tsis(ON234)
current
1) & IN="pwm" B CLS RILIRAFFD S IN = "HEET"
10.1.1 BT (Hbdib#1 - IN= HEF)
SN dna il
/
kus = - (9)
Lis

LHE T HRME, 7215 5IM EigH:

' iiﬂijt#l M IN=“HEE

. i (BRN) S=BHM, H Vos < Vosioors)

' 72%651[‘% (AN 83 EFMIR) FEFWMUE (BUE46THREZIFAER) . SHIMKFESRBIERN, £
IS %IH*U%%{ WBEEE/JIL hs(FauLT),
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KOMERIR 1s BOFEEBUR TR BRI o KN s /ML BRE R FEMER lssno WRWEREHEFT
B (WIEEO0A) , MBISERAKMETR Iseny (ERE, ZWIBAN) o ZEHWE 45 Fim. BERKRIER
B ks £%, LN 2B REY1T .

FEINAE IS SIHIF0 ADC SNSRI~ B SE R SMERRE RIS 28, LUR/MESSURMIIRS (BiNERIERSSNR/ N \TES
#}1us) o

Kus REAVIEEIRBEZ IR T )RE. HEBBREMBIEIZHRMm,. TAENBRXKIEA, 7TLEAHEMISHIR
BERE:

v ERFPIRAFELuRNRERE], TR R RRFE X BASHATER (uca)

o E IS 5 BIX BV ERIRFHITE kus ( kus @ luca)

¢ E}‘A IL(CAL)_L §|J /L(CAL)_H E’\JEE,‘;ﬁ:}'—E,FW } kILIS %:.F kILIS @ /L(CAL) H ﬁEfEEE A kILIS E)Zo *&)&E kILIS E"Jﬁ%g}ﬁ\EE AlelS ?EI'
E, EFRAUTANITE:

kiis @ Iycar) L kiis @ Iycan) u )
Ak = 100 - MAX = - 1, — - 1
TLIS, MAX ( kiis @ Iican) kiis @ Iican)
(10)
kiis @ Iycan) L kiis @ Iycan) u )
Ak = 100 - MIN — - 1, - - 1
LIS, MIN ( kiis @ Iican) kiis @ Ircan)

PBUBERNTE Tacay =25°C T#1To SEA ks BIERZUBM lucay L B 1 yeay w BIBBFSEREIRBER .

A
IIS

his(ou)

hseny /

45 7E ON SR T RIS HTF B8 BRI LE

—BXRERIPEMNS, BEMEXHA, FEWNR DEN BAIEE, WIS SIMSRHEIZER lseun (BREE8.3
BETHRESZIFE) . THRERMET, S/& DEN =SB JUESRHIZHE, EBIRMEER lsramo

46 BT Is= I/kiiss lis(saT) | lisFauLm) ZlE'_] E"J;éz.?r"\o

A J

I

4

< I oy
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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 TR AT OFF (Hbht #1 - IN = {KEBIE)

HHANESHRBEF BikiFEtit# 18y, Z3NERBFEEEHS OFFIKET Vos ﬁ:’ﬂﬁ%ﬁn///ﬂ[gvm(omm #*
1TEEER, B FRINEBcRs M (BIE 54) AL NRAE BTSRRI EE EEXTBAIEE,

WNRBAHKNEIBESRMS, WERE OFF RS TREBEIZERET, IS 5|HESIEHBIHRIPHIEERR
Lis(oevorr) 3X, 12t RIFERPE ER Isqztorrio B SE 47 THREZIFB.

£ OFF REF, ZHDENSIIBEMN N SRFHY, VosBBESEIERE Vosowom HITEEIR. RN BIERIER
BRI EEMITEE, M Vos~Vso B, Vos>Vosororne HIZWTABE R Vos < VosoLorr BY, 1S 5IBIR L EER
Isororro B 47 BIRT hsorormn hsevorn T hisaiorr) 5 Vos ZIBJK Froe HFX=TERAES, A, 1540
UX D AR TREA 2t RIPASFRIPELORS. 15, F—HRESNALRZ 2t RIFKEERR
hsiatorr)s 58 — B FIRIFERFRE R lsoevorn > 55 =58 OFF BB fisioor YA FT R

