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Parameter Symbol Values
Minimum operating voltage Vs(op) 3V
Minimum operating voltage (cranking) Vsuv) 2.7V
Maximum operating voltage Vs 28V
Minimum overvoltage protection (7,2 25°C) Vbs(cLamp)_25 35V
Maximum current in sleep mode (7,< 85°C) Ivs(sLEeP)_85 0.5pA
Maximum operative current leND(acTIVE) 4.5 mA
Typical ON-state resistance (7,=25°C) Rbs(on)_25 90 mQ
Maximum ON-state resistance (T,=150°C) Rbs(on)_150 180 mQ
Nominal load current (Tx=85°C) I nowm) 2A
Typical current sense ratio at /. = Inom) Kiis 1000
Adjustable overcurrent limitation Iuim 0.38A-4.34A
SUHE
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o HEFIEFIMAED R FRIPMSSERERF

o BT AR BR !

o IERFRP

Type Package Marking

BTG7090-1EPL PG-TSDSO-14 7090-1L

MR Rev. 1.00

2022-09-20



;ﬁzg;oﬂ?}o-mm Infineon

BR
BR

B R R AR R ARt a et nnes 3
1 BEBBIFIZRIE ..ottt ettt st 5
1.1 BEEE]. ..ottt et bbbttt a sttt a et a s a s sae e 5
1.2 AT AR A AR AR AR ARttt 6
2 BIBIEDEE ...ttt et a et 7
2.1 GBI ITET .o vv vttt sttt ettt bttt 7
2.2 SIBITE SCAIIIBE ..o eveee ettt bbbttt 7
3 Tl & - & < OO 9
3.1 Y R B R R ETTE B ..ovocveveeve ettt e a st a et a ettt 9
3.2 TTAESBIEL ottt t e sttt s s sres 11
3.3 FEBET .ottt ettt ettt bttt a sttt enean 11
3.3.1 PCB TR ER .o eveveereeeieeissie st ee st st s et ae bt se bbbt bR a s AR a bR A e R bbb A st n s e s b ans 12
3.3.2 FEBEITT. . ve ettt bttt 14
4 O BB ...ttt ettt et 15
4.1 BT 1O BB oottt bttt 15
411 BIINGIBL oottt sttt 15
4.1.2 TEBIGIB..oooeeee ettt sttt 16
4.2 FEHRBRNJFEE S B c.o.ceoeeeeee ettt sttt sttt 16
4.2.1 BV FREES B ..ottt 16
4.3 1O BB AT ..ottt sttt a st bttt a e 16
5 BT covvvvvvvsesssssssssss s 19
5.1 R R T AR R ..ottt bbbt 19
5.1.1 BRVERETN ..ottt et ettt ettt r s 19
5.1.1.1 UNSUPPLIE. e iieiieiieeciteiteeieeie sttt see st stesrte e ste e sbaestaesstessta e bassbaessaessaesssesssesssesssasssaesssesssessesnsannns 20
5.1.1.2 POWEI-UP 1ttt ettt e sttt et e e s s s aere e e e e e ssssasssseeaeessasssnssenaaesesssssssssennasesssssssnssnanessssnssnsnsrneees 20
5.1.1.3 R (T<T T USRS 20
5114 INACTIVE WIth QIAGNOSIS .euvirieieiieteteeeete ettt ettt ettt b e et e bt et e s bt et et e sae et esbesaeeneens 20
5.1.15 ACEIVE WIth QIAZNOSIS..c.uiiciieiiiiieieeieiertetere ettt sttt et e st e st et e s te st et e sse et assesseensesssessassesssansens 20
5.1.1.6 ACtIVE WItNOUT dIAZNOSIS ...oviiuiiiieieterteterte ettt ettt ettt et e s bt et e bt e st e sbesat et e sbesaeentens 20
5.1.1.7 Capacitive load switching mode with diagnosis.........ccceeririiinirnienenieeeeeeeeeee e 20
5.1.1.8 Capacitive load switching mode without diagnosis........cceceeerrienienieerinieeereeee e 21
5.2 VSZRIE <ottt sttt bbb s a e bbb bbb bbbttt sttt bbb 21
5.3 B R B Rl et bbbt bbbt b aen 21
6 IIERER .o s s s s s s s s s s s s e s s e s s s s s s 23
6.1 B S IBEBPH. ....ovcvveveeeeece ettt ettt a sttt 23
6.2 FE R TAE ettt bR s bR s s aes 23
6.2.1 FERBEME AT ...ttt sttt s s 23
6.2.2 FERBEME AT ...ttt bbbttt s s 24
HIRFAR 3 Rev. 1.00

2022-09-20



;ﬁzg;oﬂ?}o-mm Infineon

EES
6.2.3 T R B EE DL ettt ettt e e ettt e e ettt a e e et et e e e e e et ettt aeeeaseeeae et eeseneneaeaes 25
6.3 T R T T B I ettt ettt ettt et et ettt et eee e ettt eeaee ettt e e eee et et e e e eeeneetaneaeaeaeens 26
6.3.1 P T B T T T ettt ettt ettt eee et et et eese e e et e e eaeeeeee et e e e eeaee et s e e eeeaseeeae e eeseneneaeaes 26
6.4 R B R BN ettt ettt ettt ettt ettt et e et ettt eeee et et e e neae e aee e e eeeaeans 27
7 R ettt ettt ettt ettt ettt e et e et e et e aeea et aee e et eeaeeeeaneaseaeaneeeneaees 31
7.1 T T R ettt ettt et ettt ee e ettt e et et ettt e e eee e et et e e e aeaee ettt e eeeeeee et e aeeeeneenaeeaeaeanens 31
7.1.1 T B T T I B . vttt ettt e e e eee et et e e e e e eeee et e e e e eeeeee et e e e eeeeeenasaeaeeeeseeeae e seseneneaeaes 31
7.2 T R A ettt ettt ettt ettt ettt et ettt ettt et et et et eseseseneseneseneneneneneaeeaeassneaen 32
7.3 B B R G T T ettt ettt ettt e e ae e et et e a e e ettt e aee et et s e neeeeeean e eneneeas 33
7.3.1 B T TR ettt ettt e e et ettt e et e e ettt aeeeeet et e e e eaee ettt aeeeaeeeeae e eeseneeeaeaes 34
7.4 L R et ettt ettt et et ettt e e e eee e et et e ae e e e ettt e aeeeeee et et e eeeeneenaeeaeeennens 35
7.4.1 R R ettt ettt ettt et ettt et et ettt a e e eet et e e e e eaeeet et aeeeaseee et e eeseneneaeaes 35
7.4.2 T R ettt ettt ettt a et ettt et ettt st et eeee et aeae s et et et et eaeneaeeeeeeeaeeeneaeeaeaneaene 35
7.43 B B A B R d T T T ettt ettt ettt ettt et et e a e et et e e neaeeeeaneaene 35
7.4.4 BIEETELR .ottt ettt ettt e e ettt eee et ettt ae e et eeee et e ae e et et ettt e eaeene et et e eeeeeaeeaeaeeaenn 36
7.5 R B T I ettt ettt ettt ettt e et et e et e e et e et et et ee e et et eeeeae e et e e ennaeans 36
8 T BTttt et et e e e e e et e et e et e e et s e e e et s s e e ee e e e eeeeeeaneeeaneasesenns 38
8.1 BEEIZR .ottt ettt ettt et e ettt a et et e e s e s ae e et e e aeaeeee et et e e senee et et eaeaeseeeeaeateeaeneaeeerasaneenn 38
8.1.1 SENSE fE B B EZR cvoveveeeeeeeeeee et e et et eeee et e eeeetae e e eeeeeseae s saeeeeeeeeataeaeaeaseneseassaeeseseneaeaeeaens 39
8.2 T T T T BT T BT ettt ettt ee et e e e e ee e et et e ee e e e ettt e eeeeeee e e e eeeneenaeeaeaeaeens 40
8.2.1 B T TRAE (KILIS) vt eee e eee e e et e eee e eeeeee s e e e s e eseaeeseeeaeeseaseseseaeeseesaseseaseseseaseseaeeseseaeasesesesessaseseens 40
8.2.2 BBIBZE B TR (IISFAULT)) vttt teeeeeeeteteses e seeseseaessesasass s sasesssesesesssssssssesenenesenenenensasasssasasasaens 40
8.3 T B T AT BT T2 T .ttt e e e e et ettt et et et et et et et et esesesenenenenenenenenenenenenes 42
8.3.1 T B T T E T ettt ettt ettt a et et et e e e e ee ettt aeeeeee et e e e aeaeeet et e eeeeseeeaeaeaeeseneneaeaes 43
8.3.2 O T G BB R . ..ottt e e eeeee s s e e eeeeseet s e aeseseeeeasaseeseseseeatasasaeseaseseassasseneaneneasasaens 43
8.4 T BT T vttt ettt ettt et e e e e e e e e eaeaeaea e aeae et ettt et ettt et et et et et eteeeeeeeeeeeeeneaeneneaeneneneneneneaes 44
8.5 T T B B oottt ettt e e ettt e e eae e ettt aeaee ettt e eeeee et e e eeeeneeeaeeaeaeaeens 44
9 T BB R oottt ettt ettt et et e a et a et ettt e aeeee et et e seneeeeet e e eaeseeneatataeaeneaeeeeanneenen 48
10 BB TR oottt ettt e et et et et ettt ee e e e eee e e etae e ee e s e eet e eeeaeaseseanananeaes 50
11 B T R R oottt ettt ettt e et e et e e et e et et eeee e e eeat et eee e eee s e seaeaseseanananeaes 51
GEIRFTBA. ...ttt se s e e e s et s e et s aeeeaeeeaees e eeeeeeneeenees 52
IR 4 Rev. 1.00

