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Parameter Symbol Values
Minimum operating voltage Vs(op) 3V
Minimum operating voltage (cranking) Vsiuv) 2.7V
Maximum operating voltage Vs 28V
Minimum overvoltage protection (7,2 25°C) Vbs(cLamp)_25 35V
Maximum current in sleep mode (T,< 85°C) Ns(sLEeP) 85 0.5 pA
Maximum operative current lGND(ACTIVE) 4.5 mA
Typical ON-state resistance (T,=25°C) Rbs(on)_25 90 m{}
Maximum ON-state resistance (T,=150°C) Rps(on)_150 180 mQ
Nominal load current (Ta=85°C) I (nowm) 2A
Typical current sense ratio at /. = lnom) KiLis 1000
Adjustable overcurrent limitation lim 0.38A-4.34A
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Supply voltage Channel0
monitoring Channell =
I
Overvoltage 4| Voltage sensor
protection
«{Overtemperature |« TH
Internal power Overvoltage
supply Gate control clamping ||_
Eg + L
Restart control Driver Chargepump 1 “1 "—‘
logic Overcurrent ;
limitation
IS DX+ SENSE output
Capacitive load InverseON ouTo
switching OUT1
INO :j Load current sense
IN1
ESD protection
DEN +
1/O
DSEL
ocCT
Reverse polarity
protection and
GND circutry
é
GND
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2.1 51853 EC
o[ T N @ ‘14 T ]ouTto

INO[ T |2 13T _JouTto
DEN [T |3 ‘12[T JouTto
IS T4 VS 11T Jnec
DSEL [T 5 ‘10 T Joutm
exposed pad
INL [T |6 | (bottom] 9 T Jouma

oct_I |l 8 [ ]ouT1

E 4 SIMECE

2.2 5| BIRE X FIThEE

r1 SIBEX

Pin Symbol Function

EP VS Supply Voltage

(exposed Battery voltage
pad)
1 GND Ground
Ground connection for the internal logic
2,6 INn Input Channeln

Digital signal to switch ON channel n ("high" active)
If not used: Connect with a 10k(Q resistor either to GND pin or to module ground
3 DEN Diagnostic Enable

Digital signal to enable device diagnosis ("high" active) and to clear the protection
counter of channel selected with DSEL pin.

If not used: Connect with a 10kQ resistor either to GND pin or to module ground
4 IS SENSE current output

Analog/digital signal for diagnosis

If not used: Left open

5 DSEL Diagnosis Selection

Digital signal to toggle between the channels.

If not used: Connect with a 10kQ resistor either to GND pin or to module ground
7 oCT Adjustable overcurrent threshold

A resistor Rocr needs to be connected between OCT pin and GND pin to adjust the
overcurrent threshold

If not used: Threshold selection as described in Chapter 7.1.1

11 n.c. Not connected, internally not bonded
(RBELTR......)
WIRFMR 7 Rev.1.04
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Pin Symbol Function

8-10, OUTn Outputn

12-14 Protected high-side power output channeln

1) BERFR AL S IR SEPCB LB E &R, FrERMSIMERNSIIEEER, PCBELALIURAIRERIR
ERABMHAITIZIT, UHRRESEAZIZER.

IR 8 Rev.1.04
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T,=-40°C & +150°C, FREEBERX T, RASIMHERAERERR CRESHEME) -
+®2 BN RATEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Supply pins
Power supply voltage | Vs -0.3 - 28 v 2 PRQ-34
Load dump voltage | Viar(Lp) - - 35 Vv 2 PRQ-36
suppressed load dump
acc. to 1IS016750-2
(2010). Ri=2 Q
Supply voltage for VaaT(sC) 0 - 24 Vv 2 PRQ-38
short circuit Setup acc. to
protection AEC-Q100-012
Reverse polarity ~VaaTREV) - - 16 Vv 2 PRQ-40
voltage t<2min
Ta=+25°C
Setup as described
in Chapter 9
Current through GND | /gnp -50 - 50 mA 2 PRQ-44
pin Renpaccording
to Chapter 9
Logic & control pins (Digital Input = DI)
DI = INn, DEN, DSEL
Current through DI pin | /p, -1 - 2 mA 2)1) PRQ-47
Current through DI Ipi(REV) -1 - 10 mA 2)1) PRQ-48
pin - Reverse battery t<2 min
condition
Analog & control pin (Analog Input = Al)
Al =0CT
Current through Al pin | /u -1 - 2 mA 2)1) PRQ-60
Current through Al Ini(REV) -1 - 10 mA 21) PRQ-61
pin - Reverse t<2 min
battery condition
(RBLT;......)
IR 9 Rev.1.04
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

IS pin
Voltage at IS pin Vis -1.5 - Vs Vv 2 PRQ-50

Is=10 H.A
Current through ISPin | /g -25 - lissamym | MA 2 PRQ-52

AX -

Temperatures
Junction temperature | 7, -40 - +150 °C 2 PRQ-53
Storage temperature | Ts1g -55 - +150 °C 2 PRQ-54
ESD susceptibility
ESD Susceptibility all | Vespem -2 - 2 kv 2 PRQ-55
pins (HBM) HBM3)
ESD Susceptlblllty VESD(HBM)_OUT -4 - 4 kv 2 PRQ'56
OUTn vs GND and VS HBM3)
connected (HBM)
ESD Susceptibility all | Vespcom 500 |- 500 Vv 2 PRQ-57
pins (CDM) cpm?
ESD Susceptibility Vesp(com)_CRN 750 |- 750 Vv 2 PRQ-58
corner pins (CDM) - cbom?
(pins 1,7, 8, 14)
Power stage
Maximum energy Eas - - 6.5 mJ 2 PRQ-63
d|5|5|pat|on -single IL= 2"l vowm)
puise T = 150°C

Vs=28V
Maximum energy Ear - - 1.5 mJ 2 PRQ-64
dislsipation - repetitive IL= L vom)
pulse Th01=

85°C

Vs=13.5V

1M cycles
Load current I - - lommax | A 2 PRQ-65

1) =AW Vo BFLatch-Upilllixt: 5.5V
2) ARHEITFESNE - RIRITHERE

3)  ESDTHS4E, FFEAEC Q100-002FFHEM AIFIER (HBM)

4)  ESD =4, FFSAEC Q100-01 1A B F B ZIER! (CDM)

HEFM

10
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AR

1. B SRR AR

AR 1FRYRTEEM

2. EpBIRIPINEES

ab.A
Ae=

RIPIIEER BN T EL BB RVEIFMIZITH,

MR EEMAA SRR, KIEELNEATEEFM T LIFRIRERTN

EPLEICEBURF MR SRR THRERF. BEBARIANEBE T EE TIEERE,

3.2 TEEE
w3 TEEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Supply voltage range | Vsor) 4 13,5 20 \Y 1) PRQ-66
for normal operation _
Lower extended Vs(exT.Low) 2.7 - 4 Vv 1) PRQ-67
supply voltage range 2)
for operation (normal) 3)

(parameter deviations

possible)
Upper extended supply | Vsexr up) 20 - 28 Vv 1) PRQ-68
voltage range for 3)
operation (parameter deviations

possible)
Junction temperature | 7, -40 - +150 °C 1) PRQ-69

1) AREFEFVL - RIRITHEE
2)  VsEBETFEERY, 48 VswBRAHRIE, Vs BELFHRY, 35&AHEEVsop)

3 RIFIEE IR

AR
ETIEE TIESEEA, ICIZRBEIRIAPNEAHIT I, B RERSFEHRPIFPIIZM TR
3.3 P PEB
=4 prZE )
Parameter Symbol Values Unit Note or condition P-
. Number
Min. Typ. Max.
Thermal Y rop - 7 11.8 K/W 1) PRQ-74

characterization
parameter junction-
top

2)

(REAKTR......)

