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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 0.2 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) Rbs(on) 25 18 mQ
Maximum ON-state resistance (T,=150°C) Rps(on)_150 33 mQ
Nominal load current (7= 85°C) I (nom)_ss 6.8A
Highest configurable overcurrent detection threshold ILHocT) _-40 36A
(T;=-40°C, loct =50 pA)

Typical current sense ratio at /. = linom)_ss kiuis 6900

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
o HERIESNTIEDRER (BkF)

o ENERtIHEE, ATARRIP, TEAEDFS

v KA HRTERIP
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2.1 EE

VS

[
Supply voltage

Overvoltage protection

Internal power supply

IDL Eﬂ Idle + sleep mode <—| Voltage sensor

2

1s B4 Sequential diagnosis Bl D Overvoltage :
output <] clamping l"_

— > Gate control * * > I

I
h * Overcurrent [

Driver CHEEED protection
IN Input logic logic
ON + diagnosis Reverse ON
DEN iti itchil
—{Capacitive load switching T o] Eﬂ out
12t N < <
. 'i_“ OClT i »| :I Load current sense 4
rotection selection
oct P
:I 12t protection |<7
Internal reverse
polarity protection
GND circuitry
GND
5 5
=] 1 EE

2.2 Rig
B 2 BRASIBEEM P ERMATE RBEUR S FEAT,

lIvs
|
7N
'S
B SN
e EQ oEN Vbs
-
I
s EQ 5 o |
our X—-——
By g o
Vs
Vin — Mo
VoEN
-
v AE@ oct Vour
Viat GND
VioL |
Vocr
v v . IeND v
= 2 B8 = BB R AR 5
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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
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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

Datasheet
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4 Fo—eEE
4.1 X R ATE E
=2 “ 3R AEEME

T,=-40°C B +150°C; PR RBEMEMIILIR 5% 2.2 F MENBEMBRIRGISE 2.2 F MERIBEMBRIESI (BRIE
FEME)

Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
Supply pins
Power supply voltage | Vs -0.3 - 28 v 1) PRQ-128
Load dump voltage | Vgar(Lp) - - 35 Vv 1) PRQ-130
Suppressed load dump
acc. to ISO16750-2
(2012)
Ri=2Q
Supply voltage for VaaT(s0) 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 - | Iprey) -1 - 10 mA 1)2) 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 1)2) PRQ-362
reverse battery t<5min
condition

(REAKTR......)

Current through Al pin

Datasheet 9 Rev. 1.11
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®R2 (1) EXEATEE

T,=-40°C &l +150°C; FrE BEMEMIIIRR 5 2.2 & MERIEEM BRG]
£ 22 B MEMNLRENMBRRREG FRIEZEAE)

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 |/po -1 - 2 mA 1)2) 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

his<lis(oFF)

Current through IS pin | /s -25 - lis(sam), |MA 1) PRQ-146
MAX

Temperatures

Junction temperature | T, -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_npm2 -4 - 4 kV 1) PRQ-150

vs. GND and VS HBM3

connected (HBM)

ESD robustness all Vesp_comi -500 - 500 v 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) BAAEFH VDINVDONAI BFFEIEENE: 5.5V
3) AR (HBM) fF4& AEC-Q100-002 AR,

4)  FEIEE! (CDM) & AEC-Q100-011 Rev-D i7fE; HBESHRIEIEMETIRIIVINEZE (TC) »

Datasheet 10 Rev. 1.11
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1 AR AT S R A PG, KA A S A1 F T2 RS
AT,
2. EREIEIIIAS EBILEIC EEEIE TR ER I TR, MBS RN B 7 ESTIEBE, R
PR TS EE SR ETIS I,

=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 - - 26 mJ 1) PRQ-958
d.|55|lpat|c:n - L= 2L (Nom)_ss
single pulse Ts0=150°C
Vs=28V
Maximum energy Ear - - 73 mJ 1) PRQ-1001
d|515|pat|on - repetitive IL= I (nom)_ss
pulse Ty0)=85°C
Vs=13.5V
1M cycles
1) REFEFNR, HIRITEE.
Datasheet 11 Rev. 1.11
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4.2 ThAESEE
&4 ThAESEE

Vs=5V &] 20V, T,=-40°C El| +150°C
BRIESZHIRIE, [TNIYHHMBIME: Vs=13.5V, T,=25°C
HARRE M A HERZ I REEHI TR (RIESHEIRAE) © R=210

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

Supply voltage range | VsnoR) 5 13,5 20 v 1) PRQ-158

for normal operation

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

voltage range for (Parameter deviations

operation (normal) possible)

Upper extended supply | Vsext.up) 20 - 28 Vv 1)4) PRQ-160

voltagg range for (Parameter deviations

operation possible)

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

1) RETEEIR, BGIHERE.
2 NER v BERR, BEE Vaw NBABE. RV BEAS, BESE vsor) FIRKEE.

3) HVs<275VAY, ZFL=0AM 2tIRIPEIE (CREIEEBHEER) .
4) BHEERIPTHEEMAB Y.

4.3 .
xS #ABE
LA F IR R IRYE JEDEC JESDSL TREEH . MHEEZER, 1B1HR www.jedec.org

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

Thermal Yiop - 3.8 6.4 K/W 1) PRQ-1003
characterization 2)

parameter junction to

top

Thermal Rihsc - 3.7 6.3 K/W 1) PRQ-1004
resistance 2

junction to case Simulated at exposed

pad
Thermal resistance Rivua - 348 |- K/W 1) PRQ-1005
junction to ambient 2)

1) RESEFWRK, BIZTHEE.

2)  1RIEITHE JEDEC JESD51-2,-5,-7 fEFR4 252p IR BAAXT TR, Foam (T + £3E) 1E£76.2x114.3
x 1.5 mm iR F E#HTHE, RAEE2MNMAE 2x70umCu,2x35umCu) - EEANERLT, BENEIES T ANPEILEYISE
— IAEREEM, (AERETE Ta=105°C, Possieation = 1 W F T #EHI T,

Datasheet 12 Rev. 1.11
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4.4 PCBig &
70 um modeled (traces, cooling area)
IS
1S
O
i
v
=] 4 1s0p PCB i E
A 1 70 ym modeled (traces)
<
E 35 pm, 90% metalization*
= 35 pm, 90% metalization*
<
v 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 IS PCBIRE
e | (R —
—m= O ==
| [EEEE =
|
| (i —
— B
oY ETE—
& 7 BT 2s2p i BRI PCB _ERIBUIRTL
Datasheet 13 Rev. 1.11
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4.5 PR

infineon

Ziun- BTG7016A-1EPW

Time [s]

I
=== JEDEC 252p
100 1= === JEDEC 150p - 600 mm? /
JEDEC 1s0p - 300 mm?
== JEDEC 150p - footprint | m———
/
g /
X 10 —
E
e /
. / /
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

130

120

110

100

Ruua [K/W]

Ta

20

80

70

60

50

40

30

Rthia- BTG7016A-1EPW

Cooling area [mm?]

J
\\
\\
0 100 200 300 400 500 600

=19 EREIPAFH
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5 ZHESH
5 55|
HBUERRTIN: —MIHBHE, B—MEHLE. 1, FER MBI, ATEEER
Rt RIPELRBES G, F— MRS LIWATFIEREE.,
5.1 BEFAASIE (N)

NGB IN BCERE L @E, MANERS 3.3VMCU M 5VMCUFER., BIF@EANISESEECER LRI BE,
UEEREERFRMANSETF, ZHDENS|IHMEMNESBETE, ZFFEHER, WMABRNBSERNE
10 FiiR, i@IIDENS|HIFNNS I BIA T IS TRENSIBD /v OBIERFZIMNERIIT . SNRAERIZSIH,
M AZE R 10 kQ EBPERG HIEREEIGND 5 | ISR SR IZ 5 | R,

ERRANFEAVPRES IN 58 6PI0 DI ASERES, BENFRFRARSENFE,

WA ERFFRNRSHREER, RE:
o INSIHIEREDRHERMANEEZ LHZT
+  DEN 5|B{R&EHERFE

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

YRET "SR T IRSHZAEBERZSER Vo M Vivwws EXo
XM MEZBEIRNXRWNE 11 FiR . WRESEFTRERFENBRE Vi IBESTHERMRETRSHRENE

[£o
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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)

PHRfERE (DEN) SIRMEHIIZETEREER, AIRTFEUMERIP. RIFBEASH DEN SIFIZMA, 2 DENFIHIE

"SR F Y, PERER (WF 1011 ETHREZFRE) UNEINAE A DEN “RE T ploR# 1T IRz 12l

(BHE 42 THREZFE) . SBEUARET N, 2HRER, ISSIHBEMASES. tiEFERIFEITR
"EREPROREITEM (BRE32)

VS
X
DEN —
B b
Ipen Vs(cLamp)
Vbi(cLamp) ZS ESD @ ZS ZS
Vbi
\%
v
12 DEN 5| Bl EB B8

HEEFATEAEINE DEN SIMENI NS BT, 2EEEAN (MERERNERAFIZETIEIURY 12t 5L
HIZETENRYRCE) o H DEN SIHIBEM N RB T HEBEFMAETHEAFMAN, SHFEERNTREN.
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WIS IR Y, {RIPSI7F2@IT7E DEN SR EFEIN— kR (EFHSE, RAETEAR) RE6 (B
NE8IZME 32 THRESZIFE) -

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 |

I2t 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 LESN, ZERFRIAFIZ WL #2 BY, 1S SIS & fsiasnorn BIRS T ER 7T

WNR 12t 5| AN AR 2 B BIBB IS T Rocorens 2fFSHQME 12t S| EE. EXMIBERT, HEBP=IEE 12t
RiFfhsk 1, FBEHEFINFZEthit428s, 7E£1S hEsh & H his(2t_open) BYAG T B 37
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5.4 ARERESIE (ocT)

afineon

WmEE (0CT) SIMIATIEITE OCT 51/#F0 GND 51 R Z iEl&E#E— 1 BB PR SRARINIA T 1 R E E.