2022-09-20



gtzgéoﬂ?}o-mm Infineon

1 EEMARE

1 EEMARIE

1.1 EE

VS

Supply voltage
monitoring Channel
[

Overvoltage < Voltage sensor |

protection
«{Overtemperature }4 [TH
Internal power Overvoltage
supply Gate control clamping I
=g + T " e z#
Restart control Driver Chargepump 1 I
logic Overcurrent ':l
limitation
s X SENSE output
Capacitive load InverseON
switching ﬁg ouT
IN : Load current sense
ESD protection
DEN +
I/O
oCT
Reverse polarity
protection and
GND circutry
é
GND
E] 2 BTG7090-1EPLIEE]
HiREm 5 Rev. 1.00

2022-09-20



: infineon
g;;g;oﬂ?}o 1EPL L/

1 EEMARE
1.2 AiE
3 BRARBIEFMPERNMEAEREEENE,
Ivs
Vbs
VS
L v
Ve ouT X—>
GND
Vout
leND
v v \ 4 v v

3 B R R

Rev. 1.00

BT ° 2022-09-20



gzg;oﬂ?}o-mm Infineon

25|HEEE
2 S|ECE
2.1 5|5 B
GND[ [ |1 @ 14 T Jout
N T |2 ‘13T Jout
DEN [T |3 ‘12T Jout
ST |4 VS 11T Jnec
nc. 1|5 10T JRES
' exposed pad
ne. T le Pt oI JRes
oct[ [y 8[_T 1RES
E 4 SIHEE
2.2 5| BIE X FIThEE
x1 SIBIEX
Pin Symbol Function
EP VS Supply Voltage
(exposed Battery voltage
pad)
1 GND Ground
Ground connection for the internal logic
2 IN Input Channel
Digital signal to switch ON the channel ("high" active)
If not used: Connect with a 10kQ 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

If not used: Connect with a 10k(Q resistor either to GND pin or to module ground

4 IS SENSE current output
Analog/digital signal for diagnosis

If not used: Left open

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

5,6,11 n.c. Not connected, internally not bonded
12-14 ouT Output
Protected high-side power output channel %)
(REELTI.....)
HiEFH 7 Rev.1.00
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25|HEEE
&1 () BIMEX
Pin Symbol Function
8-10 RES RESERVED
Itis recommended to connect these pins to VS or with a capacitor Courto GND

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

Rev. 1.00
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3= m— RN
3 m—RR RIS
3.1 3 R AEIEE
T,=-40°C & +150°C, FREBEAEX T, FASIMBERAERERR 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 ViaT(LD) - - 35 Vv 2 PRQ-36
suppressed load dump
acc. to 1IS016750-2
(2010). Ri=2 Q
Supply voltage for short | Vear(sc) 0 - 24 Vv 2 PRQ-38
circuit protection Setup acc. to
AEC-Q100-012
Reverse polarity -VBaT(REV) - - 16 Vv 2 PRQ-40
voltage t<2min
Ta=+25°C
Setup as described
in Chapter 9
Current through GND lenp -50 - 50 mA 2 PRQ-44
pin Renpaccording
to Chapter 9
Logic & control pins (Digital Input = DI)
DI=IN, DEN
Current through DI pin | /p, -1 - 2 mA 21) PRQ-47
Current through DI pin | /Ipygrey) -1 - 10 mA 21) PRQ-48
- Reverse battery t<2 min
condition
Analog & control pin (Analog Input = Al)
Al =0CT
Current through Al pin | /a -1 - 2 mA 2)1) PRQ-60
Current through Al Ini(REV) -1 - 10 mA 21 PRQ-61
pin - Reverse battery t<2 min
condition
(RBLTH......)
IR 9 Rev. 1.00
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3R
K2 (8R) BN R KEEE
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) - cbm?
(pins 1,7, 8, 14)
Power stage
Maximum energy Eas - - 6.5 mJ 2 PRQ-763
d.|55|lpat|<in - IL= 2"l vowm)
single pulse Ty0)=150°C

Vs=28V
Maximum energy Ear - - 1.5 mJ 2 PRQ-764
dislsipation - repetitive IL= L vom)
pulse Th01=

85°C

Vs=13.5V

1M cycles
Load current I - - lommax | A 2 PRQ-765
1) AT Vo BFLatch-Upllit: 5.5V
2 FARETFESNL - BIRIHEE
3)  ESDH=ME, RFEAEC QL00-0024mERI AAFIEER! (HBM)
4)  ESD MM, FTAAEC Q100-011A TR FE IR & IEE! (CDM)

10 Rev. 1.00
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3 P m—RRAE

AR

1. BIAFIHMR ARSI EEMAA NS, KINEELNEATEEFM T LIFR TN
freyrT Sl

2. SABVRIPINAE S M LEICTERIE F MRS PR 4 TR, SRR ABOIANBY T EE TIFER,
RIPIIEER BN T EL BB RVEIFMIZITH,

3.2 TEEE
x3 THEER
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number

Supply voltage range | Vsor) 4 135 (20 Vv 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 \Y 1) PRQ-68
voltage range for 3
operation (parameter deviations
possible)
Junction temperature | 7, -40 - +150 °C 1) PRQ-69

