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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 IGND(ACTIVE) 4.5mA
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
Overcurrent limitation Iuim 4.7A
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Figure 2 Block diagram of BTS7090-2EPL
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1.2 Terms
Figure 3_shows all terms used in this data sheet, with associated convention for positive values.
Ivs
inin Vsis VS Vosn
> INn
IpEn
Vin > DEN R
Vs v IpseL OUTn
DEN > DSEL
VbseL vis IS
GND
Vis Voutn
Ienp
A 4 v v A J A 4 v
Figure 3 Voltage and current convention
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Figure 4 Pin configuration

2.2 5| BIE X FThEE

Table1 Pin definition

Pin Symbol Function

EP VS Supply Voltage
(exposed Battery voltage
pad)

1 GND Ground

Ground connection for the internal logic

2,6 INn Input Channel n

Digital signal to switch ON channel n ("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 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

7,11 n.c. Not connected, internally not bonded
8-10, OUTn Outputn
12-14 Protected high-side power output channeln !

1) All output pins of the channel must be connected together on the PCB. All pins of the output are internally
connected together. PCB traces have to be designed to withstand the maximum current which can flow.

IR 7 Rev.1.00
2022-09-20
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3.1 HITRAIME H

T,=-40°C to +150°C; all voltages with respect to ground, positive current flowing into
pin (unless otherwise specified)

Table 2 Absolute maximum ratings
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Supply pins
Power supply voltage | Vs 0.3 - 28 Vv 2 PRQ-34
Load dump voltage | Viar(Lp) - - 35 Vv 2 PRQ-36
suppressed load dump
acc. to ISO16750-2
(2010).Ri=2Q
Supply voltage for VaaT(sC) 0 - 24 Vv 2 PRQ-38
short circuit Setup acc. to
protection AEC- Q100-012
Reverse polarity -VBaAT(REV) - - 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 IpiReV) -1 - 10 mA 21) PRQ-48
pin - Reverse battery t<2 min
condition
IS pin
Voltage at IS pin Vis -1.5 - Vs Vv 2 PRQ-50
lis=10 HA
Current through ISPin | /g -25 - lissamym | MA 2 PRQ-52
AX -
=]
/m)SZ
Junction temperature | 7, -40 - +150 °C 2 PRQ-53
(RBLTH......)
8 Rev.1.00
IR 2022-09-20
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Table 2 (continued) Absolute maximum ratings
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Storage temperature | Ts1g -55 - +150 °C 2 PRQ-54
ESD & 8ES
ESD Susceptibility all | Vesppm -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) CDM4)
ESD Susceptibility Vesp(com)_CRN 750 |- 750 Vv 2 PRQ-58
corner pins (CDM) - cpm?
(pins 1,7, 8, 14)
Power stage
Maximum energy Eas - - 6.5 mJ 2 PRQ-63
d.issipation - 1L=2I vow)
single pulse Ti0=150°C

Vs=28V
Maximum energy Ear - - 1.5 mJ 2 PRQ-64
dISlSIpatIOI’] - repetitive 1= I (vom)
pulse To0=

85°C

Vs=13.5V

1M cycles
Load current Ii] - - lmmax | A 2 PRQ-65
1) Maximum Voito be considered for Latch-Up tests: 5.5V
2) Not subject to production test - specified by design
3) ESD susceptibility, Human Body Model “HBM?”, according to AEC Q100-002
4) ESD susceptibility, Charged Device Model “CDM”, according to AEC Q100-011
7
1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

2. Integrated protection functions are designed to prevent IC destruction under fault conditions described

in the datasheet. Fault conditions are considered as “outside” normal operating range. Protection

functions are not designed for continuous repetitive operation.