VS

%4
OCT decoder
ls(oct_sHorT) P>
ILxocm) —»
lsoct_open) ZS‘

VREF

-

OoCT

Ini

y N
[ﬂ o VAI(CLAMP) ESD

M~
dl

I~

|

Vs(cLamp)

E 14 OCT AR

W5 OCT 5| fFN M Z BBV BB RIS Flocr_sworr, NIBSHFIRF OCT 5IAAEEE. EXFERT, SRHBEEALBIKE
NS REIREE . B, HIEFRINFIZHTHIIE #4 B, lsocr sworn BRI EBIRSTE IS 51 & Ho

gN5R OCT 3|RIA GND SR Z [BIRYEBFRART Jocr_oren, MIBRAHLNE OCT 51 RIFFERo

AXMERT, SRAEERNBKENRSIERELREE Lo FI, HEFIRFIZETHIUL #4 B, 1S 5] F]

SR hsiocr_open BIRL I EE 7o
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5.5 EWEN5IH (IDL)
TARBEHSIE (L) E2FRELH. TREXMAKERX TENSES, HMERX T T,
Vs
¢
1 5 IDL
i\ — N
Vsicamp) IDLE or L Ioo
SLEEP esd /\
Vbo(cLamp)
i
v
e Voo
50000 v
lIGND
15 RS | B EE i
5.6 BSFEZES I
re6 S - 285
Vs=5V & 20V, T,=-40°C %l +150°C
PRAESE WA, [N HMENE: 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 Vbi(th) 0.8 13 2 v See Figure 10, Figure PRQ-168
threshold 11 and Figure 12
Dlgltal input VDl(CLAMPl) - T - \" 1) PRQ-169
clamping voltage I=1mA
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......)
Datasheet 19 Rev. 1.11
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xR6 (88) BSM-ZIESIM
Vs=5VE| 20V, T,=-40°C El| +150°C

BRIESZHIRIA, [NIYHHMBIE: Vs=135V, 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 Voi=2V PRQ-173
IN pin ("high") DEN ="high"

See Figure 10
Digitalinput current at | /) -25 -8 -1 HA V=14V PRQ-930
IN pin ("high") DEN ="low"

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

See Figure 10
Digitalinput current at | /pgym) 1 10 25 HA 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 | VacLamey) - 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
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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) REITEFNR, BHIRITEE.

Datasheet 21 Rev. 1.11
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6 =2 P77

ZasthE 18, BTREBEEUNRIIRmHKEE, vs EEXRBEQNBEE, NREIMBBEERETFR
EFE (Vs<Vswy) » NPEIETHERBHAKBEBCERIZH, LEBHAE, HHBBE () BImEIERE
(VS>VS(OP)) ET_]', Wgﬁt%1§%§1ﬂo

6.1 BEER

Vs> Vson BY, 2MFEBLUITIRIEER:
v PRERAETS

o RUER

o HIZETEY 2t 1R

v HISHTRVAEBUERRER

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 HEBERILBYF

' Vs EEE EE,:'Z

¢+ Junction temperature

o B 2t RAIPEIZORTS

clswd_cls ————
CLS ——— cls_ina ——
cls_clswd
AL
i2t_cls cls_j2t | T
pwrup pwrdw
slp_izt  —1 l
£ \ 4 |
s — i2t_idle — €— ina_i2t — LY —— ina_slp —»
-  idle_i2t — 12t —— i2t_ina — E'E{%ﬁ{ﬁ ﬁtﬁ%
‘ I— idle_ina % + ? A iwd_ina T
e el iwd_slp slp_iwd
awd_idle idle_awd i2twd_i2t i2t_i2twd e l
v | v | v |
CLS with Active with 12t with [6———— iwd_i2twd ———  Inactive with
diagnosis diagnosis [—awd_i2twd 5  diagnosis | i2twd.iwd ——— »| _ diagnosis
A A ) A A
awd_iwd
i2twd_clswd
clswd_i2twd
clswd_iwd
16 BRERIIREE
TREMHT EIFANEIER, SEERFMHNRFEEE,
Datasheet 22 Rev. 1.11

2025-04-30



BTG7016A-1EPW

afineon

Datasheet
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 23 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 kB
FURET, SIHEBELAKRME CXEREMEIINZEIVSSIH) , EAHBBREREFRERE,
6.1.2 e

WHERERE (15) DIEVSSMF EAY, SN LRRES. BEEERN EF, EASFR/NTIESBE Vi, FILLR
6 S S B

6.1.3 HRERIR T

WM (IN. DEN) HBMAEET R 2t RS ERTF LIRS So M2 2t RESIRE Soc et BT,
S TFREIRIET, B TRIREREY, HHK OFF, BARER/N (BRBM hsswr) o HUBALTHE
R, FEEE RS RPN, WRAHEMERIPEMREN, NRERFNKRES (EBNE
8.3.1 ETHRIFH) o

6.1.4 12t IR

—BRANEIMEMN EET, MR 2t 2BETE DURS Su, FHERE RURIPIHEE (FRiths)
EIEEIEE, RS EN AT LTS 9.1 ST, BRI om0 1SE (7F GND 31BN
2, FHVS3IHAMEREIEREBETR) o T TR E P EEE. BT DEN 3IHIEE i RE T,
R, ZEREIA,

6.1.5 HIZWTRYIEBUEIETC

QE DEN SIMIBMIN S BT, MRASIMBMNRETE, BERLTFIEEREMZKER, BEE
%, ATIHE RURSHE RURSEIUR T 26 RtRE. A

UK BB EARBE A LESS 0.1 = E, BFRERHISENIERCEER lanomic o BEIET. oM, IR
FisHREAN, HEREML, FMESSEETISSIHLE (F2ERE80LE2) .

6.1.6 wiZHrEY 12t I

— B IN 3IfIF0 DEN SIMIB A S BT, RERSHNBISHN 2t 18, 5 2t B0, BEHE 2URDS Su
FIE 2CIRIPTNEE (IRIPHALE) fibk J5 7 BN 585,
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2t RS ERIFAREAT B E 0.1 ., EBEIRFER loww 0 IEFE (7€ GND 3|HINTE, EA VS 5IHIAIE
REEAHBER) . A, WEMEEFRIFERE. b, BFIZHEEEN, HEREMIE, FMmAREHI
EISSILE (BRE42) ,

6.1.7 = NRT
TR IRINFEER, HEPERGFERLDE oo 0w > FRREHBERFON,. HBIHHEUTE
MR F AR, BaFEANT R

¢« INSIENNEEFE

o AEERREBIERIRT Loy - foie s

+  DEN 3|HIEfI A BT

o RUFRIPIREITE Soea < (Sewi - Socwvst)

v TREAER

HEHREUTTARIVERHF G2 —8, BRBTHER:

¢« INSIEM N REF

i ﬁﬁk%iﬁ%zlz%:_l: IL(IDLE)

+ DENSIMIEfIN"EEF”

ETARIT, SREERF. 2t F®KP. REFRPHIREIZEIIEEREER,

6.1.8 HIZMTBUEIRT

2 DEN SIIEMI N EBET B I <o BY, MERENFEFNEshIZER. MEDIZEHER B = /RIRIRVE:
RBFE)TE XA trowd_ideo EULFEHRITFER, AT <oy BRI oy, BEIE 2t B FIERERS. BR
PFEE N

W lono (200 (TE GND |BIRNE, F9 VS 51 LB RBIERFBR) o IR,
o LbIh, IRFFIZETRBAR, FHEREMIL, FMEIGEHMEISSIMLE (BRE

6.1.9 CLS =3

ZEHREBEMAHFX (CLs) BX, BTHRMATEFE. B#HAN CLSIRI, BIAERANSIM ENA
funices) BIBINIAZR LUKz DCuniers UG EE (BZFHER, SWFE7.235E) . CLSIEREN TR ERIMIRGE
2E235 lonp(i2t_p) *Elﬂio