1) FAREFEFNL - BIZITETE
2) Vs EBIETFBERT, 18 Vs AREE, Vs BEEFR, ISR AKEEV o
3) RIPIHEEI IR

TR
EINRE TAESCEMA, IC#ZERBRIFEARIERFITIIE, BSEMRERSFERPEBIZGTHIL.
3.3 # e

=4 A LIZE 7N
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal Yrop - 7 11.8 K/W 1) PRQ-74
characterization 2)
parameter junction-top

(RBETR......)
HiEFH 1 Rev.1.00
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3R R
=4 (£R) #EEHT
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 Rirua 38 K/W 1) PRQ-72
junction-to-ambient 2)

1) AERHFEFMR - BIgHeE
2)  IRIEIRAEEJEDEC JESD51-2,-5,-7 7EFR4 2s2piR BRI ME M, P (B + £E) 7 76.2 x114.3 x L5 mm IR F LHFH{THE, WEAE2
MARE (2x70pm 37,2 x35 um ) » TEEAMIER T, BERERTUME—ARNETEGATLEEE, BIMEEE 7. = 105°C,

Poissipation =1 W

AR

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

hJ
3.3.1 PCBiIZE
Y 70 um modeled (traces, cooling area)
=
E
©
—
70 um, 5% metalization*
*: means percentual Cu metalization on each layer
=] 5 1s0p PCB #E
70 pm modeled (traces)
<
E 35 um, 90% metalization*
3 A 35 pm, 90% metalization*
<
v v 70 um, 5% metalization*
0.25mm=<A<0.5mm *: means percentual Cu metalization on each layer
=] 6 2s2p PCB #iE
HiEFM ¥ Rev. 1.00
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3.3.2 R
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100 7 T |

Zy, s (K/W)
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Ta

—252p
e 150p - 600 mm?*
e 150p - 300 mm?
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0‘;.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)
Eo BEIFAET. PCBIRBIZRBRPCBIGEEERHTT
o BTG7090-1EPL
\ ——150p-TA=105°C
120
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s AN
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3 AN
' \\
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41/0 3|f)

4 1/0 5|l
HRUE NS BT EEES,
4.1 = 1/0 S|H)

=5 (D) 5|R1Z IN. DEN
4.1.1 BINS |

NS INBUERHEE, WMANBRARA3ZVM 5 V. MABBIFWERIN E11 Fim. REASIE, M
Ui 10 k O BB EEREE GND 5| HIsiR Rz,

11 RN B
PR TR BT M E BT HEERS S Vo MVows EX. XM MEZEIRIXZI E12 Fix.

Vor 4
Vbi(TH),MAX
V/oi(TH)
Voli(Hys)
Voi(tH),MIN

~Y

Internal channel T

activation signal 0 X 1 X 0 |
t
12 RNB{EBEMEH
HiEFM 15 Rev. 1.00
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4.1.2 US| B
ISWR{ERE (DEN) 2| RSS2 T BB BR A (RINER 28, X DEN 2B S0, LISSAN (BREs25 T
BELEE) . YBMRNEBTN, SWH2E (S2IMEMISES) . BWE 12 B2¥EER T,

DEN 5| M “H BB B R BB T RIS TR ERR DSEL 5| HIFmER@ER RIFHIFSE, RAEUATRNGIHIE
RS DEN BAKE (BRET 73 THRESFMAESR) o

4.2 RV LN )
RGN (ANS IR oCT

4.2.1 Al A FRERES | B

AT AeEAEE oUT SRR RIRE, BRMHRM T —1 oCT 51R, &5 IR E RS INIBEEE Rocr IR E 2R o
BT EARIRE A RIEMIFEE K 10 FE XS RRE , NMBEIREIRBIIHERKRESRENA
% IMSIMIEBRRAYRESFEBE E 13 iR

x VS
® s
?—{[
Al
] 75 b

ZSESD
13 Al RBES | B R
4.3 I/0 5| I EB 4%

Vs=4VZE 20V, T,=-40°C & +150°C
FRIESZHIRAE, HAE: V=135V, T,=25C
#F5 (D) 5|BZIN. DEN

EIREN (ANS IR : oCT

BIEFM 16 Rev. 1.00
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41/0 5|
&S5 1/0 5| B 4514
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
DI pins
Digital input voltage Vo) 0.8 13 2 v See Figure 11 and PRQ-76
threshold Figure 12
Digital input clamping | Vpycamp) - 7 - Vv 1) PRQ-77
voltage Im=1mA
See Figure 11 and
Figure 12
Digital input clamping | VpycLamp2) 6.5 7.5 8.5 \Y In=2mA PRQ-78
voltage See Figure
11 and Figure 12
Digital input hysteresis | Vpuys) - 025 |- Vv 1) PRQ-80
See Figure 11 and
Figure 12
Digital input current ) 2 10 25 HA Vo=2V PRQ-81
("high") See Figure 11 and
Figure 12
Digital input current Ipi 2 10 25 pA Vo=0.8V PRQ-82
("low") See Figure 11 and
Figure 12
Al pins
Analog input clamping | VajcLampy) - 7 - Vv 1) PRQ-88
voltage locr=1 MA
See Figure 13
Analog input clamping | VaycLampz) 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 =
"high"
OCT short to device locT(sHorT26ND) | 320 - - HA 2 PRQ-91
ground detection DEN = "high"
current INN = "low"
(REETH......)
YiEFM 17 Rev. 1.00
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41/0 5|k
£ 3] () 1/o5IIBSIFE
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. 1.00

IR 18
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5 B3R

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

EW&TZ@mEﬁmﬁuT BE:

« INS|HRVIZIEREF

« INSIFERIPWMIES

+ DEN 3|IRVIZIEREF

B R IRBVINSEWEL4FR. S TAUNR—ESHAIRIIRT FIKENRFRAMEL. 15, B
v BRIREBIERIR MR, EMEEAEARNRIERINT, ARt E—LTl,.

X6 BRTAEFAAIMEENT, BREE VNREZNIEE@ERT)HX R,

IN=“low* & DEN="low“
IN=*“fumcLs)“ & DEN="high“
Unsupplied Power-up
IN=“fun(ers)“ & DEN="high“ IN=“low" & DEN=“high“ IN="low" & DEN="low"
IN=“low" & DEN="high“ Inactive with Diag IN=“low" & DEN=*low* . Sleep IN=“funicis)” & DEN="low*
IN=“high“ & DEN="high*
IN=“high* & IN=“low“ & IN=“low" & DEN=“low* IN=flow* & IN=*high* &
DEN=“high* DEN=“high* DEN=“low* DEN=“low*
IN=“fumcs)” & IN=“high* &
F—— DEN=“high“ < IN="high“ & DEN="high" DEN=“low* ——
-apacitive -0a Active with Diag e - Active without Diag ~apacitive toad
Switching with Diag . IN="high“ & DEN="low > _ »| Switching without Diag
[ IN="Righ" & ]| NSNS &
DEN=“high“ DEN=“low*
IN=“fumncLs) & DEN="high“
IN=“Ruin(cis) & DEN=“low*
s N — 0y =
=14 BITEARESE
\—— 2
w6 BITEI. S[M4ThEER vsBE
Operation mode Function Vs> Vs(op) Vs < Vs(op)
Sleep Channels OFF OFF
Diagnosis OFF OFF
(RBETR......)
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afineon

BURFM

5 B3R

=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, BREELABEEBEIREBIE Vsor o

5.1.1.3 Sleep

HECEFR (D) I E N REE R, SHFLTREERI TRERIENT, BRI ssirr. SRFF.
THRIPARERPNHEIRZEH, ZSS N TFHRIERTIL, REIFIEEEHUE (Nrestartcn =0, T< Tipes)
and (T;- Tyren) < Toow (B2FEIRE)), W ET 7.3.