Iis A
lis(DEVOFF)
is(12toFF)
lis(oLoFF)
VDs(OLOFF) Vbs
47 s & F OFF RS
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NGB TRFEAH 1S SIHMQN R 52 HEIRES T HERIZEI 28], FEFFRFIVE tsowom o, ARIFAEBLL
RABIBTE. E 48 BT AHFRWNANIIE, HEBALTEHARS,

| ‘

t
DEN

tis(OLOFF)_

A

Vour ~ Vs
Vbs(oLoFF) \

- «———Load connected

hs

IIS(OLOFF

hsioy

v

E 48 BN T oFF BNFE - A FH A

10.1.3 12t 38 (hhk #2-IN=x)
MNRIFIAFIZEERIE B Attt #2, MBBEAETD 12t RIPEIKIR AN BB s 0, 7E 1S 5 EIEE,
2t I E R 12t 5| EAYERRIRE (BE 49) o

1ZESHFTE IS SR _ IR 12t SIRIBY A ER ARG ERAC N, EXFIBERT, EIZHT 2t IRERN, SS9 BC5IHIFEESE
7 hsgar_svorm) B 5 | BN FFB& BB IR Lisuae_openyo

lis a

hs(i2t_sHorT) |

hsgae 1) |
hsg2t2) |
hsgat 3) |
hsgae 4y |
hsgat_s) |
hsg2t_6) |

hsi2t_open) |

»
[ [ [ [ [ =

I
Ri2t_srort Ri2t_1 Rizt_2 Rzt 3 Rzt a Rizt_s Ri2t_s Rizt_open Riat
& 49 12t ig BT
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10.1.4 2t IR (Gthik #3-IN=x)
SS2BR 12t IR So s LGB

hsistatus_i2t ) = Sita © isi2tx 100 %) (11)

IRIBPRIERY 12t (RIFEELE, 7E1SSIR LIRMER (BIE50) o 3 Rt RIFELZRTET) 100% BY, fsstatus ot F

3: IIS(I2t7x7100%)O

s A

hs(i2t_1_100%)

his(12t_2_100%)

lis(12t_3_100%)

lis(12t_a_100%)

hs(12t_5_100%)

hs(i2t_6_100%) %

v

Actual 12t status Si2t_a [%] 100
50 12t K&+ EIZH
10.1.5 OCTIRE (Hulk #4-IN=x)
B RE
hsiocn [A] = 54.5 - locr[A] (12)

RIBIR 12 Wttt #4 3EEXERBIFMIERY OCT IR E, TEISSIHMERME (BIEI51) o lor SEES Toctmax A1 loct v
R, 23R EERETREE,

223 H7E 1S 51 L3R OCT S BRAI A BRAQMIThEE, TEXMIBER T, SIBIFERREEIR hsocr svorn TETE OCT 18
BIZWTHRIBI 2 ECS | B FF B& BB IR Lisioct_orenyo

NSRBI EN N IR CLSPWMES  (funiers FIDCunas) IEEEE ) F B locr BBIRTE OCT FEESTEA,
MATTE 1S 5|4 5B Ex = P Bl B 5 A M S E listHocT)o

WNRZBZHFTE OCT 5B IRBI R ER B FFB&, TABRZEY fisocr_sworm BX hisocr_oreny FIER B EREMITHKEY IS 5|5
&%,
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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

kypis = Iors (13)

LHHE U THRMES, 721S 5 Li2MH:

o HE#5 0 IN=“HEBF

o PR (BAEN) BB, H Vos<Vsoworm

o TR (W5 8.3 EFTIR) FEFBIE (BIE 46 THREZIFIE)

Is A BIT A
256

kiois

128 y
/ 41SB
[ ¥
4

o
64 21LSB
é \4
. A
: 1LSB
. I

Bl 52 BFERENITH - #R
Datasheet 68 Rev. 1.11

2025-04-30



Car
BTG7007A-1EPW |nf|neon
Datasheet
10 Mt
PR R R B B e e R ST B R B

( I
IL < 64 - LSB, m . tCON
I, — 64 - LSB
tDIS_SET = < 65 - LSB < IL S 128 - LSB, (64 + L 2LSB ) tCON (14)
I, — 128 - LSB)
129 - LSB < I, < 256 - LSB, (96 + t
| L ALSB cON