HEFM

11
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal resistance Rihic 76 12.9 K/W 1) PRQ-71
junction-to-case 2

simulated at exposed

pad
Thermal resistance Rthua 38 - K/W 1) PRQ-72
junction-to-ambient 2)

1) AERHETFESMR - BIRIHEE

2)  1RIBHRAEJEDEC JESD51-2,-5,-7 7EFR4 22p R BAAXT S, Foam (B + £4E) £ 76.2 x114.3x 1.5 mm IR F L#HITHE, AEHE2
MNMARE 2x70 um 7,2 x 35 um ) o TEEANERT, BRERTTUNE—ABRNRETHAFLERE. BIMRER T\ = 105°C,

Poissipation =1 W

AR

AP LR R IR EJEDEC JESDS1 fREEMEY, WIETHEZEE, 1BIHIR www.jedec.orgo

3.3.1 PCBIgEH®

1.6 mm

*: means percentual Cu metalization on each layer

70 um modeled (traces, cooling area)

70 pm, 5% metalization™

=] 5 1s0p PCB EiE
y 70 pm modeled (traces)
<
E \ 35 pm, 90% metalization*
3 35 pm, 90% metalization*
<
v i 70 pm, 5% metalization*

0.25mm<A<0.5mm

*: means percentual Cu metalization on each layer

=] 6 2s2p PCB #iE

HEFM

12
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3 MRS
1 | 1 |
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint

7 AIHEPCBIGE

NG| R mm—

— QOO =

[ m—_ | R —

— [ ECE —

— - S| (RN —
8 FAF2s2p PCBIRERYPCB_LRYBUIARFL

3.3.2 AT

BTG7090-2EPL
100 B et

\

Zupn (KIW)
105°C

Ta

il

—252p
e 150p - 600 mm?
e 150p - 300 mm?
== 150p - footprint

0.1 !

0.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)
9 AT, PCBIGEIRRPCBIGE ERHIT
¥IEFMR 13 Rev.1.04
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\ ——150p - TA=105°C
120
110 \
100 \\
90
5 L
55; 80
70
60 \\
50 \—--_.___;
40
30
0 100 200 300 400 500 500
Cooling area (mm?)
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4 1/05|R

4 1/0 5|
ZRUEANET S BT EEE,

4.1 #H=F1/0 5|

=4I (D) 5|2 INn. DEN. DSEL

4.1.1 LRG|
NGB INO F INL EUEIEN A B, BABRAIHE3.3 VA 5V, HABRAZEMBEERIMNE 11T,
SEMASIE, MAFUET 10 k QEE RIS ELEREE GND 3| ISt ST,

Jle

VoicLame)

11 R\ EBEE
ZHEBTRET M S BT NEEBRZSEVom MVowws EXo XM MEZBERIXERI El12 FiRo

Vor 4

Voi(h),max

VoirTH)
/ VbigHys)
VDI(TH), MIN / \

Internal channel T

~V

activation signal 0 X 1 X 0 ‘
t
12 RNB{EBEMEH
HEFM 15 Rev.1.04
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41/0 5|

4.1.2 US| B

IZBT{ERE (DEN) 5 HMEHIS BT EBBRANIRIPEERR, =i DEN SIRIE(IN B0, 1Z2BrREAN (B ET58.2 THE
BEZFE) . HEMANYRETE, 2MEZERA (SSIHEBEMUASHES) . 2BTERE (DSEL) 5ILEZFERITIZ
raviEE (W&12), HE 12 TRESFE,

DEN 5|IM = BRI EB B3R 95505 DSEL 5| IFF ISR B E A RIF BiTEes, EARBURTHANS|IHIRIZEIR
SHMDEN KA KE (BRET I3 THRESFARER) .

4.2 PPN o )

TEINERN (AT B0 : OCT

4.2.1 Al A FRERES | B

7T BEREIAEE OUTx 5|RIBVIARIRS!, SRFHRMET — OCT 3R, %5 |MIFEE @I IMNR B PERo IR E 2513,
EIET R AR IR G RV F REMIAEER 1090 E XA 7R, NMBIREIRASIHERKRSRANASE
o 75 IRIEEER B BB S F R BB R GNE] 13P7Ro

E VS
) A
%[
Al
e S A
ZXESD

13 B T S| B B Bk
4.3 I/0 S| B SHF1E

Vs=4VZE 20V, T,=-40°C & +150°C
FRIESHEIRAE, HAE: V=135V, T,=25C
#F4 (D) 5|HIZINn. DEN. DSEL
TN (ANS IR oCT
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&S5 1/0 5| B 4514
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
DI pins
Digital inputvoltage | Vpyrh) 0.8 13 2 v See Figure 11 and PRQ-76
threshold Figure 12
Dlgltal input VDl(CLAMPl) - 7 - Vv 1) PRQ-77
clamping voltage I=1mA
See Figure 11 and
Figure 12
Dlgltal input VDl(CLAMPZ) 6.5 7.5 8.5 \' ID| =2mA PRQ-78
clamping voltage See Figure
11 and Figure 12
Digital input hysteresis | Vpys) - 025 |- Vv 1) PRQ-80
See Figure 11 and
Figure 12
Digitalinput current | /p) 2 10 25 HA Vo=2V PRQ-81
("high") See Figure 11 and
Figure 12
Digital input current Ioi 2 10 25 pA Vo=0.8V PRQ-82
("low") See Figure 11 and
Figure 12
Al pins
Analog input clamping | VacLavpy) - 7 - Vv 1) PRQ-88
voltage locr=1 MA
See Figure 13
Analog input clamping | VajcLampa) 6.5 7.5 8.5 v loct=2 mA PRQ-630
voltage See Figure 13
Analog overcurrent Voct 0.44 0.5 0.56 Vv 1) PRQ-628
voltage threshold TocTmn < loct < locT max
INn="high" or DEN =
||high||
Analog linear loct 20 - 228 A 1) PRQ-89
overcurrent range INn ="high" or DEN =
I|high||

device ground
detection current

DEN ="high"
INn ="low"

(REAKTR......)
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Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
OCT open detection | /ocT(open) - - 5 A 2 PRQ-619
current DEN ="high"

INn="low"
1) AREFE~UR - BIRIHEE
2)  XzhEeMR
Rev.1.04
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5 ER

ZEBFHVSHEE, VSATARENZEEBUNNRBHRME, EREFRHT, SHEEBRNBE, 7]
B LEThER e 4R BYBI0E LA 12 B

5.1 BRI FE R

5.1.1 BERR

T AU T IEER:
¢ Sleep
* Inactive with diagnosis
¢+ Active with diagnosis
¢+ Active without diagnosis
¢+ Capacitive load switching mode with diagnosis
Capacitive load switching mode without diagnosis
?9&1’E$E‘EZ|ETJE’JE$Q$E¢EL,{"F BE:
+ INn5|fiZ%E
+ INnS|HIERYPWM(ES
+ DEN 3|IRVIZIEREF
BE RIS ENE 14, B ITHUNR—ESHAIRESMU7 FIRERERAMEK. i, B
FEEMvs BB ERI R ERN B, BIMEE 7FHHE’J?9§T’E$%‘E'F WA AE—ET K,
K6 BRTAEFAALIEERT, BREE VNEEEZNEE@EERT)HX R,