5.1.1.4 Inactive with diagnosis

% DEN 5B NS BN B NREBE Y, 234 Finactive with diagnosist®Tl. BB F
KAVRES, AJHITREPRE T REFRRIZHT, BIBAFE IR, I1SSIHTIEEHINBPEER R seaunT A E
FFER BB i hsoorr Ao TEInactive with diagnosist2 T, 2S(FRHFEERRIE N,

5.1.1.5 Active with diagnosis
Active with diagnosisi@ IE® T{E{RXZ—. & IN=“/"H DEN

BT, — IS NMTH, HEBIZEDIRE. Sh BERMFESE lonwncvoE Xo
5.1.1.6 Active without diagnosis
H IN=“Z 8" H DEN =EEBF"8, BHATETISHEXRIBERS. tEESE, BFREFIZHINEE.
5.1.1.7 Capacitive load switching mode with diagnosis
ZSHRABRIMHEFXEXRDBEI T HIN=finas "B DENIZBERN“SBF R, FHECETHIZEIIEE

NEFAHAXRN, WHEHBEZERS TS®, SHRAEFEBS R ooy EX o

HiEFM
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5 B3R

5.1.1.8 Capacitive load switching mode without diagnosis

H IN=“funcis) "B DEN IRBAMREBTEY, S|[EHLAFILIZHNBEARFRER, LR SBETIZHI)
BEo

5.2 Vs R E

B R BB R 1E Voion M Vswy Z 18], &R RIE RPN S,

QB >Vsor , IERBHERSERMEANIBIEIE S,

NRBELBTHEERN, HEBREAHAXERN, TEEEERA 2GR, EHEBERFRERE W), A
ERE R K A R,

Vs A
ii: ¢ Vs(Hys)
>
INn
T
Voutn

T
El15 Vs RIE1T N9
5.3 BIRB SIS
Vs=4VZE 20V, T,=-40°C & +150°C
PrIESHEIHEA, HBIE: Vs=13.5V,T,=25°C
MR BB BAMAEEZETRE (RIESHEWEA) BTG7090-1EPL: R.=6.8Q
)7 FRR B SIS
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
VS pin
Power supply Vsuy) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
undervoltage INn = “high”
shutdown From0=<Vps<0.5Vto
VDS ~ VS
See Figure 15
(RBETR......)

HiEFH 21 Rev. 1.00
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infineon

BHEF
5 B3R
)7 (88) BIREE S
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 - Vv 1) PRQ-100
u;dte;rvoltafe eres Vs(op) - Vs(uy)
shutdown hysteresis See Figure 15
Breakdown voltage | -Vs(gey) 16 - 30 Vv 1) PRQ-101
b.etw.een GND and VS Ienp(Rey)= 7 MA
pins in reverse battery T,=150°C

=

Power supply current | lys(seep) 85 - 001 |05 HA 1) PRQ-771
consumption in sleep Vs=20V
mode with loads at TJ

Vour=0V
<85°C o

IN = DEN = “low”

T,<85°C
Power supply current | /ys(sieep) 150 - 1 8 HA Vs=20V PRQ-772
consumption in sleep Vour=0V
modf with loads at TJ IN = DEN = “low”
=150°C

T,= 150°C
Operating currentin | Ignp(acTive) - 3.7 4.5 mA Vs=20V PRQ-773
active with diagnosis IN = DEN = “high”
mode
Operating currentin | IgnpNacTIVE) - 1.8 2.2 mA Vs=20V PRQ-774
inactive with diagnosis INP = "low"
mode DEN = “high”

loct = loct max
1) FHETEFNE, BiRiHEE.

2 Rev. 1.00
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6 ThELE

ThELE
SO X AR SR EBTR IR 5 TVAIN-Channel MOSFET,

(o3}

6.1 W S@EElE

SBEBFER oy EEIURTEEET, o E 16, BRSEHEEETIEEEERNEWET, = 150°C BHIIFAIR K Roson
IEEZ{:I%E/\J;/ NO

Rps(on) Variation over T,
2.20 I

Reference value:
—_
2,00 { 2" = Rosion)max @ 150 “‘O

160 | _—
///’//

5 1.40 1
g
- I
5 120 —
s /
© {
=
g 100 / 1
g /
S
£ 080
0.60
0.40
0.20 { e Ty pical
0.00
4 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

RIEMEERIMD =5 7.4 150
6.2 HxE

6.2.1 FxPEMES H

FFRPEM R EY, B 17HRFrRF XN EFMZIRREFTEEE, FXMEBEo MEoS A EETTIU KRBT
18] tonFltorr A 1E Ebo

HUEFER 23 Rev. 1.00
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afineon

6 ThELE
INn 4
\
VIN(TH) \e Vingvs)
t
Voutn A .
ON
90% of Vs < > - tOFF(DELP
70% of Vs A A 70% of Vs
/ (dV/dt)on (dV/dt)orr
30% of Vs X Y 30% of Vs
10% of Vs Quoeeg < torr
t
Pomos
7
Eon EorF
N .
t
17 Fr<BEME G B
6.2.2 FxBiE R

SRABUAXKARMATN, BEVoSBEEMBMLT, ElEdBRERTERENE . AT hESEAG
EE EMRF, KA T BEHMUNG sHUNBISRELEBE, £13Vos<Voscawo BT 6.2.2 AHULER
=B,

£ B 5.10FR5RIFRE TREIVT, sHUSEHMERRER.

VS

Vbs(cLamp) Vbs

Vs(cLamp)

Al A {

ouT

Vour [.:%

i tH OIS
RN HREOIETR, EEERGTER. AETEANOT:

El1s8

Rev. 1.00
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6 ThELE

1

Vs — Vps(cLamp) ( R I ) ] L
E=V . “In|1- +1Ip| -+
DS(CLAMP) Ry Vs — Vps(cLamp) Ry

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

6.2.3 FRBMERH

HINT M_El:&ﬁ’—_gygfvmqs BY, 23fF1Eton CLSDELAYZ}:\ AN CLSHRT, 0E 19FfR . HiI MRS FETH
RS, FERARKBRANBRETTE, £/ oCT 5| RRFIZEENEN, WE 20 iR, 7 CLSHR
T, FRIPFZEITHEER FBUERTS.

fuin(cLs)
INn >
ViN(TH) A
| & Vinnvs)
t
NACT
A
0 neisactix =1 0
t
Vour
P ton P
0, < < L >
90% of Vs toFF_CLS(DELAY)  tOFF(DELAY) \
70% of Vs A 70% of Vs
/I(dV/dt)ON dV/dt)or
30% of Vs X 30% of Vs
ON_|CLS(DELAY)| tON(DELAY) torF
10% of Vs < < < » _
t
[ g
Bl19 FFRBERE

LML TF LSRR, SIS RERIPEREREET o s HZIFEER.