HEFM

Rev.1.00
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Table 3 Functional range
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number

Supply voltage range | Vsor) 4 135 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 \Y 1) PRQ-68
voltage range for 3
operation (parameter deviations

possible)
Junction temperature | 7, -40 - +150 °C 1) PRQ-69
1) Not subject to production test - specified by design
2) In case of Vsvoltage decreasing refer to the maximum voltage of Vswv), in case of Vsvoltage increasing refer to the maximum voltage of

Vs(op)
3) Protection functions still operative

p=
Within the functional or operating range, the IC operates as described in the circuit description. The electrical
characteristics are specified by the conditions given in the Electrical Characteristics tables.

3.3 ErUZE 7

Table 4 Thermalresistance
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Thermal Y rop - 7 11.8 K/W 1 PRQ-74
characterization 2)
parameter junction-
top
Thermal Rihsc - 7.6 12.9 K/W 1) PRQ-71
resistance 2)
Junction-to-case simulated at exposed
pad
Thermal resistance | Rinja - 38 - K/W 1) PRQ-72
junction-to- 2)
ambient
1) Not subject to production test - specified by design
10 Rev.1.00
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2) According to JEDEC JESD51-2,-5,-7 at natural convection on FR4 2s2p board; the Product (Chip + Package) was simulated on a 76.2 x
114.3 x 1.5 mm board with 2 inner copper layers (2 x 70 pm Cu, 2 x 35 um Cu). Where applicable a thermal via array under the exposed

pad contacted the firstinner copper layer. Simulation done at Ta = 105°C, Poissipation = 1 W

=

This thermal data was generated in accordance with JEDEC JESD51 standards. For more information, go to

www.jedec.org.

3.3.1 PCBIgEH®

70 pm modeled (traces, cooling area)

[
™

1.6 mm

70 pm, 5% metalization*

-

Y

*: means percentual Cu metalization on each layer

Figure5 1s0p PCB cross section

70 um modeled (traces)

A
>

35 pm, 90% metalization*®

*

1.6mm

35 pm, 90% metalization

=T
L 2 70 pm, 5% metalization*

0.25mm=A<0.5mm *: means percentual Cu metalization on each layer

Figure 6 2s52p PCB cross section

——

PCB 1s0p + 600 mmzcooling PCB 2s2p / 1s0p footprint

Figure 7 PCB setup for thermal simulations

Rev.1.00
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Figure 8 Thermal vias on PCB for 2s2p PCB setup

3.3.2 7 UZE 7

BTS7090-2EPL

— 052D

—— 150p - 600 mm?
1s0p - 300 mm*

——1s0p - footprint

0.1
0.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)

Figure 9 Typical thermal impedance. PCB setup according to PCB setup
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Figure 10 Thermal resistance on 1s0p PCB with various cooling surfaces

IR 13 Rev.1.00
2022-09-20



BTS7090-2EPL ./.
BTS705 Infineon

4 1/0 S|

4 1/0 5|

ZEE TN S | B T B,
4.1 = 1/0 S|H)

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

4.1.1 NG| B

BINGIBD INO A INL BUEEN AV EE, MABRAIRE33VH 5V, MABRIFHERIME 11T,
REERSIFD, NAFUET 10 k QFEFERFEEREE GND 5| ISR IR,

D

VS

X VsicLamp)

L~
«—
™~

VbicLamp)

DI
- ] -
—K L %
ESD Z o1

Vol

Figure 11 Input circuitry
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Figure 12 Input threshold voltages and hysteresis

* 14 Rev.1.00
BRFMH 2022-09-20



BTS7090-2EPL
BIEFH

afineon

41/0 pins

4.1.2 LS| B

PHR(ERE (DEN) 5IRMEHIIZUT R IR AN{RIFEE R, = DEN SIMIENMI NS B, ZMERRAN (BIUET 82 THE
BEIFE) o HEMAYREF R, 2WER (SSIHEMUNGHES) . 2L (DSEL) 5IHIEFRITIS

Wrev@EE (WE12). WE 12THREZIFE,

DEN 5|RIM =" BT 2R TR 155 RF DSEL 5| MIFmERBER RIFHiFEE, BEBURATRNGIHIEZER

SHDEN KA KE (BRET I3 THREZIFEMAGERE)