INn=“low*“ & DEN="low*
INn="fun(cLs)“ & DEN="high*
Unsupplied Power-up
INn="funici5)* & DEN="high* INn=“low* & DEN="high" INn=“low* & DEN="low"
INn=“low* & DEN=“high*"_ Inactive with Diag INN=¢low* & DEN=“low* Sleep INN=“fun(cLs)* & DEN=“low*
INn=*high* & DEN="high*
INn=*high* & INN="low* & INn=“low“ & DEN="low* INn5“low” & INn="high* &
DEN=“high* DEN=“hjgh* DEN=“low* DEN=“low*
INn=*“fuin(cLs)“ & INn=“high* &
" DEN=“high“ l¢INn="high" & DEN="high* | DEN=“low* -
cAa paFltlvet L"ai’ Active with Diag i e A Active without Diag 'Ca;;‘)acltl\'/e ez .
Switching with Diag _ INn="high* & DEN="low' - w Switching without Diag
[ TNA="Righ*& ] TNA=“Fuin(cLs)
T DEN=*high“ DEN=“low*
INn=“fuicLs)“ & DEN="high*
INn=“fin(crs)” & DEN="“low*
=] g N
E14 EITRARSE
s—s= &)
re BT, B[FIHEEM VSHE
Operation mode Function Vs> Vs(op) Vs < Vs(op)
Sleep Channels OFF OFF
Diagnosis OFF OFF
(RBELTH......)
¥IEFMR 19 Rev.1.04
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=6 (£8) BT, B[HFIHEEM VSHE

Operation mode Function Vs> Vs(op) Vs < Vs(op)

Inactive with diagnosis Channels OFF OFF
Diagnosis ON OFF

Active with diagnosis Channels ON OFF
Diagnosis ON OFF

Active without diagnosis Channels ON OFF
Diagnosis OFF OFF

Capacitive load switching mode with Channels ON OFF

diagnosis Diagnosis ON OFF

Capacitive load switching mode without Channels ON OFF

diagnosis Diagnosis OFF OFF

5.1.1.1 Unsupplied

FURET, SHEBEERTREREY swo

5.1.1.2 Power-up

LB EE (Vo) MBS L, S[EENLBMER, BREELABEBEIREBIE Vsor o

5.1.1.3 Sleep

SBFHA (D) 5IENENREF R, SFLTHREERI ERERT,

TRINFE M hvssieeryo 1L FRFRIF

EEHFRPAOXEFRPISIEEZER, Z23HF O FARERIRTC, WMREIFIEEBUE (Nrestarticn =0, T5< Tipes)
and (T;- Tyrer) < Toow (BFEIRE)), W =T 7.3.

5.1.1.4 Inactive with diagnosis

Z DEN SIHIBEMI NS BN B AREBTE, 2344 Finactive with diagnosistZt. BELTFx
FPRES, PIHITRETKES T AaFEFRIZET. RIBRETR, IS5 88 I EBPEER R s T T i B&
BB soorr IR So  TEInactive with diagnosistE T T, 234FRYEFEE L N,

5.1.1.5 Active with diagnosis

Active with diagnosisBIE®R TEREIZ—. & INn=%="H DEN =“&"BY, 2§fF# \active with diagnosistE=,
FHERT, — NS NMTH, HEGIZIINEE. &R BRIESEaovncveE o

5.1.1.6 Active without diagnosis

4 INn =" H DEN =“{EEBF"rY, RELTFLIHERNNIERS. EH—I HZ M aHSE, BFREFZ
BT ThEE.

5.1.1.7 Capacitive load switching mode with diagnosis
ZBRHRABRAHAXEXRNBERH. HINn=fuyas "B DEN KB A“BET N, AIZEFIZHINEE
MESAFHAXER, EN— IS MaLREZHMRETSE. REEREFEBRSE oo E o

¥IEFMR 20 Rev.1.04
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5.1.1.8 Capacitive load switching mode without diagnosis

2 INn=“ funcs) "B DEN IREN“REBFEY, B[AALTEZEBIBEATAREI, ER— I Z Ml SaE
B2 B ThEE,

5.2 Vs KR E

EE:;E%EEVS(OP)*D Vswy) 218, &R ERFNE

BBV >Vsor , ERBEPIRSRMERNIZEES

MRBEVTFEHERR, XEBBTMAHAXERER, TEERTRAIZHNEE, SHBBEEVEFREREw), A
ERE ARG X F I HIRIE,

Vs A

.

Vs(op)

Vs ¢ Vs(Hvs)
t
INn
t
Voutn

3
Bl15 Vs RIETT )0
5.3 BIRB SIS
Vs=4VZE 20V, T,=-40°C & +150°C
PrIEZHHEA, HAEME: V=13.5V,T,=25°C
MR F AR BAMAHEZETRE (PRIE5SEWA) BTG7090-2EPL: R.=6.8Q
)7 FRR B SIS
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
VS pin
Power supply Vsiuy) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
undervoltage INn =“high”
shutdown FromO0=<ps<0.5Vto
VDS ~ VS
See Figure 15
(REELTm......)

BIEFM 21 Rev.1.04
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Power supply Vsiop) 21 25 3 \Y Vsincreasing PRQ-99
minimum operating INn =“high”
voltage From Vps~ Vsto

0=Vps=0.5V

See Figure 15
Power supply Vs(hvs) - 0.3 - v 1 PRQ-100
undervoltage Vernor - V.
shutdown hysteresis S(OP)‘ SW)

See Figure 15
Breakdown voltage | -Vs(gey) 16 - 30 Vv 1) PRQ-101
between GND and VS Ienp(Rey)= 7 MA
pins in reverse battery T,=150°C

=

Power supply Ivs(sLEEP) 85 - 001 |05 HA 1) PRQ-102
current consumption Vs=20V
in sleep mode with

Vour=0V
Loads atTJ OUT_ _ _
<85°C INn=DEN =DSEL=

HIOW”

T,<85°C
Power supply current | /lys(sLeep) 150 - 1 8 HA Vs=20V PRQ-103
consumption in sleep Vour=0V
modf with loads at TJ INn = DEN = DSEL =
= 150 C “IOW”

T,= 150°C
Operating currentin | Ignp(acTive) - 3.7 4.5 mA Vs=20V PRQ-104
active with diagnosis INn=DEN =DSEL =
mode “high”
Operating currentin | IgnpNacTIVE) - 1.8 2.2 mA Vs=20V PRQ-105
inactive with diagnosis INn ="low"
mode DEN = DSEL = “high”

loct = locT Max
1) AHETEFUR, BIRIHEE.
¥IEFMR 22 Rev.1.04
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6 ThEL

ThER %

SO XK A EEMBAE IR 5 BIN-Channel MOSFET,

(o3}

6.1 W S@EElE

SBEBFER oy EEIURTEEET, o E 16, BRSEHEEETIEEEERNEWET, = 150°C BHIIFAIR K Roson
B2{ERIK R

Rys(on) Variation over T,
220
P [ I

Reference value:
200 "2" = Ros(on)max @ 150 ‘“-O

160 ] ‘ | _——
,”///_

5 140
g
&
5§ 12 —
k=1 /
3
K]
4 1.00 /
z —
S
o2 080
0.60
0.40
0.20 ===Typical
0.00
40 30 20  -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Junction Temperature (°C)
& FSES
BEl1e6 Ros(on) T

RIZBEGRIL B 7.4. 10K

6.2 FRiE

6.2.1 FFRBAME S H

FFRPEMERERY, B 17HFRBAXMEMFIRERRFEER, FRMEEEN MEoS T EBETTIL
KBS [E]tonF torr AYIE Ebo

WIRFMR 23 Rev.1.04
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6 ThEL

INn 4

Vin(TH) \e ViNGHYS)

Vourn A
90% of Vs < >

i

"~ TOFF(DELAY) |

70% of Vs 2 70% of Vs

A A
/ (dv/dt)on (dV/dt)ore
30% of Vs \ 4 p 2 30% of Vs

foN(DELAY) torr

10% of Vs

i 4

Pomos

Eon Eorr

i 4

E17 FrXPEM 72 £

6.2.2 FRREREH

SRABUAXKARMEANT, BEVSEEMEBMUT, EdEdBRAERTEREE . AT LSRG
ESEMRE, KRBT RBEHUNG HAUNGHIGSREIEEEBEE, €15 Vos<Vosciawo BT 6.2.2 AR
=B,

£ &7 5.IFRRFRE TERINT, SHISWEEER.