EVos <Vosororn BT, BEEIM CLS BRI Activet®E = o

HVos >Vos (OLOFF) BY, #FESHBANCLSIER BTt BYiE], EERERBARBEF - SEF", FELHFE
H LSRR

N YA TERERRET, 7 BEHIT Mcapacitive load switchingtE i ElactivelE e N T XD ERMIEREEE, £
iR Capacitive load switchingt®T0Hl, FEHITHEBREE, WRABBEREIFIESE, WATLIMCapacitive
load switchingt RV FActivetZ T, WNRAFEREFENTLEER, NiEEH IS RHE TR, LttIh,
7] LA A8 M e BB R Rt R B SRR

BIEFM 25 Rev. 1.00
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6 THERLE
INn
teusx
Voutn t
(C
/_/_j%/ 0
IL t
ILim(aD) —\
I
I )T
NACT t
r
(«
))
0 nets(acmx=1 « 0
), >
t
A
0 . (C
peration )
Mode SLEEP Capacitive Load Switching Mode « ACTIVE
) >
t
S o y =
E20 BYEREAXEDRD

6.3 BRI XN

6.3.1 REBRITA

LVour > VsBY, BRI MATIERBHRAEE (BHE21) . XMEFHEIFIREIER .
MRBELTFREARKS, BRANCHEZIRE, B2, i, SREAS. HTEE, A&
SHEIIMGBEXF, NMFBELRTFITARSE, WSBPRTTARs i > TEO T BIFEBTHZERFN Ros on) BIFERLTH
TKE Mo

fEinverse currentfZ T, RE-1 | <|luw|, BERSFRIFFTHHIRARS.

RB|- 1 <|-how|FHET, REFRE (InverseON) HITHEEAFIBEEITHSIE 22,

HUEFER 26 Rev. 1.00
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WEFH

infineon

6 THEL
EVS
P t =
ower stage
control 1 F}
1 =
Device logic INV
Comp. P} Vour > Vs
OUTn
XGND
)21 = 1 A LR
/ CASE 1: Power stage is on \ / CASE 2 : Power stage is off \
Power stage control Power stage control
T »high* T Jlow*
I t I t
T NORMAL NORMAL T NORMAL NORMAL
INVERSE t | INVERSE | t
Power stage Power stage
‘ ON ‘ ‘ OFF l
N t/ L t/
/CASE 3: Switch on during inverse current\ /CASE 4 : Switch off during inverse current\
Power stage control Power stage control
Llow* | .high* Lhigh® | Llow*
I t" It "
T NORMAL NORMAL T NORMAL NORMAL
| INVERSE t INVERSE | t
Power stage Power stage
OFF | ON ‘ ON | OFF ‘
\ t/ L t/
=22 RRAFE-EN A R A B A REE R %
6.4 ThRRBSIFE

Vs=4V ZE 20V, T,=-40°C & +150°C
fRIESAEIRAE, HAME: V=135V, T,=25°C

HiEFM
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WEFH

6 ThELE

Mk 2B B AN R EEE MY (FRIESHEHEA) BTG7090-1EPL: 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)=25°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(pELAy) |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
(FHELTFR......
IR 28 Rev. 1.00
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6 INEL
Rs (£R) ThEFZ B
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
Vour=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 Max
CLS mode
Input frequency for | fyncLs) 22 30 38 kHz 2 PRQ-353
ca;‘)acitcive load DCyin(cLs) = 50%
switching mode
activation
Duty cycle for DCyin(cLs) 30% |50% |70% - 2 PRQ-354
ca;‘)acitcive load funicLs)= 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-781
TJ=25°C T,=25°C
ON-state resistance at | Rps(on) 150 - - 180 mQ T,=150°C PRQ-782
TJ=150°C L=1A
ON-state resistance in | Rps(on) cRANK_15 |~ - 200 mQ T,=150°C PRQ-783
crankingat TJ=150°C |, Vs=3.1V
I.=0.5A
(RBLTH......)
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BHEF
6 INEL
Rs (88) ThEREZ B S
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
ON-state resistance |Rps(ny) 25 - 90 - mQ 2 PRQ-784
in inverse current at T,=25°C
TJ=25%C Vs=13.5V
L=-1A
See Figure 21
ON-state resistance |Rpsny) 150 - - 200 mgl T,=150°C PRQ-785
in inverse current at Ve=13.5V
TJ=150°C L=-1A
See Figure 21
Nominal load ILnom)_g5 - 2 - A 2 PRQ-786
current per channel T.=85°C
at TA=85°C T,=150°C
Output leakage current | I off)_gs - 001 |05 HA 2 PRQ-787
at TJ=<85°C Vour=0V
IN="low"
Ta<85°C
Output leakage current |/, (orF) 150 - 1.2 4 HA Vour=0V PRQ-788
at TJ=150°C IN = "low"
Ta=150°C
Inverse current I inv) - 2 - A 2 PRQ-789
capability Vs < Vour
IN ="high"
See Figure 21
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV IL.=-190 mA PRQ-790
voltage T7,=150°C
Switching energy
Switch-ON energy Eon - 0.75 |- mJ 2 PRQ-791
Vs=20V
See Chapter 6.2.1
Switch-OFF energy Eorr - 085 |- mJ 2 PRQ-792
Vs=20V
See Chapter 6.2.1
1) AXFE T)= 150°CETiMizt
2)  AEREFEFNL - HIZIHEE
30 Rev. 1.00
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7RI

7 E3ia

ZBRUEETRRP. ERRIPTLEER

REEIRAE NN, R RIS R RIP P RIS TS, Hinverse current TR, MHRRIATEE.
BEEEREERTRT, HEEEHNT R R R EE.

S FERIPTE R 1R FER R,

|t

7.1 TR

7.1.1 AR RRE
HEREDRAEER I, SHEBRPINEE

R M Elmwax I FTET R IRESEE. X4 RARHMIIREhER M T B HB R,
DMOSEEFE B MBS SRM LR TR, Bt RMEZRERIPHIHIMNE 24 FE25,

AT RERNMaLEENERRE, AIUEERUTHEE:

(I — A )
kiiocr

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

Iym = (kiocer - loer) + Al where, Iger =

(Voer - kiiocr) 3)
(Ium — Al

R OCT 5| FFER BRI AHBITD locrioren, M BRI SIFEBMIRHIE AL E lumocroren o ISR OCT 5| BIXTHEHIZTER

BERBT locrshormanny s NIZSHFSIE BB IRIEIE E luivocrsHormaanoye  locr MRS 1B R BVIT A0 BE23FARERF

OCT 5|HIEBR locr FRAFHIRAENEE , FNEIE OCT 5|HfEIZEE SR HiE, ERMABMZFHNERT,
FlRESBEREATEE, FLFEZTE gy

RDCT -
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7RI

Ium & /

Tummax+

ILIMOCT(SHORT2GND)

JAY/IGES

kiuiocros

Aluimoz !
I
| faviocroz

IuMMiN—— = — — — — —

IumocT(open)

>
locr(open)  locTmin loctmax loct(sHorT2anp) JocT

B 23 AR RERITT R

7.2 aR P

ZesF R MBEBEEPEMN T LI IRFRIP(Tines) FITIEL BFRIP(Tiom) o

HRET, BT ERNEREDSLERIE (Tiwesy XTiow) SASXKATRBE, SHMEBE
BERAEER, BERFXIARS, BIEERE RIFPARNESRHIZRET 7.3.1. WIRENE
E%ﬁbﬂ%&ﬁﬁnRESTART(CR),TYP: TR mEYEE S BiFE R LS LR, 1T HE 24 #1 E25FF 7. T rer) 7B
S RERIPHEERE.
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mnT_J

MNT

~+Y

N

ILm

_

~Y

I’k

TJ(ABS)

>

Thvs(aBs)

\

~Y

hs =1L/ kius

lis(FauLT)

tis(FAULT)_D

hs
s < hs(sAT) Min

ks

Internal 4

counter

~Y

~Y

=24

ERFRP (E3T)

|mT

MNT

~Y

I

fum

-

~Y

A

TJ(ABS)

TiowN)

N\

TJ(REF)

—

/

~Y

hs

lis(FauLT)

tIS(FAULT)_D

/

——

I/ ks

~Y

Internal 4

counter 0

~V

~Y

=25

EEP (B7)