6.1.10  THIZHTHY CLS IR

—B cLS &I pwm 55 (fvm(as)ﬂl DCuicis) F"Fﬁ?FEﬁ)\%IHiI]#E DENSIIEM "SR F”, MaFENEGZ
BTHRTUAT CLS. 2BMFITE 2t RESe: (1.=0A) . TR TEMBEFRIFEFE. LI, IRFIZHEBRAMN. 1R
Bk, 1SS EEEZMISE (BIE 42) . %%ﬁzEE/}ILL FEEBE Iononae o FBE

6.1.11  IFEFGERI

EBERILZE 2t ERBFMAKREERR = AR B AR 2B BRI, —BRASIHEMCAEREFE R
DEN 5|, SSHMESFENEBUERT. RMERFRIFLER, B2 2t KSHEEREETF 2t B
HZERVE. BEXF, BRIRFERESE loow o FEE,

6.1.12 WEER,

—BREFMHRIPE 2t RIFEMH, BB ILAIHFNKER ARREXA, EHRERT, 3 IN=58
2 H DEN=“'Z BB, [seaun B, 1S 5B ERREINFIZH. 2 IN={KEBEF"H DEN =88, IS 5|
B ERMHINF 128 (FBIRENELE) o

TR EFRPAFIERER
& 42) o
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6.2 Vs X[E

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

NRBIBETIE (12t 1REN. 2t FIZEIEIN. CLSHRIN. CLS FiZWiR. IERUERNSIAERCEIZUIE. BUE
ZHE) HBEEBBEEREFRERE Vsw, ASZERXARmEEE, 2t itEE1{L,
LHEBEBERTF Vswv ioie) BY, TR THEBEREXK#EME, SEEEBENXHA,

A
Vs

Vs(op) \ \

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

"1 ; .
- NG

ni;gc{;i T 12t Unsupplied 12t Z ’ IDLE Unsupplied 12t .
17 Vs RESFE
6.3 RS
rs BRI - IR

T,=-40°C E +150°C
BRIESZHIRE, [N HHEBIE: T,=25C
HARPEM A HEZ I REEHITR (RIESHEIRA) © R=210

Parameter Symbol Values Unit Note or condition P-Number

Min. Typ. | Max.

VS pin
Power supply Vsuv) 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 N = "high"
From Vps<0.5V to
Vbs= Vs
(RBLTH......)
Datasheet 26 Rev. 1.11
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*K8 () BSISME-=#BR
T,=-40°C &l +150°C
fFRIESHIWRAE, TN REEE: T,=25C
BRI RFE M ENEEE R TIE FBRIESHEIRA) 0 R=210Q

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) REIEFNR, BIRIHEE,
6.3.1 BRI - BIR
R B IR
Vs=5V & 20V, T,=-40°C %l +150°C
PRAESE WA, [N HMENE: V=135V, T,=25C
AR A FERT M mHITE FRIEFEIWREE) © R=21Q
Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Transition times
Transition time for fast | ty(g;04) - 15 25 us 1) PRQ-1377
transition
Transition time cls trcLs_i2t) - 40 80 us 1) PRQ-1376
mode to I2t mode
Transition time idle tr(DLE_120) 9 155 |24 us 1) PRQ-1378
mode to I2t mode
Transition time active | trawp ipLE) 210 280 350 ps 1) PRQ-1379
with diagnosis mode
to idle mode
Transition time 12t tri2t_cLs) 30 70 140 Ms 1) PRQ-1380
mode to cls mode
Transition time | trgwd_slp) 150 210 300 Ms 1) PRQ-1410
inactive with diagnosis
mode to sleep mode
(RBLT;......)
Datasheet 27 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 |- 0.03 |0.2 WA 1) PRQ-1006
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 - 0.25 5 MA Vs=20V PRQ-1007
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 IL(oLE) 0.9 1.3 1.7 A See Chapter 6.1.7 PRQ-1009
threshold for idle
mode exit
1) REFEFENE, BigIHEE.
Datasheet 28 Rev. 1.11
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=~

ThERL
AR KB EENBAR A NI NIEE MOSFET,

7.1 W S@EsE

SEEPB Ros oy FEBURTFLER Too 18 7R Roson BYZE 4o
EEN T, BRI T . y i ERIE“2"ITRFTE T, = 150 °C B MAEBIER K Rosono

Rps(on) variationover T,

Referencevalue: N
e ——
2.00 2" = Rps(om @ 150 {0
1.80 /’—
160 —
/
5 140 ____4/
E //
3 1.20
p—_
"r"gu ——-‘/
= I~
g 100
8 —
o= 080
0.60
040

0.20 T ypical

-40 -30 20 -10 0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 160

Junction Temperature (°C)

Figure 18 Ros(on Variation factor

RIZNARNNHNSHEFESNE 8415,

7.2 IXzh o #

7.2.1 IR = BE M £ &

IR FE A AT, PIHRAS B AN HURER N B 19 PRRATLAE R HHRIVE Eon A Eore 5 S BFEHTHIBT ] ton F1 tore
FX1EEE.
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IN , \
Vbi(TH) ‘ﬁ 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

>t

Powmos
A

- — >t

19 IXEhBE M T &

7.2.2 IR zh R M A

HAEOFARKARMEAEHE, BEV-FEEMBAIUT, EABRRUEIRERR. 77 LSRRI EMmR
IR, REATBEHMTE. HASERGAEMEBE, 15 Vos= Voscwro B 20 BR T ZIMAESE,
EFETEEXTINE 6.1 ZEN, HOALEEREER,

FREHAIZEN (Vs Vsciamrs Vosciamr) TR Vs BBIRSEIN,

Vs High-side channel

ZS Vs Vbs

TSWW) ¥ "
e
N

<
SZ ouT Vour

Vs(cLamp)

v
L
I 4
GND L Y

B 20 i OIS
ERMAEHIRHGTIED, RES1Ea8iERl. AEHEARNT:
Vs —  VpscLamp)

R, - Iy ) ] L
E=V . - In[1 - + I I 1
PR(CLAME) Ry ( Vs — Vbscramp) "Ry W

RAREE, AMATERBIRARR, TETHRAPRITHRG. ZRNR3INEs (BIHARE) MEx (EENHR
8) BRAAIFE.

Datasheet 30 Rev. 1.11
2025-04-30



Car
BTG7016A-1EPW Infineon
Datasheet
7 hEE

7.2.3 AEREFX

HEBMAFEFFX (CLS) WX TFIRENFAM A ER, UIHERHELIRFIZRE TN tov as «  ton cspeay « (dV/dt) on cis»
WNE 21 FiRo BT 1ERN G| IR IR funicLs) B&= l:tlijCVIN(CLS) 1 PWM 55N CLS ==,

_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,.

BIEERMNEEN SEEHMEEFERE, Rt HEE, HTURE CLS BT IZEIE CLS B, &
S EREILRQMEE jocn FTTF loer=50pA) BB, TRFIFELTFEERES (BHE29)

Zas IR RUKRES S (L=0A) ©
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t
N | as
t
Vour a )
Vbs(oLoFF) ﬁjﬁ
.~
/_/
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

ZVos < Vosororn B, =SBETHIM CLSHRTVELIRE] ONHREIL o M CLSHETX (IN="pwm”) F#H 2t =X (IN

="high”) Z#i, HIARELHIEZERRE. I TXOERMNEERAE, BRESH CLS EX ZAIHITE
THCTMNE, MMREFMELERNTHAE, NATUM CLS BREFRBEEERR. NRBERNELERNOH
FESE (TimEEBR) , Mg iRE QSR EER. thoh, ATLOBEE ER iR TN EN
ERHEPRIERR M

7.3 BRI

7.3.1 REBERTA

WRVour> Vs, MR RAITIERHRAEE (BRE23) . XMEHEIFAREABER .