VS

Vs(cLamp)

ZX Vsis(cLamp) ZX #}—

Vos(cLamp) Vbsn
Fi}
}7

XZ,, OUTnK
GND
Voutn [\%
El1s SR UM
ERMAEREGIIER, EEESGTPHER. AEITELANT:
WIRFMR 24 Rev.1.04
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6 ThEL

Vs = Vps(cLamp) Ry - Iy, ) L
E=V ‘In il rg W
DS(CLAMP) * Ry T V- Vps(cLamp) "R

S REARHRARERARS], BSZRBRANENEs (BEOHEER) MEw (EEREER)

6.2.3 FRXBMERH

HINITH %%iﬁgﬂgfvm(qs) BY, 28FTEton cispean ZEIFHN CLS W, WE 19FR . HIMEHIAFIETD
RS, FERARKBERANBRETTE, £/ oCT 5| REFIZEENENL, WE 20 iR, 7ECLS
BRI, ®IPAZETThEER FBUEIRS.

fin(cLs)
INNn

Vv & 0;'\ mnnnnnnnnmn

TR TATATATATT] s

~y

nact

0 Nes(acT)x = 1 0

~V

Vour
90% of Vs

ton

A
y

< > i g
toRF_CLS(DELAY) tOFF(DELAY) \

70% of Vs A 70% of Vs
/I(dv/dt)ON dV/dt)orr
¥ 30% of Vs

30% of Vs

ton_cLs(DELAY)| tON(DELAY) torr
10% of Vs < < < > -
t
= oa >
El19 FRBMERE

LT cLs BB, AT RFRIPEHEREZET o o HZIHFEMER.

2 Vos <Vosoworr BT, BENM CLS BRI B ActivelET o

i Vos >Vos ororr) B, F RS FHNCLSIEE B tos, A1/, HBERIGERENRBIT R BBRBT, FEOHIE
tHCLSHRT,

N YA TERERRET, 7 BEHIT Mcapacitive load switchingtE i ElactivelE®e N T XD ERMIEREEE, £
IR Capacitive load switchingt®T\ 51, BEHITHEHEBREF, MNRAFBREEES, WA LIMCapacitive

load switchingfR IR EActivetE . WIRAHERFIFNLAEER, WinH IR RNEER, LI,
thA] DU A 4 BB R e R e LH R S R B

WIRFMR 25 Rev.1.04
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6 ThERE
INn
teusx
Voutn t
A
((
VDS(OLOFF) )]
IL t
A
Jumany) ;-
{
b+ )
nNact t
A
(C
»
0 neisacTx=1 «
) >
t
A
Operation C)()
Mode SLEEP Capacitive Load Switching Mode « ACTIVE
» >
t
7= 5 SE=
E]20 BB XRIERD

6.3 BRI REFG

6.3.1 RAERTH
Your> VBT, BB RANERHREE (BRNE21) o ERFERITA AR

MRBERTFRARTS, BRRAANCHEZRE, BrEkE#E, Eit, SFREAS. BTIR, AJES

HAEEXRA, MBREELTHTRS, WF@BETIIR0s i) »

Ao

TEinverse currentZ 4T, RE|/ | <|-hnw|, BEMRSFEFTHHXARS,
Rg|— I|_| < |—I|_(|Nv)|%fq:—|:, &EFE (|nV€r5eON) E@Ibﬁﬁfﬁiq:ﬁﬁﬂ-ﬁ%m 220

YHEFH
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6 ThERLE
b VS
Power I~
ower stage
control |F}X
1 =
Device logi INV
evice fogic Comp. o Vour > Vs
OUTnEﬂ
X GND
=21 R B R B
4 CASE 1: Power stage is on \ / CASE 2: Power stage is off )
Power stage control Power stage control
T »high“ T Llow*
I t I t
x NORMAL NORMAL T NORMAL NORMAL
INVERSE t | INVERSE | t
Power stage Power stage
‘ ON ‘ ‘ OFF ‘
o /) \_ t /
/CASE 3 : Switch on during inverse current\ /CASE 4: Switch off during inverse current
Power stage control Power stage control
Hlow* | Lhigh* »high* | Hlow®
I t I t
T NORMAL NORMAL T NORMAL NORMAL
| INVERSE t INVERSE I t
Power stage Power stage
‘ OFF | ON ‘ ‘ ON | OFF ‘
. t /) \_ t/
=22 RIAFB-ER R R AR EE RS

6.4 ThERR S

Vs=4V E 20V, T,=-40°C & +150°C
bRIESAEIRAE, HEME: V=135V, T,=25°C

WIRFMR 27 Rev.1.04
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Mk 2 HA AN R EEET M (FRIESHREA) BTG7090-2EPL: R =6.8 Q)

infineon

Rs hEREBSFHE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltages
Drain to source Vbs(cLamp)_-40 33 36.5 42 \Y I.=5mA PRQ-110
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Drain to source Vbs(cLAMP)_ 25 35 38 44 Vv 1) PRQ-111
clamping voltage at TJ IL=5mA
225°C T,225°C
See Chapter 6.2.2
Timings
Switch-ON delay toN(DELAY) 10 70 130 us Vs=13.5V Vour PRQ-112
=10% Vsloct=
loctmax
See Figure 17
Switch-OFF delay toFF(DELAY) 10 50 160 us Vs=13.5V Vour PRQ-113
=90% Vsloct=
loctmax
See Figure 17
Switch-ON time ton 50 130 210 us Vs=13.5V Vour PRQ-114
=90% Vsloct=
loctmax
See Figure 17
Switch-OFF time torr 30 100 220 us Vs=13.5V Vour PRQ-115
=10% Vsloct=
loctmax
See Figure 17
CLS activation delay | ton_cLs(pELAY) 10 70 200 us Vs=13.5V PRQ-664
loct = locT Max
See Figure 19
CLS de- torr_cLs(eLAY) |20 40 90 us Vs=13.5V PRQ-665
activation delay loct = locT max
See Figure 19
Switch-ON/OFF Atsw -60 25 90 us Vs=13.5V PRQ-116

Matching - tON - tOFF

loct = locT MAx

(REETR......)