HSiRRIPERAITBEBXRARBHN, ERREESEET 7.3,

7.3

R RIF 512

BRETRFRPE, SHASENTERES:
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7RI

v REMMABESRIEET 7.3.1 XM,

v MRZRMAVEE, 2ERBUERY, WIS SIMSRER R spun (BERET 822 TREZ XA
%_I%\) o

MNBEFEZMEHER IR ERE"F M H B restart(cr) < N restarT(cR)ypr MRS RIEIE AJBRFT Fo

=9 "ER"RIFFH

Fault condition |Switch OFF event "Restart" condition

Overtemperature | 732 Tyags) Of (T~ Tyrer) = Typvn) | T< Tymes)and (Ts- Turen) < Tapwy (including hysteresis)

7.3.1 ERHRg

4 INEUAESE, MHBEAR. IRGNEHE, EXEHEEXHA. SHIRBEESER, HAXBESEX
ﬂ-ﬂ:; yu%ﬁ&r‘irnRESTARTCR TYPZ):ﬂ-.’JgkﬁT_ *HF‘LE’I%S'%I?H%W&

ﬁ%%#Fﬁ_/\mﬁBEF1+§k%§nRESTART(CR (‘5 I L_L_/\) ) LXE—j(FEFi@E'EUHWENE’\J%%‘EO

EXHAZAI ) RIFBEF T n RESTART(CR) Ko TEn RESTART(CR),TYPEE'A%&EJ N EEBITFE N OFF, AT kR BifE
HAEBRWERITEES, FERWAGIHISENRBEFT", FEBEEKT tormew o

MRBIERBEFE, HEUREE torancw, WBHRIUERET. NREFEENAGFT, NSEEERME
ERRE,

B R HEIRWE 26Ff

INn T
t
Short
circuit to T
ground I I >
t
fum T T
J N,
t
Internal
temperature
protection -
DELAY(CR) t
Internal 4 < >
counter 0 1 2 3 4 5 6 NRESTART(CR) +1 0 | _
t
DEN T
ls(FauLT) t
lis T \ It/ kius
ts1S(DIAG) s1S(DIAG) t
&l 26 B ERNFE

Him NSO REB7BY, @I DEN S|RIFEMEX S (EFAE, AR THG) , ATLLSREAERIT#423
E’T_L, mxE %1%tDELAYCRO HEHNE DEN %|HiﬂE"JHﬂ(M:E"J*%éjzﬁjmjj(:_l:tom CR) Llﬁﬁ’f%p\]ﬁlzl'l'*y%ggfio

BY 0 B 27Ff 7o

BIEFM 34 Rev. 1.00
2022-09-20



gzg;oﬂ?}o-mm Infineon

7 R
|mT
[ | [ | —
t
Short
circuittoT
ground I I >~
t
I
Jum [ ,‘
t
Internal
temperature
protection >
t
Internal 4
counter 0 1123|456 nngsmm(cn)+l| 0|1(2]|3|4|5]|6 NRESTART(CR) +1 | 0 |_
t
DmT
| L .
DEN(CR tDEN(CR DEN(CR t
hs «> > «>
lis(rauLT) his(FauLT) lis(FAULT)
f ] f ‘ f ‘ I/ ks
tsis(DIAG)
E27 T oR hl E B I E S SRR F E

7.4 HibfRP

7.4.1 REFERF

ERESFG (BIRAREER) B, WRERETEZEDMOSHERAZIRESIER, ZIEEMESD_RE
FERZFEMHIER T EEFEINEEN. BIIDMOSHIRIZFBRMZ BIFTEZ A ARG, BEITEFRASI
MRV BISMEREX BRG] (BZER 2 FHENEATEEUR ETIFHNARER) -

7.4.2 TERIR
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BIFEBFRNSIHAMMCUIZ g Z BEZE— B, LBERIMARKE, HH@EafANXERS (3

ZET9 BFR) o
Pt >N

MRBFIMNG AR EM (B EBASEEF) , HRHMEKREN, §—NFEERMERREZE, FECHTA
LUR1Eo
7.5 RIFESFY
Vs=4VZE 20V, T,=-40°C & +150°C
PrAE=HIHER, HAME: V=135V, T,=25°C
Mt 2B B AN A REET MY (PRIE5SHEHER) BTG7090-1EPL: R =6.8Q
&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 See Figure 24
(absolute)
Thermal shutdown Thys(ABS) - 30 - K 3 PRQ-356
hysteresis See Figure 24
(absolute)
Thermal shutdown TJovN) - 80 - K 3 PRQ-357
temperature See Figure 24
(dynamic)
Thermal shutdown T)(oYN)_CLS - 40 - K 3 PRQ-177
temperature
(dynamic) in
capacitive load
switching mode
Power supply clamping| Vsciamp)_-40 33 36.5 42 \Y hs=5 mA PRQ-179
voltage at TJ =-40°C T,=-40°C

See Chapter 6.2.2
Power supply clamping| VscLavp) 25 35 38 44 \Y 2 PRQ-184
voltage at TJ = 25°C ls=5mA

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
condition
Minimum DEN pulse | tpen(cr) 50 100 150 Hs 3 PRQ-190
counter reset

(RBELTR......)
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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</,m<0.82A

PRQ-652

Adjustable overcurrent
limitation accuracy
(medium)

ILim(AccURAcY)

-15%

+15%

3)

0.82A</m<1.58A
Vos=3V

PRQ-643

Adjustable overcurrent
limitation d-factor
(medium)

Al imoz

-0.022

3)

0.82A</m<158A

PRQ-650

Adjustable overcurrent
limitation k-factor
(medium)

kILIOCTOZ

18256

3)

0.82A</m<1.58A

PRQ-653

Adjustable overcurrent
limitation accuracy
(high)

ILim(AccURAcY)

-17%

+17%

3)

1.58A</in<4.34A
Vos=3V

PRQ-632

Adjustable overcurrent
limitation d-factor

(high)

Almos

-0.219

3)

1.58A</in=<4.34A

PRQ-651

Adjustable overcurrent
limitation k-factor

(high)

kILIOCTO3

20005

3)

1.58A</in=<4.34A

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

ILIMOCT(SHORTZGND

)

3.7

4.7

5.7

4)

loct = locT(SHORT2GND)

PRQ-657

1) {XEHEEM

2)  XTE Ty=150°CE M

3 AEREITFESNL - BIRITHEE

4)  {XFE T,=-40°CBTMIE

HiEFM
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ETISEER, SRR IS AL FIRTNBERES (1), tNRXFSEIEE (DEN 3B (IR
F7) , 1S 3| A SRS,

USREEE R TR IS I THAE, TIEEETE 1S 2| BIFIASERIEHE 2 18]35 H3546 T B BB Reense o

Rsense FBPEEMA ST 820 0 (IR ELBIR LB RIFFRIF, NEBEEXINETF4000) , KRG BTN
FBEE PRV THRFEHL
Rsense BRBYE 91.2k Qo

BT 1S IRV B Z B/ FERNERER, MRAEMSABEARVERAR, WARERIRE IS 5IMERIE
it A BRI BB SR Sl o

FEBEESWE 28,

VS

IChannel
[ TH
[osreme]
Overtemperature —
[P
Internal Counters IS Pin Control ﬁ‘H}
Logic '—\
E——
DEN l [{ out
I/ kiuis
—’@lﬁs(mum
lis(oLoFF)
[
[
<L 1S
N
El28 & M IThEEIRE
8.1 BEiR
RULIEHRTSEMEITRERT, ISSIBRESSE,
xR11 SENSEfSS{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
(REETR......)
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8 IS
F11 (4%) SENSEfS S1EAR BFRHRIThEEZ —
Operation mode Input level |DEN level Vour Diagnostic output
Short circuit to GND ~GND z

hs(auLT) if NResTART(CR) > O
Thermal shutdown Z his(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs lis(oLoFF)