MPBELR T RARS, BERREAZNE, mESHERME, SESRHFEEAS. NIRBELTHABRS,
BT LAFRER Ros v B3I R AP BITHZEFERRS Ros on) FHYIE BIE1THEH,

EXRAABEST, RB|-IL|<|luw |, BERSERFIFABHIXARS. EREERZET, RE-L| <] luw|
FLETLUTHIEE (BHE24) .
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f
Vs
s
Gate driver e
|
T 1
Vour> Vs
. . INV -I
Device logic Comp. ouT )
P
GD
=] 23 R 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 JDMOS R
ON OFF
>t >
Ny 2N /
/ CASE 3 : Switch ON into inverse current \ / CASE 4 : Switch OFF into inverse current \
IN R IN
I OFF ON ON OFF
>t >t
I I
A
TNORMAL NORMAL NORMAL NORMAL
> t > t
INVERSE INVERSE
ADMOS state ADMOS IR
OFF ON ON OFF
NG LY/ AN > Y
=] 24 Inverse ON - IV i [z [F] EB 7R B AU @ E 455 14
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7 NEEK

A AHRE, RIFVUHILE AR RIFAD

7.4 SRR

& 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 IL=5mA

=25°C T,>25°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)

(REETA......)
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|10 (%) BSFFHETHERLE

Vs=5V E 20V, T,=-40°C

El| +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
capaciFive load DCyin(cLs) = 50%
switching mode
Duty cycle for DCyincLs) 30% |50% |70% |- 2 PRQ-589
ca;‘)acitcive 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 |0.007 |0.018 |0.032 |V/ps Vs=13.5V PRQ-1487
CLS Vour = 30% Vsto 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% Vsto 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
Ty0=85°C
See Figure 21
Maximum number NeLs ACT - - 50 kcycles |2 PRQ-873
of CLS mode Vs=14V
activations T 0= 85°C
See Figure 21
Thermal shut T)_CLS(DYN) - 30 - K 2 PRQ-1432
down temperature
in CLS (dynamic)
Output characteristics
ON-state resistance at | Rps(on) 25 - 18.0 - mQ 2 PRQ-1010
TJ=25°C T,=25°C
(RBLTH......)
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& 10 (%) BSFFHETHERLE

Vs=5V | 20V, T,=-40°C E +150°C

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

infineon

HAV AR M A HE R R AT (BRIEZEHEA) @ R=2.10
Parameter Symbol Values Unit Note or condition P-Number
Min. | Typ. | Max.
ON-state resistance at | Rps(on)_150 - - 33.0 mQ T,=150°C PRQ-1011
TJ=150°C
ON-state resistance in | Rpson) crank |~ - 375 mQ T,=150°C PRQ-1012
cranking Ve=3.1V
ON-state resistance in | Rps(on) IpLE - 37.5 - mQ T7,=150°C PRQ-1013
idlemode atTJ =
150°C
ON-state resistance |Rps(n) 25 - 185 |- mQ 2 PRQ-1014
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 - - 375 mQ T,=150°C PRQ-1015
in inverse current at Ve=13.5V
TJ=150°C =4 A
DEN = “low”
See Figure 24
ON-state resistance |Rps(rev) 25 - 375 |- mQ 2 PRQ-1016
in reverse polarity at T,=25°C
TJ=25%C Vs=-13.5V
L=-4A
See Figure 34
ON-state resistance |Rpsrev) 150 - - 50.5 |mQ 2 PRQ-1017
in reverse polarity at T,=150°C
TJ=150°C Vs=-13.5V
IL=-4A
Nominal load current |/ wom)_ss - 6.8 - A 2 PRQ-1018
Ta=85°C
T,=150°C
Output leakage current |/, (orf) 85 - 0.03 0.2 WA 2 PRQ-1019
at TJ=<85°C Vour=0V
Vin="low"
T,=85°C
(REETA......)
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£10 (8) BSIFETHESR
Vs=5VE| 20V, T,=-40°C El| +150°C

BRIESZHIRIA, [NIYHHMBIE: Vs=135V, 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 - - 5 WA Vour=0V PRQ-1020
atTJ=150°C V= "low"
T,=150°C
Inverse current I anv) - -6.8 - A 2 PRQ-1021
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) WHRRET =150°C
2) RETESNR, BIgiHEE.
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8 SR

ZREATITE. $R. RAEL (RAFE) MEENRF. YRE0TARESREN, R HEPRER.
YREAFRERN, SREPIE RO NRERER. BESNERE (Z BRI towe) » PG
RAPTHREL B E

EREEFHREEORET, R RRIPEER, §E R IRIEES FHEE.

4 GND F1 VS 3IBIRIERY, BB RIBRPRIER.

8.1 AR R

ZRUES T EENE (Ties) D (Tow) BERFEE,

HERTBIRNEE (Tiwey T Tion) 28, SRBERXE, UBLESRE, BEREXFRS,
BRI REEEMAUE R, FERUFRNABEN . ZITHMNE25H E26FiRe Tiren BEISRER
PEERE,

IN T
t
DEN T
'
t
LA
IL(ocT)
Inom) _:[_ _____________ \ ___________________
-
»
t
T A
Ti(aBs)
f .
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 ocT)
A .
»
t
T A
TiaBs)
= T
= T(REF)
A -
»
t
Is ls(FauLT)
hs = IL/kius
A .
»
t
Internal®
latch 0 -
»
t
26 SRR (37)

ST RFRIPFERATFEER XA, FHiTH 8.3 ERHANER R,
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8.2 oS E R
EREDHIBITIT, BISBLRRI oo BRI

H5b, @I TESRMHEY OCT 5IFIA GND 51 Z Bl EEFE, A LUSERIBE /o MRIRRYATES &A=
18 hocr AR B RS ETECE S RALMENE /Lnocro

AREE (REE Vos BZL) FHZRINT AR,

Iocr). 11 [Al = [(ToctrlnA] —7.5[1A]) - kocr + Iwocr). - 40l Al] -
[1 — (Ty[°C] + 40[°C]) - kzy_r0cT) - 10_3]

AT EEERRTE OCT 5 ISR AHEM Z BIRYSIEFEFE Rocr (B, AJAZRIATAIE:

Vocr
/ = 5 3
ocT Rocr 3)
It a
IiHoey T—— -
Iyoet) T
o — >
% Il
6(\)‘ ,/O(‘)\ 6(>' O(‘)\_p o
"%, My Vay %%
27 B locr ﬂﬁ*ﬁﬁiﬁ.fﬁﬁfﬁ

SNSRTES |H_EAQE OCT IBEERR locr BIFRREFTRR, MBI ENERSHEE L TALNEE /unocno
WREEFURTFIHE DMOS MRV ERE Voso
INRERT R EFE R locr <30 pA (BREUE) , W loen TEVosSEEIRF R (WE28) o
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Iuxocty with loct= 50pA
A I (xocT) with locT= 40uA
N e U o— IxocT) With Joct = 25pA
§ 0.8
H?‘_? 0.7
c
2
& 05
i
2
=
¢
Vbs(LocT) Vbs(HocT) Vbs
28 H Vos AIAR I RREZEL

AT ATERFERETEESHNATRARR, TREAEERENAZIRAE, HbEE T,0EMMmEEE (B
D& 29)

RN ERREA S T

R Iyocry with Jocr= 50pA
......... Ioctywith locr= 45pA
N I Iocry with Jocr = 30pA
E‘ 0.9 e
o
T
®
g 0.6 v
A
§ |t
T
& 29 W T ARATERREZL

FREEEE vs AT LUERTEIAZE 18V KL E, FINEMASNEBEHRMET. HI@EHAB) Vs = Vsys) B,
LR MEBREGLE /ocr ss)o
NRIFEFIAREERTER locr < 30 HA (BREVE) , W lioeny 1£ EVs EASRE (WE30) o
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A .
Iioctywith loct= 50pA
------------ Iocty with foct = 40pA
A Iiocty with loct = 25pA
0'8 e
Iocr_s)
07 ................................................
c
0
E 0'5 e EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEE
G
>
=
S
Vs(s) Vs
30 Vs BER AR

Bz lo B, BEXHF, BEAIRIESE 8.3 EFRHARIE SEBIF RIS HTAE,
8.3 s RIPMRE IS I
A B[BHERIPNGINHESG ERIIR) H=ERm LR :
o BEXAHFRFHERS (RIBEER1)
v WIRBENIRFIZETG FEIERS, ME IN="&"HER FRMEER Isrun
(ZBWE 1011 =), HIN=YKBFE, BER | 1s(pEvoFF) TEhHE #1 AMEH (BILE 10.1.2 ETHEEZIEB)

SNRFAE RIPHGEIER B R 11 PHRB EFACE &M, BERUBXAR, i@ DEN 5IRIE NG| #]
NAEL,

tesh, SBHERBEEEDTFS, AIRIPFESERBEFH T AL ENEEEME.

r11 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 RIFHE EEEMUFE AR

FEBFHT, 3 IN BEUNSBEP N, BETH. NRBERPEAL, BHERXE. EREEXARKS,
BHIBWEE(, BRBEEERHEE:

ERING I BT RN I HNIEE AR IFEMEHKT e (“BIFEE(IZERETE)) , WRHRE
RIPANBIB EBIBUE &4, BEBHEN (BlFR11) . IREPEEMER BNERBAENUN SE
T, MEERFERARE, HEEN toeaw RELe —BRNSIFBREBAUNEER, e EHN
Bl

SN A REEF 0, @A DEN SIRIEMAKAH (EFAR, AR THER) , AILASREI RS EEs
214, MEEFF toeLav(cR)0 KENNZE DEN 5| BIBYRK A AYFFEE BT 8] KT toen(cr) LU RAER 1138 & il
BHRIPALA RS e BEE A SRIRUNE 31, & 32 FE 33 Fim.
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Short circuit to
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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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Reactivation conditios
fulfilled (T,andfor AT/
and/or overload)