YHEFH
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Voltage slope
Switch-ON slew rate (dV/dt)on 0.16 0.27 0.39 V/us Vs=13.5V PRQ-117
loct = locT Max
Vour=30% to 70% of Vs
Switch-OFF slew rate | (dV/dt)osr -0.39 -0.27 |-0.16 V/us Vs=13.5V PRQ-118
loct = locT,max
VOUT =70% to 30% Of Vs
Slew rate matching - A(dV/dt)sw -0.15 0 0.15 V/us Vs=13.5V PRQ-119
(dV/dt)ON + (dV/dt)OFF loct= loct
CLS mode
Input frequency fuin(cLs) 22 30 38 kHz 2 PRQ-353
for capagtwe DCyin(cLs) = 50%
load switching
mode activation
Duty cycle for DCyin(cLs) 30% |50% |70% - 2 PRQ-354
ca;‘)aatuve load fun(cLs) = 30 kHz
switching mode
activation
Maximum time in CLS | tc s; - - 25 ms 2 PRQ-355
mode See Chapter 6.2.3
Maximum time in CLS | tc.so - - 90 ms 2 PRQ-813
mode See Chapter 6.2.3
Maximum number of |nc s act1 - - 500 kcycles |2 PRQ-812
CLS mode activations See Chapter 6.2.3
Maximum number of |ncs acr2 - - 50 kcycles |2 PRQ-814
CLS mode activations See Chapter 6.2.3
Output characteristics
ON-state resistance at | Rps(on) 25 - 90 - mQ 2 PRQ-121
TJ=25°C T,=25°C
ON-state resistance at | Rps(on) 150 - - 180 mQ T,=150°C PRQ-122
TJ=150°C L=1A
ON-state resistance in | Rps(on) cRANK_15 |~ - 200 mQ T,=150°C PRQ-124
crankingat TJ=150°C |, Vs=3.1V
IL=0.5A
(RBLTH......)
WIRFMR 29 Rev.1.04
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
ON-state resistance |Rps(ny) 25 - 90 - mQ 2 PRQ-131
in inverse current at T,=25°C
TJ=25%C Vs=13.5V
L=-1A
See Figure 21
ON-state resistance Rbs(inv)_150 - - 200 mgl T,=150°C PRQ-132
ininverse current at Ve=13.5V
TJ=150°C L=-1A
See Figure 21
Nominal load current |/ nowm) gs - 2 - A 2 PRQ-134
per channel (all TA=85°C
if;asTgels active) at TA T,<150°C
Output leakage current |/, (off)_gs - 001 |05 HA 2 PRQ-136
at TJ=<85°C Vour=0V
INn ="low"
Ta<85°C
Output leakage current |/, (orF) 150 - 1.2 4 HA Vour=0V PRQ-137
atTJ=150°C INN = "low"
Ta=150°C
Inverse current I inv) - 2 - A 2 PRQ-139
capability Vs < Vour
INn ="high"
see Figure 21
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV IL.=-190 mA PRQ-141
voltage T,=150°C
Switching energy
Switch-ON energy Eon - 075 |- mJ 2 PRQ-142
Vs=20V
See Chapter 6.2.1
Switch-OFF energy Eorr - 085 |- mJ 2 PRQ-144
Vs=20V
See Chapter 6.2.1

1) AXTE 7= 150°CHMR

2)  AEREITFESNL - BIRITHEE

YHEFH
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7RI
7 1=A

ZBHEA T REFERP. BRFERPAEERF
PREFRRAZICHN, R FRIPAIERARIPEFRERERR TYI0IETT. Einverse current TR T, RARIFAEE,
Lﬁtiﬁﬁ%mI/RT *Hr_l_lé.ﬂljlim%{%*)ﬁ*ﬂL/)lL{%?F'T/%&/%o

W ERIPEPTA R IERIU T EUS,

7.1 o R

7.1.1 Al RS E

HERETRANERREBME, SHEBRPINE.

R EM I El imwax I ET R R IRESEE. X4 R AR MR HAR M 7B IS HA R,
DMOS:REF B MBI B RE TR, R BN RERIFHIGEIGNE 24 FE25,

AT RERMaHEENERRE], AIUZEERUTHE:

(I — Alpy)
kiLioct

AT BEERERETE OCT 5| HEM Z B S EREERE, AUEERUTHE:

It = (kwoer - Toct) + Al where, Iocr =

(Vocr * kiLiocr) 3)
(Iuv — Alrm)

9NER OCT 5 |BIFF R FESARAEB locroren, NIBRFSIFERIRIRBIB LZE lumocrioren o Y1R OCT 51 BIXTHEHIFTER
B A locrsHormaenn s B 4 B AIEIR ZE umoctshorraennie focr SRS LB X BT 040 E23FARER T
OCT SRR locr FRAAVFERATEE , AR OCT SIMIERER i, ERABMFHHERLT,
XA RESBEREATEE, HLFEEEZE ke o

Rocr =
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7RP

Tum & /

Tummax—

JLIMOCT(SHORT2GND)

Alimos

KiLioctos

Alumoz :
|

, kiioctoz

Alumor

| _! Kiuiocto
LIM,MIN - -

>
locriopen)  loctmin Joctmax foct(sHorTaenp) focT

ILimocT(oPEN)

B 23 AR RERITT R

7.2 pU - CE

ZRERNEMBEIER T BIHT BRI (Tones) FIEISIT BRI (Tion) o

LSBT, B TR MERENDERE (Tpey Blow) HASFFATEEE, SHMAEE
B REHER, BEREEARS, EFEERT X PR ERSHREET 73,1, NRARD
B SR EB Neesrrco ey S e IE B SR LU L3RR, EATAA0E 24 7 E25F o Tower
A BRI R AR,
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mnT_J

DEN

~¥

It

Ium

—

4

Tiags)

Thvs(aBs)

\

~Y

hs =1L/ ks

hs(Fautr)

tis(FauLT)_D

Iis
hs < hs(saT),Min

~Y

Internal 4

counter | 0

~Y

~Y

224 SEREP (H31)

|mT

DEN

I

fum

/]

~Y

T4

T)(es)

Tipyn)

N\

—

e

Ty(RER)

~Y

hs(Fauir)

tis(FAULT)_D

|

I/ ks

~V

Internal 4

counter 0

~Y

~Y

E25 EEP (B7)

HSRRIPFERAITBEBXRARBHN, ERREESEET 7.3,

7.3 R RIF 512

BRETRFRPE, SHASENTERES:

HEFM
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7RP

v REMABERIRIEET 7.3.1 XHF,

v WIRZEWAGEE, ZEHEBUER, WIS 5IMRREE R isrpun (BBRET 8.2.2 THRELIFHA
%_I%\) o

NBFAEREHER ITHRB BB "F M H En restart(cr) < N ResTART(CR),typ>  WIXTRZEIE AT IR FFo

=9 "ER"RIFFH

Fault condition |Switch OFF event "Restart" condition

Overtemperature | T2 Tyags) Or (T5- Tyrer) = Tyoyn) | T5< Tsmesyand (Ts- Tygren) < Ty (including hysteresis)

7.3.1 =)

5 INn BfiAE7HN, EXBHEEFE. NREQNEHRE, BAXxmiBExE. SHIRIEERRE, 8
KIBESBRITH, MRBEETEN restarrcn e ZIETHPATETE, ERSEE R X A i {E,
iz%%#l:ﬁ_/'\W§BEEi+§&%§nRESTART(CR) (/‘é/l\iiﬁiﬁ_/l\) ) LX%#(FEFE%T%EEH‘E&EESTEI’\J%*%‘IEO

E?él?ﬂZﬁﬁ, j’l’_‘,'\ﬁﬁﬁﬂ-ﬁ I RESTART(CR) ;Ro EnRESTART(CR),TYPEE;ﬁ(%&E, *ﬁﬁiﬁiﬁ%ﬂiﬁjﬂ OFF, ﬁ?ﬁgﬁﬁgﬁﬂj%ﬁﬁ
HERRAZRITEES, FERBASINIEENRBET, RHEEEHKT trewem o
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counter 0 1(2|3|4|5|6 ﬂRESTART(CR)+l| 0| 1(2|3[4|5|6 NRESTART(CR) +1 | 0 |_
t
DWT
I | .
DEN(CR tDEN(CR DEN(CR t
s N «—» «—>
hs(FauLm) hs(FauLT) hs(FauT)
f \ ( \ ( ‘ I/ kius
tsIS(DIAG) t
BE27 HaRbEBENE SRR FE