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

>Vs- Vos(oLorp) ™ lis(oLoFF) or his(FauLT)

if NrestarT(cr)> O for both cases

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

if NrestarT(cr)> O for both cases
Inverse current ~Vinv=Vour>Vs IsioLoFF) or is(auLT) if NResTART(CR)> 0
Normal operation HIGH/ON or < Vs- Vps(uus_en) hs=1I/ kius
Short circuit to GND CLS ~GND hs(FauLT)
Thermal shutdown Z his(FauLT)
temperature (absolute)
Thermal shutdown Z his(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs hs<IL/ kius
Open load ~Vs? his= hs(En)
Inverse current ~Vinv=Vour>Vs his= hs(En)
Current limitation < Vs hs(FauLT)
Underload ~ Vg3 hsEn) < hs <1l nom / KiLis
All conditions n.a. LOW n.a. z
1) BN _EhiEB R

2) T BB IR A U VT ILoy

3) Bt RIS T oy

SENSE S EH{EX
TR DEN 3| ISCE SIS mIsIThaE, SEME 12.

8.1.1
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+F12 YHEER

DEN IS

IllOWll Z

"high" SENSE output

8.2 EEFTFF S

ST RMEIHER, I1S5IMRIRMS AEEMMELHIBER (hs=/ /kus) -

o ENOMIEITH, HBVos <Vosuus.en

o EERIZETZEfERER

o RBEWEE (B0 BT 7.3) FiR, OSBBRERER (BEHET 8.22 THREZIFRE)
REFWEHEWERER, 1SS EEBR A sravm o

8.2.1 BB REEE (KILIS)

hs I BRI ER RGN, HEAXFNEME R scn. MRSBNAHFR (LT 0A) , MR
BN hsen (EE. 1ZBRfERE) LESRMFU0E 29 FiR. FRIBIELNIERRIKusEILE, SIMMURYERZ A
FRVEREIEhZ, FINFE IS SIRIF] ADC FING IR Z [BI1E INERNSMAIRCISIR FERE, LURIME S SURMIRS
(BINRCIEK A R/NEIE BN 1 ps) o kusRBHISHIGTHRIEE. HERENHEIZNR
Melo

hs A
hs(ov) I =
lis(En)
B IL(oL)_au .
I
El29 EABERAFAR THBERERRYK
8.2.2 P& BB T (11S(FAULT))

WMREFEEKIER DEN BT 57, Mgt EE;i)zFEIIS(FAULT) o
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ATREH I LT IER
o MRBEMNTFABRES, BERXHUNF “NRESTART(CR),TYP meﬁitFi_\gEF): TERYiE] t is(FauLT)_D AR
n LisFauLT) S 1hs= I./kwus(30 B 30FA7R)o EERRABR , SXNEREIZHNEISIE M EErileEIIS(FAULT)o

o WIRBETF, HEF;k;éK%a:“nRESTART e’ s WISERIERA s, BEIRZITEHESES. N
BT ERES AT LUEE INn 1B J9 BB HIFELL veavicn BT INNn 1K E 9/ EBFF0 DEN 5| J9Bk.
FH B RkopiFas toen(cr) FEE, WFE7.3.1FFMR

v WIREEXH, ABIHRSERBE, ISERER s o

!

I A
lum + —

~Y

~Y

Internal A

counter |

DEN T
tis(FAULT)_D tDEN(CR)

hs A > N

~V

~VY

»

hs(FauLm) ls(FauLT)

—=—_/

~+Y

=30 ﬁﬁﬁ*ﬁqﬂ"]lls(mun)
E31 ¥ SENSEE S RIITARIEIE 26 PRI FER, MEZ2 £R7T s = I/kus, hssanMseavn Z BIFIX Ro

BIEFM 41 Rev. 1.00
2022-09-20



gtzgéoﬂ?}o-mm Infineon

8 iZHf
INn T
t
Short
circuit to T
ground I I >
t
.’LIM T r
Internal
temperature
protection =
tDELAY(CR) t
Internal 4 < >
counter 0 1 2 3 4 | 5 6 NRESTART(CR) +1 0 _
t
DEN T
t
1’| s hs{rautty hs{raurT) hs(Faurm)
\ I/ ks
tsIS(DIAG) tsis(DIAG) tsiS(DIAG) tsis(DIAG) t
S < <
= + S AN = 4=
E31 HEREIRER THRNITA
Is 4
T T S et i
S (FAULT) MAX == === = m o oo o o o o oo oooooooooooooooooo- - Nis(sam)
lis(FauL)
L . . 2 v
hs(FauLT),MIN
I/ kius
I
s = 7=
El32 RN 1T R
N2 N\ N SA
8.3 BB XA ST

LBIHRFHLE T OFF IKEH, B[R LUNEREBEHRFESHEBEHITLIR. XiF, FH—L
TSN SNEBLASE (TFHIEBFEFAN BRI LRy _ BRI EBRIR) __TLXL/U‘Jﬁ"\%ZIE'E SERB S FEXT BT,
SORSBAFNEISER M (RERMHNESSMERR, 05T 8 22fR) SXEXMRES TREEE
ZHREY, IS SIMIERSIRIEEEIR liseavn o LT, %%14:1571—,(/)”]2 OCT 5IFIREFFE /ocrioren) TS 2315
Egj:%iwlOCTSHORTZGND o IR OCT ‘3|H£|]Hji)u3&|3$ A%, MEEMR hsocr pin raumo B 33RIRT Lisororr ~ iseauin
*DIIS OCT_PIN_FAULT) ‘_T,VDS XFH, X=1T"HARAFESE .JttyAégleEﬁﬁﬁﬁﬂg;élﬂ\ OoCT %Iﬂiﬂﬁﬂlﬁaiﬁ]&ﬁa

7]‘
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hs 4
hs(FauLT) T

T e SRR
hs(oLoFF) :
I
I
L |
I
________________ |
l i

: : hs(ocT_PIN_FAULT)
|
| |
| |
| |
| |
| |

Vbs(oLoFF) Vbs
El33 KMTRE T

8.3.1 FE& A E R

1£ OFF JXEF, & DEN SIHIBEU NS, VosBBES EEBEEVs OLOFFl-'T?thXo HIZWr A ECE B VossV os
orornBY > IS S| BIREER AR isoLor o MNEAFHEIZEHBRBEXTEAMIEEE, Vos~Vs, B, Vos>Vos oLorrlS 51
Hiﬂgfljjmlzﬂlu\o

1BIE KX PRSI FF AR , %gﬁtfﬁ)\g|Hfl:“N—FF%iﬁz%%i%tls(omﬁ))ﬁqlE.I’ ISE M 7 88 /= I IEFRBRYIR
A, XEEBTE|FEEHITABLLIRIZAVEIL, E34 B RATIRLE TR, A FEENENRE,

INn 4
t
DEN 4
t
tiS(OLOFF)_D
Vout A ~ Vs < »
Vbs(oLoFF) N"\\
h 4 %
‘\‘4 Load connected
t
hs 4
11S(OLOFF)
hs(oL)_4u \ >
t
El34 XM TR R BY R - S BB EX

8.3.2 OCT 5| PE B 7

L FIEFIZEMRTU R OCT 5B E& 3 5 23 H 1R XT BRBY B Vos =V osororr » 1S 5| IR L ERR
his(ocT_piN_FAULT)0 33 2R hsocr_pin_rauin) TESIBRIEL Voso
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8.4 U