10.1.7 HMISIEER (Gtbht #5 - IN = {KEBF)

AT BIEXR AR T BERNERZBVINEE, FHRE 7RI L, FUERIVT, TERRAN S5 iR M
FRRE MBI hswer)y SRAHFHTLR,

10.2 SENSE BRI B¢

53 278 7 SENSE 1T tison FAKHA tasorr BB E (BIEHHZHXNER) « AFELFHER
BEZE (BNTE toy ZHI) TEBIUEHIES, ELLE5HER SENSE EIZET 8l tsis(iac) E Mo

N
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

NN\

hs

T
v \
T

53 SENSE i E/RANKF
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10.3 SR IZHr
R17 SIS

Vs=5V | 20V, T,=-40°C E +150°C
BRIESHEIRA, FNIYHEEIE: V=135V, T,=25C
BRI RA M 1 HOEIE T MmN BRIESEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
SENSE fault current ls(FAuLT) 4.4 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 hsq2toFF) 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 MA 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
(RBETR......)
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®R17 (82) BRIFM

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) |19 25 31 Us 1) PRQ-1488
Address 5 From
10% I (nom)_ss to I (nom)_
gs"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;......)
Datasheet 72 Rev. 1.11

2025-04-30



BTG7007A-1EPW

afineon

Datasheet
10 ¥
&x18 (%) BSFEIZH

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)  tET=150C N,
Datasheet 73 Rev. 1.11
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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 37 70 103 mA IN ="high" PRQ-1042
currentatllS=4 pA Address #1

hs=lisioL)=4 LA
Current sense ratio
Current sense ratio at- | k. so2 -60% | 17400 |+60% |- lL2=60 mA PRQ-1043
IL=1L02 IN ="high"

Address #1
Current sense ratio at- | k. so7 -17% | 13900 |+17% |- l.o7=300 mA PRQ-1044
IL=ILO7 IN = "high"

Address #1
Current senseratio at- | k. sos -10% | 13900 |+10% |- l.os=500 mA PRQ-1045
IL=1ILO8 IN = "high"

Address #1
Current senseratio at- | Ky s12 -6% 13900 |+6% |- h12=3A PRQ-1046
IL=1L12 IN = "high"

Address #1
Current senseratio at- | k. s13 -6% 13900 |+6% |- lh13=5A PRQ-1047
IL=1IL13 IN ="high"

Address #1
Current senseratio at- |k s15 -6% 13900 |+6% - lis=10A PRQ-1048
IL=1L15 IN = "high"

Address #1
Current senseratio at- | k. s16 -5% 13900 |+5% - 1) PRQ-1049
IL=1L16 le=15A

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| Akj,sivom) -3 0 3 % 1) PRQ-1192
with nominal current Iican = ILis
calibration _

Iican 1= s

Ican) =113

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  |hsuat 1 1009  |302 [348 [3.93 |mA 1) PRQ-1381
Address #3
See Figure 50
100% Status of 12t_2  [hsat 2 100%) | 247 |2.84 322 |mA 1 PRQ-1387
Address #3
See Figure 50
100% Status of 12t_3  |/isat 3 100%) | 1.96 |226 255 |mA 1 PRQ-1391
Address #3
See Figure 50
100% Status of 12t_4  |/isiat 4 100%) |1.59 |1.84 |2.08 |mA 1 PRQ-1392
Address #3
See Figure 50
100% Status of 12t_5  |/sat 5.100%) |1.30  |150 |170 |mA ) PRQ-1393
Address #3
See Figure 50
100% Status of 12t_6  |lisyat 6 1009 |1.04 |120 |[136 |mA ) PRQ-1394
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 E +150°C
BRIESZHIRE, TNIYHHMBIE: Vs=13.5V, T,=25°C
BRIV RA M G EOEE MmN BRIESEIRA) © R=210

afineon

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

Digital current sense ratio
LSB for KILDIS LSB 236 278 320 mA 1) PRQ-1457
conversion
Digital current sense KiLpis12 -20% 13400 |+20% |- l12=3A PRQ-1334
ratioat-IL=1L12 IN = "high"

Address #5
Digital current sense KiLpis13 -17.5% | 13400 |+17.5 |- lh13=5A PRQ-1335
ratioat-IL=1L13 % IN = "high"

Address #5
Digital current sense KiLpisis -15% |13400 |+15% |- lis=10A PRQ-1336
ratioat-IL=1L15 IN = "high"