7.4 HibfRP

7.4.1 RERP

ERESFG (BIRAREER) B, WRERETEZEDMOSHERAZIRESIER, ZIEEMESD_RE
FERZFEMHIER T EEFEINEEN. BIIDMOSHIRIZFBRMZ BIFTEZ A ARG, BEITEFRASI
MRV BISME R EX B EMRE] (B2AR 2 FIHAENERATEEBUR ETIFHNAER) -

7.4.2 g EFRP

LESEREN TV sormFV oo 2818, B S TH RN BEIE S,

BAT BH56.2.2 IR IR AEMNR TSN, FE—MOEEEMG RS EH R, Wi
Vs 1 GND 5| Z BIBVEBE ( V siciaup)o

7.4.3 =2 B A B AR T

REBAHMEARSABIER, EERAHERHARAIEMBANEE . NREDBMEHR, EBHK
ENHIERITTRN, BPHEREFTELE,

A BT LR RZAE LB (luwow_ss) » FF BLERREH/NF10 pHo

SNRNM AP A HERN/RBREEL EREX, WIMNRIMHE —RE (b &7 9 PATRNZREDL) &
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HheER

BIFEHFRNSIHAMMCUIZ g Z BEZ— B, LBRIMARKRE, HH@EafANXERS (W

5759 ) o
AR

NRBFRNGIFMRRIER (B BESRET) , UBHERN, B MFEOMRE, &

LUR1E

7.5 RiFBSMN

Vs=4VZE 20V, T,=-40°C & +150°C
FRIESAEIRAE, HBME: V=135V, T,=25°C
WX R A S HABEMAHEZEDRHE (FIFSHIRE) BTG7090-2EPL: R =6.8Q

JFOAE

=10 RIPEBSIFYE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal shutdown T)(aBS) 150 175 200 °C 1)2) PRQ-174
temperature (absolute) See Figure 24
Thermal shutdown Thys(aBs) - 30 - K 3 PRQ-356
hysteresis (absolute) See Figure 24
Thermal shutdown TJovN) - 80 - K 3 PRQ-357
temperature (dynamic) See Figure 24
Thermal shutdown T)(oYN)_CLS - 40 - K 3 PRQ-177
temperature (dynamic)
in capacitive load
switching mode
Power supply clamping | Vs(ciamp) -40 33 36.5 42 v hs=5 mA PRQ-179
voltage at TJ =-40°C T,=-40°C

See Chapter 6.2.2
Power supply clamping | Vs(ciawp)_25 35 38 44 Vv 2 PRQ-184
voltage at TJ =25°C ls=5 mA

T,=25°C

See Chapter 6.2.2
Automatic restartsin | NresTarT(CR) - 6 - - 1) PRQ-186
case of fault after See Figure 26
counter reset
Counter reset delay tDELAY(CR) 40 70 100 ms 1) PRQ-188
time after fault See Figure 26
condition
Minimum DEN pulse tDEN(CR) 50 100 150 UsS 3 PRQ-190

duration for counter
reset

See Figure 27

(REETR......)
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Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

A 353 57t B

Adjustable overcurrent
limitation accuracy
(low)

ILim(AccURAcY)

-20.9%

+20.9%

3)

0.38A</,m<0.82A
VDs: 3V

PRQ-631

Adjustable
overcurrent limitation
d-factor

(low)

Almor

0.043

3)

0.38A</,m<0.82A

PRQ-649

Adjustable overcurrent
limitation k-factor
(low)

leIOCTOl

16915

3)

0.38A</u<0.82A

PRQ-652

Adjustable overcurrent
limitation accuracy
(medium)

ILim(accuRAcY)

-15%

+15%

3)

0.82A</u<1.58A
VDs: 3V

PRQ-643

Adjustable overcurrent
limitation d-factor
(medium)

Alimoz

-0.022

3)

0.82A</u<1.58A

PRQ-650

Adjustable overcurrent
limitation k-factor
(medium)

kILIOCTOZ

18256

3)

0.82A</u<1.58A

PRQ-653

Adjustable overcurrent
limitation accuracy

(high)

ILim(accuRAcY)

-17%

+17%

3)

1.58 A</iu<4.34A
VDs: 3V

PRQ-632

Adjustable overcurrent
limitation d-factor

(high)

Almos

-0.219

3)

1.58 A</yu<4.34 A

PRQ-651

Adjustable overcurrent
limitation k-factor

(high)

kILIOCT03

20005

3)

1.58 A</yu<4.34 A

PRQ-655

Current limitation
value in case OCT
pin open

ILimocT(oPEN)

0.25

0.36

0.47

4)

loct = locT(oPEN)

PRQ-656

Current limitation
value in case OCT pin
short to device
ground

/LIMOCT(SHORTZGND
)

3.7

4.7

5.7

4)

loct = locT(SHORT2GND)

PRQ-657

1) {XThEEMR
2)  XTE Ty=150°CE M

3 AREITFESNL - BIRIHEE

4)  AYFE T,=-40°CEMIR

YHEFH
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EFIZMER, SHRESIH IS IREELHICNEBRES (1s)e TARXHAIZETTHEE (DEN SIBIE (ISR

) 5 IS5IEAEBES.

WNREFREEMEAEIZUITORE, MIFEETE IS 5| IFIEIRIE R 2 [B)ZE 3240 T EB BB Rsense o

Rsense FBPEEA IS T 820 0 (HURELBIFE LB RIZFRIP, NEBEEEXSINETF4000) , REHEBRQN
FEES BT R FEEL

Rsense BREYE 91.2k Qo

BT IS 5|V HEB ZES R FERSNER, NREMSHBAARNEIEREHE, WARENE IS 5IHEZEHE
oS BOARS BB R e o

FIEIES I E 28,

VS
Ehannell
IChannel 0
I {TH
ornenpne |
Overtemperature H—f» e
Rt
__» IS Pin Control "‘
—— —% ouT1
—— ouTo
[ DSEL Mol @ih/kms
| —
— ]
== Vos(kiLis_en
B mux [
y MUX
@ lhsm\um V/0s(OLOFF)
JD——@ lllsfomm
1 [
MUX
[
L 1S
AN
El28 KNIThaeRE
8.1 BhR
R UNREETSHETERT, ISSIMBRESESE,
®11 SENSEfS S{E NN A& HRIThEEZ —
Operation mode Input level |DEN level Vour Diagnostic output
Normal operation LOW/OFF HIGH ~GND Z
hsFauT) if NResTART(CR) > O
Short circuit to GND ~GND Z
hsrauLT) if NResTART(CR) > O
(RBE&Tm......)
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s
;11 (4%) SENSEfS S1ENR A& HRIThREZ —
Operation mode Input level |DEN level Vour Diagnostic output
Thermal shutdown Z his(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs lis(oLoFF)

hsFauLT) if NResTART(CR)> O
Open load < Vs- Vps(oLorr) z

>Vs- Vps(oLorr) ¥ his(oLoFF) or is(FauLT)

if NrestarT(cr)> O for both cases

Overcurrent pin fault <Vs- Vps(oLoFr) lis(ocT_PIN_FAULT)
> Vs- Vps(oLorr) " lis(oLoFF) or his(FauLT)

if NrestarT(cr)> O for both cases
Inverse current ~Vinv=Vour>Vs IsioLoFF) or is(FauLT) If NResTART(CR)> 0
Normal operation HIGH/ON or < Vs- Vpsiuis_en) hs=1./ kius
Short circuit to GND CLS ~GND hs(FauLT)
Thermal shutdown VA hs(FauLT)
temperature (absolute)
Thermal shutdown VA hs(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs hs<IL/ kius
Open load ~Vs? hs=ls(en)
Inverse current ~Vinv=Vour>Vs his= hs(En)
Current limitation < Vs his(FauLT)
Underload ~Vsd hiseny < his< I.vomy / Kiuis
All conditions n.a. LOW n.a. z