Latch=0 |

Yes

DEN pulse > topne

No No

Wait until
DEN pulse > topuym
h r
-+
TA I
TN then start countig o
Y toeanm
Y
Y
No
INis low
Yes Dedatching with
DEN
LopLam i
topavr) elapsed
& 33 SBAERIFHAREEHFRER
Datasheet 44 Rev. 1.11

2025-04-30



Car
BTG7016A-1EPW Infineon
Datasheet

8 By
8.4 HibfRP
8.4.1 REFERF

ERMEZER (BHRARBEM) F, BFREONFHE, MERWIIRAON (BB Roswey) » XIR
BT R PRI R, ZEENES BN _IRETI TSR, BRI R EE RGN
R EFTER A BAIRE BB FRNG B ERIES IR 2 SR B ERRE] (BS I &2 7 HAVEN &
AREEE) UK BLULEFNNAER), EMERT—MHEENA, BIERHE ReverseON B2, ERE
WRsEHERIE], BB GND SIHP (-lowo) BUE ReverseON PTATERY, L, #RIR GND 5|HIFIS3 (i GND
SRz B 7 FE PR B’ AR

NI
[ 2|

[~
|

r
1*T
iy

i
34 SR RERP (ARG

8.4.2 o ERP

W EBE RN T Voo om T Verruo) ZIBIBY, S SR EIGTHIRRENE  HIBFE S,

BT AR A RIS 722 5. BEHEMUNE, IHEEERLREEEEHTEERE, BNV 5
GND 5| ZBINEBE (Vsciame) o

8.5 BhLEEREER

8.5.1 = BB S B R T

REBEHHNAREAEMAEY, EBRNOHERATARTISHMaSHoREE. MREKNBMERS, EE%K
N HERETT, BRI ERELE,

PROFET™ Wire Guard 284 RI 2B =K 10 pH & funom)_ss BILR SR BB,

SNRN AR EERN/SRGTERT DREN, WHMNRIGE ZRE (L% 11 & PR RE D, ) &
BIEM, FEFEIREXGENAHBREBIZ.
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8.5.2 AKX
IBBAHEOES, BWFEEEBFHNSIMA MCU ZEERE—BE, WHRBEXE W% 1 EHFR) .

2R HIRHFIIN GBS (BT BIAZEE) , HesHEMELXE], B— 1 FLEHHIE, &7

BB ETUARIE,
8.6 BSIFESHFRIP
K12 SR GRIP

Vs=5V &] 20V, T,=-40°C El| +150°C
BRIESHEIRA, FNIYHEEIE: V=135V, T,=25C
HARRE M A HERZ I R EHI TR (RIESHEIRAE) © R=210

Parameter Symbol Values Unit Note or condition P-Number
Min. Typ. | Max.
Thermal
Thermal shutdown T)(aBS) 150 175 200 °C 1)2) PRQ-246
temperature See Figure 25
(absolute)
Thermal shutdown Thys(aBs) - 30 - K 3 PRQ-247
hysteresis
(absolute)
Thermal shutdown TJovN) - 80 - K 3 PRQ-248
temperature See Figure 26
(dynamic)
Voltages
Power supply clamping| Vs(ciamp) -40 33 36.5 42 v hs=10 mA PRQ-251
voltage at TJ=-40°C T,=-40°C
See Figure 20
Power supply clamping| Vsciamp) 25 35 38 44 v 2 PRQ-252
voltage at TJ = 25°C lys=10 MA
T,=25°C
See Figure 20
Low level of VDS(LOCT) 135 15.0 16.5 Vv 3 PRQ'1248
overcurrent threshold
depending on drain
source voltage
High level of Vbs(HocT) 18 20 22 Vv 3 PRQ-1249
overcurrent threshold
depending on drain
source voltage

(REETR......)
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Vs=5VE| 20V, T,=-40°C El| +150°C

BRIESZHIRIA, [NIYHHMBIE: Vs=135V, 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) 1XEhEEM,
2)  NTE Ty=150°CESMizo
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 |/, ocT)_40 36.0 [43.0 |50.0 |A 1) PRQ-1022
overcurrent T,=-40°C
detection threshold

dl/dt=0.1 A/us
at TJ=-40°C / u

IOCT: 50 |JA
Highest configurable |/ nocr) 25 340 405 |47.0 |A 12) PRQ-1023
overcurrent detection T,=25°C

threshold at TJ =25°C dl/dt=0.1A/us

loct=50 l.lA
Highest configurable |/ 1ocT) 150 31.0 (360 [410 |A 1)2) PRQ-1024
overcurrent T,=150°C
detection threshold
di/dt=0.1 A/us
at TJ = 150°C / /M
IOCT: 50 |JA
(REELTm......)
Datasheet 47 Rev. 1.11

2025-04-30



BTG7016A-1EPW

Datasheet
8 AR
+®13 (%) BSFFERP - ThEBILE

Vs=5V & 20V, T,=-40°C &l +150°C
FRAESHEIREE, TNIYHBEENE: Vs=13.5V, T,=25°C

AR R EERE B EHTIR FRIEZHEREE)

. RL: 210

infineon

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-Number

Overcurrent detection
at high VDS

IL(ocT_vDs)

25.0

1)2)
IOCT: 50 |JA

Vbs> VpsHocT)
See Figure 28

PRQ-1025

Overcurrent detection -
jump start condition

-~

L(OCT_JS)

25.0

1)2)

Vs> Vs(ys)
loct=50 l.lA
See Figure 30

PRQ-1026

Lowest configurable
overcurrent
detection threshold
at TJ=-40°C

IL(LocT)_-40

5.0

1.5

10.0

1)

T,=-40°C
d//dt=0.025 A/us
loct=7.5 l.lA

PRQ-1028

Lowest configurable
overcurrent
detection threshold
at TJ=150°C

I (LocT)_150

4.0

6.5

9.0

1)

TJ =150°C
d//dt=0.025 A/us
IOCT: 7.5 |JA

PRQ-1548

Overcurrent threshold
ratio at TJ =-40°C

kOCT

0.729

0.835

0.941

2)

T,= -40°C

PRQ-1317

OCT current threshold
for short detection

locT_sHorT

83.3

MA

PRQ-885

OoCT
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

Kk, 1L(ocT),MAX

0.947

2)

PRQ-1498

Temperature
coefficient for typical
overcurrent threshold
calculation

K1y 1L(ocT),TYP

0.857

2)

PRQ-1587

Temperature
coefficient for
minimum overcurrent
threshold calculation

K13 1L(0CT),MIN

0.731

2)

PRQ-1593
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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 RIPHFIE IRIBAFER /L. FIE 12t (RIFPEIZERVETEI B 12 70 12t (RIPHAZRBIE FB IDC BY /e THE W 12t
KBS Sieo

— B 120K Su i ERE 100%, BiEFEXE (WE 35)

t > toeLAY(LR)
INT
I - t
2t %
Si2t_x t
tizt_x_TRIG ti2t_x_RESET
100 %
Sizt A
Siat Siat_HysT
t
Operation I 12t Inactive Slee 12t e Slee
mode L ne P
t
35 12t GRIPESF

UINRLEATF 2t RIPEHMEAN, BEEEBIE, HE tREEHE—TIHE, HH i1 =0A,
12t fRIP B LR BVAR L BB BURFI2BR 126 IKZES S e a, FHEBLUBEE U T AR ITEIEE A ER:

0 for /L < /L(I2t_x )

2 2
tiot x_TRIG= Toe - In (IL - Ifntx - Spea

5 > ) for constant /. >y, )
I = Ko -

7‘—|3T 12t '{klu\ E,J-*L, IL,\{E Spia R __l-L/Ll_l_J—l-‘T-*L. X EE/}IL I A 1+%:1\_'.FH:II

It a
Sa=—5— (5)
L(I2t_x)

2t IS BB EBUR F IR FLIRMSLRR 12t RS Suco WRMBETFIERE Su BE 26 IKSIRHRE
A 12t REITE Socwst BITIEZGEN 12t $23K) BY, 12t ITESTENVEKREE S EMKTF
ERESE Szt BE 12t RESE Siat_nyst BEME 2t KEITE, MMIERR 2t IKSE Szt a ME 12t RS E.

VIIRIRESME S BEFIINE, FATMUTERZGBEE: slp_i2t. slp_iwd. idle_i2t. idle_ina. awd_i2twd
M awd_iwd (BIE16) . EFABEMIBIREZMET, RURESITEIYIMERREIS, [BEFFIE.
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UNRILFR 12t RS S A FIEE 12t IRFES FINEL, MARESZERIFEESR (ZEHTF 12t RIPHILEL A BY
i8]) EBFDEE 12t RS S, TR
I I%(IZt_I)

Spt1 == (6)
L(12t_x)

B 2t RIPFEML EENERIEI, 2t RKSHBEELTETFIBERES. B E 2t KSR HSoowst (BIE
35 ) o Jtt?fgj:ﬁﬁjlaj tiot_x_RESET EE LXT/AftéﬁHj (1E§'I§ IL=0 A) .