Address #5
Digital current sense KiLpisie -15% |13400 |+15% |- lie=15A PRQ-1337
ratioat-IL=IL16 IN = "high"

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

11.1 N A B A E

Vaar

L

Logic supply

PROFET™
Wire Guard

Microcontroller

Chassis Pow_er_ Logic
GND GND GND

:ggtign_al_ 1 *See ,potential applications”

54 PROFET™ Wire Guard - I FA{EE]

2R XERIEBIH B 12T F TS/ B A Th2 I

11.2 SMERTTER

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 4.7 kQ 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
Roct 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 78 Rev. 1.11
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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

Cus1 100 nF Filtering of voltage spikes on the battery line

Cvsa - Filtering / buffer capacitor located at Vgar connector

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

Rsense 1.2kQ SENSE resistor

Ris_proT 4.7 kQ 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 4.7 kQ 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 s
is recommended

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

1) WNRER CLS R, iV Cour 100 nF, LUH—F RS EMC MEEE,
2) B EBPER I gESE a2 I NG IFIIRE,, LALIL EMC 14EE,

113

EZNMARER

o ONERT HES IBMSEITABVERER, IFERARTA)

. MBESE

Datasheet
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Plane
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Marking @ 085
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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.

The drawing is in compliance with ISO 128-30, Projection Method 1 [l:j@]
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Z 7 1l
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o [ @ 1.075
gl ~Hi0deds
4 1.85
| copper @ solder mask stencil apertures
ALL DIMENSIONS ARE IN UNITS MM
56 PG-TSDSO-14 (CHE! (EB%) XM/NIMZ 14 5|5) FHERBMER

HNTHRBREKEFP NIRRT RIER, FETHAAEN, ZBHUFE-RNEiRHE. FE6FRETE
RoHS iR/ (BR, 5|4RBLHBFE, FHHEMS IPC/JEDEC J-STD-020 i1k, ERAFILIHBIRE) -
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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 updated

PRQ-1497 updated (Parameter: Overcurrent threshold temperature
coefficient » Temperature coefficient for maximum overcurrent threshold
calculation; Symbol: kts> kry_iLocm,max; Min./Typ./Max.: 1.037/0.985/0.946
- -/0.946/-)

PRQ-1586, PRQ-1592 added

Figure "Open load in OFF timings - load disconnected" updated
Rev. 1.10 2025-03-06 Editorial changes
PRQ-1043 updated (Min./Typ./Max.: -85%/16750/+85% - -60%/17400/+60%)
PRQ-1044 updated (Min./Max.: -30%/+30% - -17%/+17%)
PRQ-1045 updated (Min./Max.: -20%/+20% - -10%/+10%)
(
(
(

PRQ-1046 updated (Min./Max.: -15%/+15% - -6%/+6%)
PRQ-1047 updated (Min./Max.: -8%/+8% - -6%/+6%)
PRQ-1048 updated (Min./Max.: -8%/+8% - -6%/+6%)
PRQ-1049 updated (Min./Max.: -8%/+8% - -5%/+5%)
PRQ-1042 updated (Min./Typ./Max.: 10/67/124 -» 37/70/103)
PRQ-1192 updated (Min./Max.: -4/4 > -3/3)

PRQ-966 updated (Min./Max.: 0.8/3.2 > 1.5/2.6)

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-980 updated (Min./Typ.: 62.0/73.0 > 61.0/72.5)

PRQ-981 updated (Min./Max.: 53.5/72.5 - 53.0/73.0)

PRQ-599 updated (Min./Max.: 7.2/52.6 - 6.5/55.6)

PRQ-1497 updated (Min./Typ./Max.: -/-0.985/- > 1.037/0.985/0.946)

PRQ-982, PRQ-983 updated (Typ.: 52 > 52.0)

PRQ-985 updated (Name: Lowest configurable overcurrent detection
threshold > Lowest configurable overcurrent detection threshold at TJ =
-40°C; Min./Typ./Max.: 7.6/12.8/18 - 9.0/13.5/18.0)

PRQ-1316 updated (Min./Typ./Max.: -/1.52/- > 1.341/1.506/1.671)
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PRQ-627 updated (Min./Typ./Max.: 3.33/3.64/3.94 - 3.40/3.68/3.97)
PRQ-1510 added
Table "Transition descriptions" updated
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