1) ERSMAY R EBRR
2) i IR TUINT Iy
3) M BRI ST oy

8.1.1

SENSE 5 E{HR

IZWRTHRER]@Id DEN 5| fMERET X7, 1B IEFRET DSEL 5|HIIRHE & 12 #1717,

F12 LWRER
DEN DSEL IS
"low" not relevant 4
(RBE&Tm......)
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12 (%) LHEER

DEN DSEL IS

"high" "low" SENSE output 0
"high" "high" SENSE output 1
8.2 EEFT Sl

AT RMIDHER, 1S5IMAIRMS AZEMMELFIBER (hs=/ /kus) -

. SIAEEITH, HEVos <Vbsuuis_en)

o BIERVIZETZ fERER

o RBEHEE (B0 ET 7.3) FiR, SOREHERER (BERET 8.2.2 TRESIFR)
REFWENEHRERBIR, 1S5 LB s o

8.2.1 BB AT RAE (KILIS)

Is FEI B B RGN, BHEAFIEMEBR o MRSAANABAR (1LIFF0A) , NRKENE
WA Lsen  (EHL IPWRERE) HERMAUIE 29 Fin. HRiElZ IRAR ksBRZ, 55 IMNIMURTBRZ it BY
HAIERAL, F2INAE IS 5IFIAN ADC BN BN Z B ANERSMIRCIEIR FBER, LUBIME SOURINIR: (BiY

RCIEN BBERAER/NSEE A 1ps) o kuREHSHIFMRIEE. HBEBEMGIET Z/IFM,

ls 4
histon) I =
lis(en)
’ IL(oL)_au R
"
El29 EFBEAFR THBERERRY
8.2.2 B FE BB (11S(FAULT))

MNEHIMEFE, B DEN BiN“ES”, FEZHMAYIEIER DSELEE, NISs|H_EEBRA l1s(FauLT) o
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' MRBELTFABIRES, BEBRXRHBNTF “NResTarT(CR),TYP MarBREERE, EEt IS(FAULT)_D AR
n LsFauLT) » tbfS hs= I/kws(80 30Ff7)o TEERREER, g;ﬂ*ﬁﬁﬁﬁi?%ﬁﬁj%B%?ETﬁ%5ﬁ/|S(FAULT)o

o WMNRBEITH, BEBREET “Nresvrcne’s WISEBIERA lseaom, BEIRERITEERES. R
SRR AT LUEE INn IR B AR FHiF4Et DELAY(CR) i@ INn IRE KB DEN 5 |fi29RKHA,
FH B RkopiFas toen(cr) FBEE, W% 7.3.1 TR,

v WIREEXH, ABIHRSERBE, ISERER s o

INn T
t
LA
fum —+ N—
t
Internal A
counter
0 1 2 o |
t
DEN T
tis(FAULT)_D tDEN(CR) t
hs < > < >
hs(rAuLT) hsrauLr)
\ It/ ks { \
t
=130 ﬁﬁF*EqWIIS(FAULT)

El31 R SENSES S EVTAAINZIE 26 HFREIR P EIFR, MEI32 BIRT s = I/kus, hssanMhseavn Z BIEIXR FRo
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protection % o
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DWT
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tsIS(DIAG) tsIS(DIAG) ts1S(DIAG) tsIS(DIAG) t
- — < <
E31 HEREIRER THRNITA
Is A
S (ST ) MAX === == o o o e e oo oooooooooooooooo -
T S = - his(sar)
lis(rauLm)
hs(saT),MIN
hsaummin [T T e T T TR o
I/ ks
I
E]32 RN 1T R
> e » \A
8.3 BB XA ST

HIMR[ELE T OFF KEE, R[MEAILUNEREBEHRFESSEBEHITHR. XiF, EA—L
TMIMISMERLE M (FHRIEBFEMBEITNIRM LHIBRIR) , A NAHERTERNEEFEN BT,
WRBEHCNEIHPER G (REREFNESELEARE, WET 8.2.2R) BREXFARS TRERE
ZHREY, 1S 5IIER IR IR /israun o LGN, BREIREILUNE OCT 5B B FFER ocrioren B S 2814H5E
BRIEM ocrshorraonn) o WASR OCT SN IR FESR A, MR /isocr pin_Favimo 338 7R I hisororr ~ DisEauLt
Fisoct_pin_ravir) SV os K FRo X=1ERAESE, FIBETUX D AEFFFEEXFA. OCT 5|HItPEFIER
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El33 KRS THs

8.3.1 FER A BT

E@E%lﬂ’lﬁ%ﬁ? , HDENS|MNEE RS HBEFER D%EL% | BEIXS Rz @B ERY, V DE_%E’% EEHE %E\{DS(OLOFF)
i&'/f—_rtb!;ﬁo_‘_ L2 EREFHF BV os < Vos (OLOFF)ETJ: IS5 IHiI] %ﬁ/ IS(OLOFF) o YNR A 2 1F % Hia g B XS
B, Vs Vs, B, Vos>Vos (oLorp) 1S SIHEN NSRS,

B8 X IS FROFFES N, FEEMANSIBIN TS Z [5F Ftisowom ofJ 8], ISER_EA BERIRIERATIK
S, XERBYB| EEHITAERLLIRESAVEIL, B34 BRAFIBLRTR, O F RN F,

INn A
t
DEN 4
Vour N s y tiS(OLOFF)_D . t
V/bs(oLoFF) N“‘\
A 4 %
“‘4 Load connected
t
hs A
11S(OLOFF)
hs(oL)_au \
t
B34 XM B9FT ER Y - £ i WX
8.3.2 OCT 5| B PE B 7
SR TIRFENZERI R OCT 5| B35 a3 H I HIARER BT B Vos 2V osovorr » 1S 5 I BIFR A ERIR
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135 FEI36/RRSENSE I3 tason) K Htasorn HABIREF (BEMHBUNER) . BFEABERIEE
ZHl (AtTEton Z81) TEBIIERNES,

lsis(piac) = sis(oN) + toN (4)
INNn
OFF ON OFF -
t
DEN T
torFF t
I W / ‘\
tsIS(OFF) tsis(OFF) t
l‘lS } P tsIS(DIAG) /‘&< " tSIS‘ON) : ”
\( ‘ jk\i }
t
&35 RIS E /R
INNn
oFf | ON | orF _
t
DEN T ,
| | -
t
I ] /
Va \ .
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hs ] N >
\ \ >
t
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DEN T

DSEL

~Y

ILiNom)_s5

~Y

o [
ha { ILinom)_ss [ 2
s T

T
N Lo
’ tsis(cc) N tsis(OFF) tsison) tsis(cc)_sLe .T
\ﬁ
T
] 37 ERISENF - BEEL
8.5 PRSI Y
Vs=4VZE 20V, T,=-40°C & +150°C
PrAEZHIHER, HAME: V=135V, T,=25°C
Mt 2B B AR HEEE MY (PRIE5=H%HEA) BTG7090-2EPL: R =6.8Q
13 WHTR ST
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
SENSE lis(saT) 4.4 - 15 mA 1) PRQ-215
saturation Vs=6Vto 20V
current Rsense= 1.2 kQ
See Figure 32
SENSE leakage current | /igofp) - 0.01 0.5 HA DEN ="low" PRQ-219
when disabled 1.2 L now)
Vis=0V
SENSE leakage current | /;sen)_gs - 0.2 2 A 1) PRQ-221
when enabled at TJ < T,<85°C
85 C DEN:llhighll
IL: OA
See Figure 29
SENSE leakage current | /igen) 150 - 0.2 2 HA T7,=150°C PRQ-223
when enabled at TJ = DEN ="high"
150°¢ IL=0A
See Figure 29
(RBLT;......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Saturation voltage in Vsis_k - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS-VIS) Vs=5V