135 FEI36/RRSENSE I3 tason) K Htasorn HABIREF (BEMHBUNER) . BFEABERIEE
ZHl (AtTEton Z81) TEBIIERNES,

fsis(p1aG) = fsis(oN) T fon (4)

INn
OFF ON OFF

DEN T

I 4

~Y

~Y

toFF

Ve

!T A 4

~Y

tsis(0FF) ts1S(OFF)

A tsis(Le) < » tsis(on) < >
hs tsis(iaG) jsj ‘7#
\( .\(

~Y

|35 1A IAE S VG2
INn
off | ON | oFF _
t
DEN T ,
| | -
t
s ] /
ya \ -
tsis(ON)_sLC tsis(oN) tisio)sie » t
hs ] <« >
\ \ >
t
E]36 INAE BRERNE
8.5 YRS
Vs=4V E 20 V, T,=-40°C % +150°C
BRIESEIRAR, BEBIME: V=135V, T,=25°C
MiE 2R BEM A EEERRE (FRIESHWEA) BTGT7090-1EPL: R =6.8Q
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& 13 PRSI
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE lis(saT) 4.4 - 15 mA 1) PRQ-215
saturation Vs=6Vto20V
current Reense= 1.2 kQ

See Figure 32
SENSE leakage current | /i5of) - 0.01 0.5 HA DEN ="low" PRQ-219
when disabled 1= vowm

Vis=0V
SENSE leakage current | /jsen)_gs - 0.2 2 HA 1) PRQ-221
when enabled at TJ =< T,<85°C
85°C DEN = "high"

L.=0A

See Figure 29
SENSE leakage current | /igen) 150 - 0.2 2 HA T,=150°C PRQ-223
when enabled at TJ = DEN = "high"
150°C L=0A

See Figure 29
Saturation voltagein | Vs i - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS- Ve=5V
vis) IN = DEN = “high”
Saturation voltagein | Vgs oL - 0.5 1 Vv 1) PRQ-682
open load at OFF V=5V
diagnosis (VS-VIS) IN="low"

DEN = "high"
Saturation voltage in | Vgs r - 0.5 1 Vv 1) PRQ-684
fault diagnosis (VS- V=5V
VIS) IN ="low"

DEN = "high"

counter>0
Saturation voltage in | Vgs oct F - 0.5 1 Vv 1) PRQ-686
OCT pin fault Ve=5V
diagnosis (VS-VIS) IN = "low"

DEN = "high"

loct

= locT(sHoRT26ND) OF locT(

OPEN)

(RBLT;......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Power supply to IS pin | VsiscLamp) -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 | VsscLamp) 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 lis(FauLT) 44 5.5 10 mA See Chapter 8 PRQ-298
SENSE open loadin /|S(OLOFF) 1.9 2.5 3.5 mA See Chaptel’ 8 PRQ'306
OFF current
SENSE OCT pln FAULT IIS(OCT_PlN_FAULT) 0.2 1.2 17 mA See F|gU re 33 PRQ'621
in OFF current
SENSE delay time at tlS(FAULT)_D - 500 - us 1) PRQ'308
channel switch ON See Figure 30
after last fault
condition
SENSE open loadin | tisioLorr) b 70 185 300 us Vbs < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to

his= his(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) 13 1.8 2.3 Vv See Chaptel’ 8.3 PRQ'313
detection threshold in
OFF state
SENSE settling tsis(oN) - 5 20 us I.=I.nom from DEN PRQ-315
time with nominal rising edge to /s= I,/
load current (kiLsmax @ IL) - 0.9
stable See Figure 35
SENSE settlingtime | tgson)_sic - - 60 HS 1) PRQ-317
with small load I.= I.o:from DEN rising
current stable edge to Iis = IL/(kILIS,MAX

@/)-0.9

See Figure 36

(RBLTH......)
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Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE disable time | tgs(orr) - 5 20 Hs 1) PRQ-319

IL= I (nom)

From DEN falling

edge to lis=is(oFF)

See Figure 35
SENSE settling tsis(Lo) - 5 20 us 1) PRQ-321
time after load from .= ILnowm/2 to I.=
change ILvom)

See Figure 35
SENSE settlingtime | tsLc)_sic - 250 400 us 1) PRQ-323
after load change DEN = "high" from load
with small load change to lis = I/ (ks
current @ /|_) from /L(NOM)tO lL01

See Figure 36
Open load output ILoL)_au 1 4 8 mA hs=lsoL)=4 HA PRQ-329
currentatliS=4 pA
Current senseratioat |k so1 -27% {1100 +27% |- lor=10 mA PRQ-333
IL=ILO1
Current senseratioat |k s02 -25% {1000 +25% |- l2=20 mA PRQ-335
IL=1L02
Currentsenseratioat |k 504 -24% 1000 +24% - lLoa=50 mA PRQ-337
IL=1L04
Current senseratioat |k sos -10% | 1000 +10% - lLos=250 mA PRQ-341
IL=IL08
Currentsenseratioat |k s09 -8.8% |1000 +8.8% |- lLoe=450 mA PRQ-342
IL=ILO9
Currentsenseratioat |k s11 -6% 1000 +6% - lhu=1A PRQ-344
IL=IL11
Currentsenseratioat |k s13 -5% 1000 +5% - liz=2A PRQ-346
IL=IL13
1) AEREFESML - RIRIHERE
2)  AXFE T,=150°CREMIR
IR 47 Rev. 1.00
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IMFAER

9 NAER
S WU TIEERIENRI TSR, TRl S RFIIEE. e E R e,

Vear

T

Logic Supply L

ouT [

=— Cour

)
i
(]

Dz X — Cvs2

PROFET™ Load Guard

Microcontroller

Ranc Ris_proT

1 Csense

ZWIRE

== Cour

Logic GND
)—

. Power GND
Chassis GND

E37 N FEE

x14 BNt tsE

Reference Value Purpose

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

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

Roct 2.2 kQ - 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 BClI

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

Cvs 100 nF Filtering of voltage spikes on the battery line

(RBLT;......)
BIEFM 48 Rev. 1.00
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IMAER

R14 (82) BT SE

Reference Value Purpose

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 1.2kQ SENSE resistor

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

Dz, 7V Z-Diode Protection of microcontroller during overvoltage

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 (Rapoc - Csense) longer than 1 ps is
recommended

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

o T RESIITAIEERMERER, BEARTEA]
o WETHREZEER, EoJLSRE http://www.infineon.com
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3l 85 Lg.. © —
= Sl «2£0.1 ox = P D . J$0.1 ox
-
m‘ Ry
;’: &
- 0.67:0.25 5
Seating Coplanarity N
Plane 802" Toz[o]i4
0.25: 2
L2005 14x Bottom View 3
g
o
CLELETT ETTTEEE
| }
remn 1=
f
LEETELLE LELELEELR Fo.sii o
Index E
i 0.65
Marking 4:0.1 0.15
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 [-EI~@v]

=] 38 PG-TSDSO-14 SUNIMEEEER <

- i 0.45 . sl | T 0.65
i W

by

2.65
5.7

%%

e -
| B Ao

1.85

- copper m solder mask VA stencil apertures

All dimensions are in units mm

39 PG-TSDSO-14 SUNIMEREER <

R N T BB L IRE XTI Rl B R, HITEETHE, 1ZIRE Al (E ARG ~mietd, RE/~
anfTEROHS Kl (B, SIZERBEH 7=, HEAFFEIPC/JEDEC J-STD-02047/E, 1E/HFAHIE
7)o
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