2
¢ x RESET =Tt - In ( 2R 2) (7)
(Itqze n = I mysm)

HFIFMEREN PCB RSEMEBBHIAITH, TREIPATEE B tocwe ZBIMRE (BIE 36) . Eit,
LT BRNRANE A RERZ R TR GRIRITHES, EZEEENRK 5,
ZEEEENTRARER 2t RIPBLR (0 (B 36)0 12t RIPEHER | 2 BT LUBIE LB B R AYIEIF R Ry K
WEdE, ZEBENTUEIZTESRMRY 2t SIS 1 28l B &R 14 THIFAES. WNRIEFEBEFRIE
P&, 2SFIEERE 2t RIFPERL 1o

A
t
—— |12t protection curve
— 1 12t protection
—— curve 2 12t
protection curve 3
12t protection curve
4 12t  protection
curve 5 12t
ti2t_x_TRIG
I
IL(12t_6) ‘
36 12t (RIFEI R REEE

2R XEBELIBIR TR TEEHIT TR, BXIFHIIELTAEIR 140

12t 4w A2 B PRI ERYE 2 BY 18] tomcroy B BSFPIBREHT 12t fRIF BRI B RYRT 8],
ERREERRERRE, RtITBERIGLBHERTRMAD. EREEBFHET, 2tHEREMUHER.
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9.1.1 2t RIFHISHIR
ETRBER AT IZEEECERNT, 2t RIFITERZR,
EMRtIBRRFRATHIER, HIAHETHERMEZYE (BIFE61T7E) . Hi=0A, MIRtERX
T RER M REEENE T LB AT AR TR

Iz
fT(2e IDLE) = T12¢ + In ( SR 2) (8)
(Igaeny —  Iyeenvsn)

HBAEMTHERZ N 2t ER. 2t FRER (@RE ISR MIERUEERA, RURTSHERY]
SREFRTUINEL 12t (RIPES (o) BIFDIEERAR (BRE 37)

INI
t
A
I \
IioLe) 1y
t
A
S
2t tr(12t_IDLE)
Y
Siat Siot_HysT \
A
t
Operation I o 3
mode 12t = 12t Idle | Inactive Pleep N
t
37 TREANFE

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 RBEIZIATEUERS, MRMEIREIZETHIEA] IN KRS, 72 1S 51 ERHERERY 1B
(BEXEZFAER, FEIE4)

ik #1 & IN =“TFH BT - 1Y /sann BB, REABEC X

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

MO #2 - #5 & IN =“{REB” - 1;s FEIFARIE 44 PR
HHEPITEER B LUTE 12t RS THEBVERIBTELE IN 5|BISK DEN 5IIE i, Sfifg, BERIUERITH, Hiksu#H
17 2t RS R
fEA IN SR @BDIEMNS I BNEE RN REBEF IFENERKT o (“BITFSSEMIEREE) , BEiEE
WE, MREBiIFESIREMERNERNBMABEUN SBEE, BEBFRIFIXIARS, H#EKE tDELAY(LR)%
wWE i, —BRASIMERBANMEEE, TR (LR) MEEHED (BIE38) .
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T ()f) tDELAY(LRL
IN 4 | >
) "
I ’
( .
)y >
100 } {6 t
— )
(C >
)y >
InternaIT « t
latch 0 ()()1 0 1 .
« t
DEN T " .
hs(FauLT) I hs(rauLT)
Is I Is=I/kus |f ); DO Is= 1/ ks |f
S ( \l ,
)]
38 12t RIPALET IN S REBIFNFE

{53 DEN S|f0: HEASIEI A KB "ES, @3 DEN SIRIFEmAK S (EF5E, AR TRSA) , "TLISRE]”
RNEPIIFRIENL, MIEEEHFT toELAY(LR), HEDNZE DEN %IﬂiﬂE’\J%/EIJﬁ,*Ei@M\;ﬁk?t DEN(LR), LU R R i
FREA (BRE39) .

I
IN )
44 »
P2 t'
IL] r
{4 »
) >
A t
— ——
%
-~ (J
(4 »
)7 t'
Internal T ()(;
latch 0 S ! 0 ! >
t > toEnLR) t
(G < »
DENT ()C)
) >
hs(FauLT) i ; hsgaumy T
hsT Is= 1L/ kus (T\ IS(12tOFF) ..ISLI.ZtiFF) Is =1L/ ks f_
(L »
) < -
toen(so_am) = t t
s A fep &b & =
39 12t (RIPfZ BT DEN S EREHENFE

R H ORI A& BT RS BE S SRR UNE 40Ff7Ro
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infineon

No

INis high

Latch=0

| | Switch channel ON

DEN pulse > t pewps

4
<
r

A

12t Protection
Triggered

Switch channel OFF

No

Wait until
DEN pulse > t e
A
‘F‘
-
Ll
A 4
Wait until INis low
| SetDENto high | then start counting for
A toeLaviLR)
Y
Ll
Y

N

No

INis low

Reset with DEN

Continue latching for
toeLaviLR)

toeLaviir elapsed

=] 40 12t RIP 2 B RE B 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-1029
protection curves
IDC of 12t protection Igat 1) 6.8 75 8.3 A 12) PRQ-1030
curvel
IDC of 12t protection I (2t 2) 6.1 6.8 7.4 A 1)2) PRQ-1031
curve 2
IDC of 12t protection |/ (5 3 5.5 6.1 6.7 A 1)2) PRQ-1032
curve 3
IDC of 12t protection |/t 4 49 5.5 6.0 A 1)2) PRQ-1033
curve 4
IDC of 12t protection I (12t_s) 4.4 49 5.4 A 12) PRQ-1034
curve 5
IDC of 12t protection ILgat_6) 4.0 4.4 4.9 A 12) PRQ-1035
curve 6

(REELTm......)
Datasheet 55 Rev. 1.11

2025-04-30



BTG7016A-1EPW

Datasheet
9 RGP
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-1312

Curve

Initial current for 12t | /5t ) 1.4 1.7 2.0 A 1)2) PRQ-1036

protection

Transition times

Transition time 12tto | trat L) 0.9 121 |15 s 1) PRQ-1008

idle /,.<10 mA

1) REZEFEMWR, RIGITHER.

2) RtERMABFHEEREEE 200 7
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10 0

HFIZErB 8, S|HE IS5 LREQNERES (s) » NREZERMIZET (DEN SIMELMINEBTE") ,
IS 51 T A EE.

WNRFERERMEAFIZUNTNEE, WFEETE IS 5| AR E M 7 (8] EIZHQ M EBFE Reenseo

Rsense FBREEML ST 8200 (HINRELBER LERIZRP, WBEEXDET4000Q) , RESIBRQM
FBER FR Y ThERFE R

BARMER Rsense = 1.2 kQo

BT IS SN vs (REB Z B A R EASNER, NREMSH BEAENEIRMESE, WAREIR IS 5IEZEIH
S YA BB A o

HFESIE 41,
VS
Output
channel
| (T}
v o
Overtemperature N D2C .
protection i) o
Overload protection > :IS'FAUH) > - q
IS(OLOFF) nl kILDIS
- IS pin hsuag - - pJ out
protection Cfon gti::o' hsq2t_status) @ ll ;
DEN > lis(kiLpis) >
o R is(ver) »
OCT I
IS
41 CHER
= 15 N[/E T IERAE) 1S 5IRIBPIRSIREE M,
K15 SENSE 55, MAFKHAITHEE
Application condition Input | DEN Vour Diagnostic input
level level
Normal operation and short "low" ["high" |~GND #1:Z
circuit to GND .
lis(pevorr), hisgztorr) if latch # 0
#2: Iis(at)
#3: [is(sTATUS 12t)
#4: Iis(ocT)
#5: Iis(ver)
Overtemperature z #1: Iis(pEvorF)
(REETR......)
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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

Datasheet 59 Rev. 1.11
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TR B F— N2 (U0, RN BBV 2t GE”) , WAFE DEN 3IBIMALAMHEI— Nk (R
B, RELFR) |, BEH b n0 (IIFFSURHIHEEREY DEN BRRFFEENE") o MIRBRAIET oo m
(“DEN B2 FB FIRF IS UFALRES) », MITRHITHA TR, HahfERAERNE 42 iz, 135

RE— TSNS, S|HREME—MZETALER IR,

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

SNZRMENNTE DEN 5 |RIRIBK A 9 FE - FE T BYFF LT (B K TIN5 12 BB AT HY DEN RK ALY I8] toenso_ro), TISEPRR
Pttt A e[ (ZE43) . FEET— 1 DENSIESREFES, IMFIZHTME—NZiTtut s (BUR
FHNS MBS BT 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 2 BB e