IN = DEN = “high”
Saturation voltage in Vsis_oL - 0.5 1 Vv 1) PRQ-682
open load at OFF Vs=5V
diagnosis (VS-VIS) IN = "low"

DEN = "high"
Saturation voltagein | Vgs ¢ - 0.5 1 Vv 1) PRQ-684
fault diagnosis (VS-VIS) Vs=5V

IN ="low"

DEN = "high"

counter>0
Saturation voltagein | Vs oct F - 0.5 1 Vv 1) PRQ-686
OCT pin fault diagnosis Ve=5V
(VS_VIS) IN = n lowll

DEN = "high"

loct

= loct(sHorT26ND) OF locT(

OPEN)
Power supply to IS pin | VgisicLamp) 40 |33 36.5 42 \' Is=1mA PRQ-294
clamping voltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Power supply to IS pin | VsisicLamp) 25 |35 38 44 Vv 2 PRQ-296
clamping voltage at TJ lis=1 mA
>25°C T,225°C

See Chapter 6.2.2
SENSE fault current his(FAuLT) 44 5.5 10 mA See Chapter 8 PRQ-298
SENSE open loadin llS(OLOFF) 1.9 2.5 35 mA See Chapter 8 PRQ'306
OFF current
SENSE OCT pln FAULT llS(OCT_PlN_FAULT) 0.2 1.2 1.7 mA See Flgu re 33 PRQ'621
in OFF current
SENSE delay time tis(FAULT)_D - 500 - Us 1) PRQ-308

at channel switch
ON after last fault
condition

See Figure 30

(REAKTR......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
SENSE openloadin  |tsoLorr. b 70 185 300 us Vps < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to
hs=hs(oLorF,min - 0.9
DEN = “high”
NResTART(CR) = 0
See Figure 34
VDS threshold for KILIS | Vpsgais_eny 0.8 1.2 14 Vv 1) PRQ-809
enable
Open load VDS VDS(OLOFF) 1.3 1.8 2.3 Vv See Chapter 8.3 PRQ'313
detection threshold in
OFF state
SENSE settlingtime | tys(on) - 5 20 us I.= I nom from DEN PRQ-315
with nominal load rising edge to Iis=1./
current stable (kiLsmax @ IL) - 0.9
See Figure 35
SENSE settlingtime  |tgson) sic - - 60 us 1 PRQ-317
with small load I.= I.o:from DEN rising
current stable edge to Iis = It/ (Kiis max
@/)-0.9
See Figure 36
SENSE disable time | tgs(orr) - 5 20 us & PRQ-319
I.= I (nowm)
From DEN falling
edge to /is= lis(oFF)
See Figure 35
SENSE settlingtime | tgso) - 5 20 us 1 PRQ-321
after load change from I.= I.om/2 to /L=
I nowm)
See Figure 35
SENSE Settling time tSlS(LC)_SLC - 250 400 us 1) PRQ'323
af.ter load change DEN ="high" from load
with small load change to lis = 1./ (ks
current @ IL) from /L(NOM)tO o1
See Figure 36
SENSE settlingtime | tgs(cq) - 5 20 us 1 PRQ-326
after channel Start channel:
change I.=I.nom) End channel:
IL= I (nomy/2
See Figure 37
(JIELETFA......
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE settlingtime | tgs(c)_sLc - - 60 us 1) PRQ-327
after channel change DEN = “high” from
with small load DSEL toggling to /is=
current I/ (kiusmin@ 1) - 1.1

Start channel: /.=

I (nowm)

End Channel: /.= o,

See Figure 37
Open load output ILoL)_au 1 4 8 mA his=ls(oL)=4 KA PRQ-329
currentatliIS=4 pA
Current senseratioat |k so1 -27% {1100 +27% |- lor=10 mA PRQ-333
IL=ILO1
Currentsenseratioat |k so2 -25% {1000 +25% |- l2=20 MmA PRQ-335
IL=ILO2
Current senseratioat |k sos -24% {1000 +24% |- lLoa=50 MmA PRQ-337
IL=1L04
Current senseratioat |k sos -10% {1000 +10% |- lLos=250 mA PRQ-341
IL=IL08
Current senseratioat | kj 509 -8.8% |1000 +8.8% |- lLoo=450 mA PRQ-342
IL=IL09
Currentsenseratioat |k s11 -6% 1000 +6% - ln=1A PRQ-344
IL=IL11
Currentsenseratioat | kjs13 -5% 1000 +5% - l13=2A PRQ-346
IL=IL13
1) AREFESML - RIRIHEE
2)  AXTE T,=150°CET M
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Vear

T

Logic Supply

fl\

Dz2 X = Cvs2

RoseL <] DSEL

PROFET™ Load Guard

Ris_proT

ZwiRE

Logic GND
)—o8

. Power GND
Chassis GND

=38 R FREE

=14 B TRASHE

Reference Value Purpose

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

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

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

Roct 2.2kQ - 25 kQ Adjustable overcurrent limitation resistor connected to device ground.
Protection of the device during overvoltage and reverse polarity

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

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

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

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

(RBELTH......)
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Reference Value Purpose

Cvs 100 nF Filtering of voltage spikes on the battery line

CvsGNp 47 nF Buffer capacitor for fast transient

Dz, 33V TVS Diode Transient voltage suppressor diode. Protection during overvoltage and in case of
loss of battery while driving an inductive load

Cvs2 - Filtering/buffer capacitor located at VBAT connector

Rsense 1.2 kQ 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

Rapc 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 (Ranc - Csense) longer than 1 us is
recommended

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

loads
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Document Date of release |Description of changes
version

Rev.1.04 2022-09-20 PRQ-656 footnote added

PRQ-657 footnote added

Chapter 7.4.3 typo changed /iynom > linom)_ss
New Chapter 6.2.3

Chapter 4.2.1 editorial changed
Chapter5.1.1 added "PWM signal to INn pins"

Chapter 6.2.1 typo changed

Chapter 6.2.2 typo changed

Chapter 7.2 editorial change

Chapter 7.3 typo changed

Chapter 7.3.1 editorial change

Table 11 added explanation of ~Viny> ~ Vinv= Vour> Vs

Chapter 8.3.2 editorial change

Chapter 5.1.2 removed

PRQ-631 Min, Max value updated

PRQ-643 Min, Max value updated

PRQ-632 Min, Max value updated

Rev.1.03 2022-08-10 PRQ-628 updated (Min./Max.: -, - > 0.44, 0.56)
Chapter 6.3.1 updated

Figure 24 updated

Figure 25 updated

Figure 29 updated

Figure 37 updated

Figure 34 updated

Figure 32 updated
Rev.1.02 2022-07-15 Table 11 updated (Input level = "high", DEN level "high")
Diagnostic output (short circuit to Vs)

hs=hs@eny=> hs<I./ ks
Diagnostic output (Inverse current)

lisFauLt) > hs = his(eny

Rev.1.01 2022-06-23 Figure 14 updated
Rev.1.00 2021-10-22 Initial Datasheet
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