4.2 S 1/0 51R

Vs=4VE 20V, T,=-40°C & +150°C
Unless otherwise specified typical values: Vs=13.5V, T, =25°C
Digital input (DI) pins =INn, DEN, DSEL

Table 5 Electrical characteristics 1/O pins
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

DI 5B
Digitalinput voltage | Vph) 0.8 13 2 v See Figure 11 and PRQ-76
threshold Figure 12
Dlgltal input VDI(CLAMPl) - 7 - Vv 1) PRQ'77
clamping voltage Ioi=1 mA

See Figure 11 and

Figure 12
Dlgltal input VDI(CLAMPZ) 6.5 7.5 8.5 Vv ;=2 mA PRQ-78
clamping voltage See Figure

11 and Figure 12
Digital input hysteresis | Vpyys) - 025 |- Vv 1) PRQ-80

See Figure 11 and

Figure 12
Digitalinput current | /p) 2 10 25 HA V=2V PRQ-81
("high") See Figure 11 and

Figure 12
Digitalinput current | /p( 2 10 25 HA Vo=0.8V PRQ-82
("low") See Figure 11 and

Figure 12

1) Not subject to production test - specified by design

IEEM 15
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ZaRFHVSHE, VSETAREREZEERULINRHRHEE, EREFHT, SEEFRNBEK, 7]
B LEThER e 4R BYBIE LA 12 fro

5.1 BRI FE R

5.1.1 BIEERER

TP BT IEER:

¢ Sleep

¢+ Inactive with diagnosis

+  Active with diagnosis

¢+ Active without diagnosis

+  Capacitive load switching mode with diagnosis

+  Capacitive load switching mode without diagnosis

BRI Z BRI HIRIE LU TS BAE
+ INn S|fIBVIZEEBEF

v INnSII LRI PWMIES

+ DEN 5|HIRVIZIEEF

Ba LERSHRERENE IR BT UREES YA SR TSRS FRAME . L5, BT
REBERN BT v (HEERBE, RLrTUERER—MEX T —ESBREHE L.

Table 6 shows the correlation between operation modes, Vssupply voltage, and the state of the most important
functions (channel status).

INn=“low* & DEN=“low"
INn="funicLs)” & DEN="high“
Unsupplied Power-up
INn=*funic15)* & DEN="high“ INn=“low" & DEN=*high* > INn="low* & DEN="low*
INn=“low* & DEN="high= | Inactive with Diag INn="“low* & DEN="low* Sleep INn="funic15)" & DEN=“low*
INn=“high“ & DEN="high®
INn="high“&|  [INn=“low" & INn=“low* & DEN=“low" INng“low & INn=“high* &
DEN=*high* DEN=*high* DEN=*low* DEN=*low*
v v INR=“fonces“ & 4 _ ) v INn=*high" & v
e, DEN=“high - l¢ INn="high“ & DEN="high* | - ] DEN=“low STl
Switching with Diag Active with Diag INn=*high* & DEN=“low*" N Active without Diag .| switching without Diag
Nn="high™ & > TNR="fvm(cLs)
T DEN=“high* DEN="low* 4
INn=“fun(cis)“ & DEN=*high“
INN=“fum(cis)" & DEN=“low*
Figure 13 Operation mode state diagram
Table 6 Operation mode, device function and VS voltage
Operation mode Function Vs> Vs(op) Vs< Vs(op)
Sleep Channels OFF OFF
Diagnosis OFF OFF
(RBETR......)
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Table 6 (continued) Operation mode, device function and VS voltage

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

FUICAST, SAEHBBRERTREBREY swo

5.1.1.2 ;!

SHEBEBE (v, MEISAF L, SFHNLEMER, BRBELAEBEBIRERE Vor o

5.1.1.3  {KEEp

S (D) SIS ENRET Y, SFLTHRIEERIN. EWRIRIEIVT, BRIFEN o o TIRRIF.
S ERIPHMREFRIPVEIRZER. ZBS S TRIRET, WRFEIFEBEECE (Mrestarticn =0, To< Tes)

and (T,- Tyren) < Typwy (including hysteresis)), see Chapter 7.3.