RANTHN CLS 12, EETERANSIHILIEN PWM 55 (fVIN(CLS) # DCVIN(CLS)) , HEIANSIMEMN N SHBEFEH,
2Bz,
IR 32 B ThEE RUARZS AR AR R A S BB 7R a0 ] 44 Fimo
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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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+ 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 =
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 tpen(sp

TO))) AND IN ="low"

cs_i2tset Current sense 12t setting DEN ="low" tois(ON234)
for tpEN(SD_AC)

olio_i2tset Open load in OFF 12t setting DEN ="low" tois(ON234)
for tpEN(SD_AC)

i2tset_i2tsta 12t setting 12t status DEN ="low" tsis(oN234)
for tpEN(SD_AC)

i2tsta_octset 12t status OCT setting DEN ="low" tois(ON234)
for tpEN(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"? tsIS(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 "BY CLS X ARIZIT IN="F"5

10.1.1 B (Bk #1 - IN = FEBFE)

5 A E B LL BIRY R RARE

I
kiis I_L (9)
IS

HME U TR, 721S 5/ E1R2fHt:

o HIE#1FDIN=“HBE

o ZHR (BRIAREN) REARY, B Vos<Vosoom

v RBEWE (W% 83 EFMR) FEHEHIE (WE46 THREZFMERS) AHIBEHWBIERN, TIS

g |H£|]5LTZE1#\:W|ZE EE,,“L his(FauLm)o
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KM ER TR 1s BORSEEUR T BB 1o RUMERTR s B /. F i BB RAR IS I B A EIBFN BRI fssan 0 SORIHZR
BRFEFAR (WEEO0A) , MIEERAKMER Iseny (TH. IZHEAN) o XNFEUNE 45 iR, Bk
RRIBAARY ks 2%, TLILEN BRELAE ™ ZHI1T A,

FEINFE IS 51BN ADC SN I Z [EEE R SMNEBRER ISR ES, LU MESSURMIRS (B EAE s/ \BiEE
#1lps) o

Kus REBVEERES ET/EE. HBEBEMFIETZFMN, EMENERXIEA, o LUFERE™EE
BERAE:

v ERPIBRFLLIENIRERE, ER LSRN ARMRE X BEFEHREER ()

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

o EM e Bl fuean s BIBRTSEEIRN, kus FF kus @ hieny > PFRIER A kus B X o RIEG kus BIFRERE Akus IE7E
FERUTANITE:

kiis @ Iycan) L kiis @ Iycan) n )
Ak = 100 - MAX — - 1, — - 1
LIS, MAX ( kiis @ Iycar) kiis @ Iycan)
(10)
kiis @ Iiycan) L kiis @ Iycan) m )
Ak = 100 - MIN = - 1, — - 1
LIS, MIN ( kiis @ Ii(can) kiis @ Iicar)

PBOBERNITE Tacay =25°C Ti#1To SEA kus BIEIRZUURM lucan L B ucay n IR FCEERNANEZ

A
IIS

his(ou)

hseny /

45 7E ON SR T RIS HTF B8 FR A LE

—BRERPEMS, BUMEXHA, FEH MR DEN BALIE, WIS 5IHSIRMHEEBIERR Iseaun (B 8.3
ETHRESZIFE) . THRERYET, S/R& DEN =SB BUERMFIZHET, HIIBEEBR Iseauno

El46 BT hs=1 [ ks~ hssa 0 hsEauLT) ZIEﬂE’\JS‘é%o

A J

\ 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 REH TR T oFF (il #1 - IN = {EHBF)

HMANES AEBRT HikFEfits Y, ZB3MNERFTREHS OFFIRET Vos A EiFF B IFE VosoLor 1T
EbiR. BIERIME T (WE 54) rILNfAHRERAHES FEXT BT,
WRBAKNEKERYS, WERE OFF RS FE@EEIZHIEY, IS SIHEBIRESBHFRIPKIERR
lisoevorr) 3K 12t FRIPERPE BB M isiaorro TLE] 47 T HEE Z1%18,

£ OFF KT, Z DEN SIFIBMIA"SETE, Vos BESEIMERE Vosowm HITHEER. MR AFEZIER
BSEXTEMIGEE, M Vos~Vs, FEUL, Vos>Vosoworm o =IZHTANTFEEIRES R Vos < Vos olorr BY 5 1S SRR H
EBIR fisioLorr)o A7 IR hsororrs  hsoevorr s hsiaorr 1 Vos IR Roe AFX=1EBRAEE, FMLBERIUXS
KARES T AFFEE. 12t FRIPMSBHFRIPAAZRS. LI, B—HERSMELKE2URIPHERMRswom »
BB RIPHBE IR Ispevorn, 58 =38 OFF IR T lisororr) PRV FF B8

Iis A
lis(DEVOFF)
lis(12toFF)
lis(oLOFF)
VDs(OLOFF) Vbs
47 s & F OFF RS
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ERNS I TFEAH 1S 5IHIQNE A FBTIRES T FERIZET Z B BEER/FETE] tisoworn_o, AARIFAREBLLER
PRISTE. [E 48 BR T AN IE, AFBELTRFIRS,

| ‘

t
DEN

tis(oLOFF)_D

A

Vour ~ Vs
Vbs(oLoFF) \

- «———Load connected

hs

IIS(OLOFF

hsioy

v

E 48 BN T oFF BNFE - A FH A

10.1.3 12tigE (Huhk#2-IN=x)

NSRBI IS WS TR B ot #2, NSRS 2t RIPELIRHARRIBI B AT howe > 7E IS 3158 18
B, RtIGEH R2tS|H ENEEISE (BRE 49) .

ZERETE 1S BB L1212t 3| TFFERANAERR O, TEMIE R T, IS0 1261880, S5 IMIERE
5ﬁ IIS(IZLSHORT) EE% Iﬂﬂ]ﬂ:ﬂg EE.%?TIE IIS(I2t70PEN)o

lis &

ls(i2t_sHorT) |

hsgae 1) |
hsgat 2) |
hsp2t 3) |
hsgae 4y |
hsgat s) |

hszt_e) |

hsqi2t_openy |
| | | | | | .

I I I I I I
Ri2t_sHort Ri2t_1 Rizt 2 Rzt 3 Riat a Riat s Ri2t_6 Ri2t_open Riat

& a9 12t igBiZHT
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10.1.4 2t IR (Gthik #3-IN=x)
SRR 2R Six 1 R EL BRI ERFARIE

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

RIEFMIERY 12t (RIFBAZ, 7T 1SS EIRMEER (BRES0) o Y 2t FIPHZIRESIEE) 100% BY,  fisstatus ot 0 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)
BB RIRE
IIS(OCT) [A] = 54.5 . IOCT [A] (12)

RHEIR 12 Writhilk #4 52EXHAIBIFTIERY OCT IR E, TEISSIMMRME I0CTE (BRE 51) o locr SEER= locrmm F
locrun PR, AN REMREAIEE T REE,

Z23H7E 1S 51 _EIR M OCT S ERAI A BRAQMIThEE, TEXMIBER T, SIBMFERREEIR fsocr svorn B TE OCT I8
BIZUTHRIBI S ECS | D FFER BB A fisioct_openyo

R BFH N E 3 NIHEY CLS PWM 55 (fVIN(CLS) # DCunes) BY H=EE) FHH loor BIRTE OCT FESEENA,
MATTE 1S 51 _EiEN & /= Pl o &3 AN S {E listHocT)o

WNRBZHFTE OCT SIRIAMIR B AT ER S FFB&, MIABRZEY hisocr sworm) B hisioct_oren) FFER B RS MLITHKEY IS SR
&%,
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hs A
lis(ocT_SHORT) __| -
hs(HocT) |
hs(Locty |
hs(ocT_oPEN) —| —
| | | | R
\ \ \ \
PA P 4 4 loct
oo{O 0@@ o(%@ o(>\P
Ao% 4 '90'?}
=] AT Y S SAN
B 51 IR RERE I

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

kypis = Iors (13)

LHHE U THRMES, 721S 5 Li2MH:

o HUHEASFDIN=“HERT”

o PR (BEEN) BB, H Vos<Vosowormn

o EHFE (W% 83 EFTR) FASKBIE (BRE 46T RELIFE)

Is A BIT A
256

kiois

128 y
/ 41SB
[ ¥
64 1
v
%éiﬁ
. 1

v

& 52 B EREATA - @R
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.
I
I}, < 64 - LSB, ﬁ - tcon
I, — 64 - LSB
tDISfSET = < 65 - LSB < IL S 128 . LSB, (64 + L 5LSB ) tCON (14)
I, — 128 - LSB
129 - LSB < I; < 256 - LSB, (96 + ) t
{ L 4LSB .

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

AT BIEXR AR T BERMERZBVINEE, BFHRE 7RI L, FURIVT, TERRAN S5 R M
FRRE MBI hswer)y SRAHFHTLR,

10.2 SENSE B Fe

53 278 ¥ SENSE 11 tison MK tasorr HABIBY . (BIEAHZTHNER) . BFEAHBREE
28 (BITE toy Z A1) TEBIIEHES, Fit, BahfER SENSE i (EH tsis(piac) E Mo

IN
OFF | ON | oFF

t'
DEN

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

»
>

t

T
v A\
T

tsis(Lo) tsi1s(oFF) tsis(oN15) tsis(oFF) tsis(ON234) t'
L S— ——

tais(pIAG)

hs

v

53 SENSE 2 5 /B AN F
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10.3 B 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 us 1 PRQ-276
time with nominal I.= I (nom)_ss 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
hs=ls(orF)
See Figure 53
IN="high"
Address #1
SENSE settling tais(Le) - 5 20 Hs 1) PRQ-296
time after load From 10% I (nom)_s5
change to I (nowm)_ss
See Figure 53
IN="high"
Address #1
Load jump durationin | tysic_addresss) |28 37 46 us 1) PRQ-1489
Address 5 From
10% I (nom)_ss tO I (nom)_
gs"X forx=1,2,3,4.
See Figure 53
IN="high"
Address #5
Digital SENSE tcon 720|800  |880 |[ns ) PRQ-1455
conversion time
(RBLTH......)
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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.

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) REITEFNR, 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 Vsis= Ve-Vis= 2 V
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"
[.=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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&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=1 mA
atTJ=25°C T,=25°C
See Figure 20
1) RESEFNR, BIRITEE.
2)  tETn=150c Rt
Datasheet 72 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

BRIESHIRAA, FNYNEBIE: Vs=13.5V, T,=25°C
BRI AR M HE R R MR TIIE BRIESHEWREA) : R=2.10

afineon

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

Open load output current
Open load output ILoL) 4au 18 35 52 mA IN ="high" PRQ-1050
currentatllS=4 pA Address #1

hs=lisioL)=4 LA
Current sense ratio
Current senseratio at- | k. so1 -60% |8750 |+60% |- lo1=30 mA PRQ-1051
IL=ILO01 IN = "high"

Address #1
Current sense ratio at- | k. sos -21% |6900 |+21% |- lLos=150 mA PRQ-1052
IL=ILO5 IN = "high"

Address #1
Current senseratio at- | k. so7 -12% |6900 |+12% |- l.o7=300 mA PRQ-1053
IL=1LO7 IN:"high"

Address #1
Current senseratio at- |k s11 -10% |6900 |+10% |- lu=15A PRQ-1054
IL=IL11 IN = "high"

Address #1
Current senseratio at- | Ky s12 -T% 6900 ([+7% |- h12=3A PRQ-1055
IL=1IL12 IN = "high"

Address #1
Current senseratio at- |k s13 -T% 6900 |[+7% - l13=5A PRQ-1056
IL=1IL13 IN = "high"

Address #1
Current senseratio at- |k s14 -6% 6900 |+6% - l1a=T7.5A PRQ-1057
IL=1L14 |N:"high"

Address #1

(BB TA.....)
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+19 (%) iHTh=iLH &

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-1193
with nominal current Iican = L1
calibration _

Iican H= 114

Iican L= a2

Tacan =

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

Riat= 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 Ri2t= Riat_e

See Figure 49
Diagnosis of 12t pin hs(2t_opeN) 0.08 0.15 0.21 mA Address #2 PRQ-620
open Ri2t= Riat_open

See Figure 49

(RBLTH......)
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+19 (%) iHTh=iLH &

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  |lsyo 1 1000  |2-96 |34l |3.85 |mA ) PRQ-1382
Address #3
See Figure 50
100% Status of 12t_2  |hsat 2 100%) 242|279 |3.16 |mA 1 PRQ-1388
Address #3
See Figure 50
100% Status of 12t_3  |/isiat 3 100%)  |1.95 |224 |254 |mA 1 PRQ-1395
Address #3
See Figure 50
100% Status of 12t_4  |/isiat 4 100%) |1.59 |1.83 |2.07 |mA 1 PRQ-1399
Address #3
See Figure 50
100% Status of 12t_5  |lisyt 5 1000 |1.26 |146 |165 |mA ) PRQ-1402
Address #3
See Figure 50
100% Status of 12t_6  |lisyat 6 1009 |1.01 |1.16 [132 |mA ) PRQ-1405
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 HA
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 loct=7.5 pA
See Figure 51
Diagnosis of OCT pin | /isiocT_openN) 0.08 0.15 0.21 mA Address #4 PRQ-630
open loct= 3.8 UA
See Figure 51
(REETA......)
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& 19 (88) ZHTh=H%R

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

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

Digital current sense ratio
LSB for KILDIS LSB 117 138 159 mA ) PRQ-1458
conversion
Digital current sense KiLpis11 -20% |6750 |+20% |- lu=15A PRQ-1338
ratioat-IL=1L11 IN = "high"

Address #5
Digital current sense KiLpis12 -17.5% 6750 |+17.5 |- h12=3A PRQ-1339
ratioat-IL=1L12 % IN = "high"

Address #5
Digital current sense Kipisiz -15% |6750 |+15% |- l13=5A PRQ-1340
ratioat-IL=1L13 IN = "high"

Address #5
Digital current sense Kipisia -15% |6750 |+15% |- l1a=T7.5A PRQ-1341
ratioat-IL=1IL14 IN = "high"

Address #5

1) REZFEFNE, BIRITHEE.
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11 NMAERE

2R WU IEERIEAIATTESFHIEET, TR IXTEFRFITIFE. 1 BT B B LR,

11.1 N A B A E

Vear

Lzt

Optional

1L

i

Logic supply Cus1

CVSGND

[}

Ve

Microcontroller

N

D

P

|
L
| |
! |
| ]
S . 1| 2
: ZS Dy : @
| i
1 ]
— | |
Chassis  Power Logic | :
GND GND GND : |
Y | v
I
Iggtign_al_ ____: ‘ See ,potential applications*
54 PROFET™ Wire Guard - 7 FH{EE]

2R SRR, 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 4.7 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 I2t 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 77 Rev. 1.11
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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 s
is recommended

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

1) NREA CLS W, IV Cour 9100 nF, LUH—FIRE EMC 14EE,
2) B EBER e NG [BIRE, LU EMC 14EE,

11.3 BEZWVHAER
T RS EME TGRS S, EERR]

BEZEER, 1Ba http://www.infineon.com

v WER
¢ WME
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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
[0 - A
4 1.85
|| copper @ solder mask stencil apertures
ALL DIMENSIONS ARE IN UNITS MM
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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-1498 updated (Parameter: Overcurrent threshold temperature
coefficient » Temperature coefficient for maximum overcurrent
threshold Calculation; Symbol k1> kTJJL(OCT),MAx; Mln/Typ/M ax.:
0.731/0.857/0.947 > -/0.947/-)

PRQ-1587, PRQ-1593 added

Figure "Open load in OFF timings - load disconnected" updated
Rev. 1.10 2025-03-06 Editorial changes
PRQ-1050 updated (Min./Typ./Max.: 5/33/61 - 18/35/52)
PRQ-1051 updated (Min./Typ./Max.: -85%/8300/+85% - -60%/8750/+60%)
PRQ-1052 updated (Min./Max.: -30%/+30% - -21%/+21%)
PRQ-1053 updated (Min./Max.: -20%/+20% - -12%/+12%)
PRQ-1054 updated (Min./Max.: -15%/+15% - -10%/+10%)
(
(
(

PRQ-1055 updated (Min./Max.: -8%/+8% - -7%/+7%)
PRQ-1056 updated (Min./Max.: -8%/+8% - -7%/+7%)
PRQ-1057 updated (Min./Max.: -8%/+8% - -6%/+6%)
PRQ-1193 updated (Min./Max.: -4/4 > -3/3)

PRQ-1009 updated: (Min./Max.: 0.5/2.1 > 0.9/1.7)

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-1022 updated (Min./Typ./Max.: 36/43/50 - 36.0/43.0/50.0)

PRQ-1023 updated (Min./Typ.: 35.5/41.0 > 34.0/40.5)

PRQ-1024 updated (Min.: 30.5 > 31.0)

PRQ-1025, PRQ-1026 updated (Typ.: 25 » 25.0)

PRQ-1028 updated (Name: Lowest configurable overcurrent detection
threshold > Lowest configurable overcurrent detection threshold at TJ =
-40°C; Min./Typ./Max.: 4/9/12 - 5.0/7.5/10.0)

PRQ-1317 updated (Min./Typ./Max.: -/0.800/- - 0.729/0.835/0.941)
PRQ-599 updated (Min./Max.: 7.2/52.6 > 6.5/55.6)
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PRQ-1498 updated (Min./Typ./Max.: -/-0.857/- > 0.731/0.857/0.947)
PRQ-627 updated (Min./Typ./Max.: 3.33/3.64/3.94 - 3.40/3.68/3.97)
PRQ-1548 added
Table "Transition descriptions" updated
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