5.1.1.4 Inactive with diagnosis

Y DEN 5|IHIBM NS BRI IHEM NREBEF A, 2344 Finactive with diagnosistEz{, BB F
KRS, A TRETRES TR E A2, RIEAEH TR, 1S5 REHINMIEERIR seaumn AT
BEEE A isioLor RS TEInactive with diagnosistEzU T, 2848V HFEER I,

5.1.1.5 Active with diagnosis

Active with diagnosisB1IE® TEAEINZ—, = INn =“5”H DEN =“="B, 23f4i# Nactive with diagnosistEH,,

FUARIVT, — NS NMTF, HEEGIZIINEE. S BRIIFESE awvecrvoE Xo

5.1.1.6 Active without diagnosis
%Y INn=“5"H DEN =“{REB"BY, B3fF4bTFactive without diagnosist®zt, ELERT, — P HZMHEHIT

7, BEFREBIZERINEE.

5.1.1.7 Capacitive load switching mode with diagnosis

%25 BB capacitive load switching with diagnosist2=,, FAFIREIAMERE., HINn=“funcs "F1 DEN IRE
AE RS, 284 \capacitive load switching mode with diagnosist# =, FIERX T, — P HZ N EHTT
., HEBIZERIIEE. TR BREE swncrveE Xo

HEFM
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5.1.1.8 Capacitive load switching mode without diagnosis

H INn =“ funes) "B DEN IEBER“REBF R, 234 Fcapative load switching mode without diagnosist® =,
FEREHT, — 1 HZ ML THIZEEIE T,

5.2 Vs X[E

EIREEETE Vo) F0 Vs 218, L XREFRPG

BB Vs> Vsop , EMHRIRSRMEIMNIZERES,

AR A Factivel®T,, T#E& Capacitive Load Switchingl®I{, HETHIZUIER, HEATIZHNIE, BHEB
EVsVEFRESRBEV suv) AT, HERZIER X F 4 HEE,

Vs A
Eiz: 3 Vs(hys)
.
INn
T
Voutn

T
Figure 14 Vsundervoltage behavior
5.3 BRBSRMESH
Vs=4Vto 20V, T,=-40°C to +150°C
Unless otherwise specified typical values: Vs=13.5V, T,=25°C
Typical resistive loads connected to the outputs for testing (unless otherwise specified):
BTS7090-2EPL: R.=6.8Q
Table7 Electrical characteristics power supply
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
VS pin
Power Vsuy) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
supply INn = “high”
undervoltag From0=<Vps<0.5Vto
e shutdown
VDS ~ VS
See Figure 14
(RBETR......)
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Table 7 (continued) Electrical characteristics power supply
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Power supply Vsop) 2.1 25 3 vV Vsincreasing PRQ-99
minimum INn = “high”
operating voltage From Vos ~ Vsto
0=<WVps<0.5V
See Figure 14
Power supply Vs(hvs) - 0.3 - Vv 1) PRQ-100
undervoltage Vs(op) - Vs(uy)
shutdown )
. See Figure 14
hysteresis
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 |Iys(sLeep)_ss - 0.01 0.5 MA 1) PRQ-821
current consumption Vs=20V
in sleep mode with
Vour=0V
Loads atTJ OUT_ _ _
<85°C INn=DEN=DSEL=
UIOW”
T,=<85°C
Power Supply IVS(SLEEP)_lSO - 1 8 MA Vs=20V PRQ-822
current Vour=0V
consumption in INn = DEN = DSEL
sleep mode with = “low”
loads at TJ B .
=150°C T,=150°C
Operating current |IgnpacTive) - 3.7 45 mA Vs=20V PRQ-823
in active  with INn=DEN =DSEL =
diagnosis mode “high”
Operating currentin | Ignp(NAcTIVE) - 1.8 2.2 mA Vs=20V PRQ-824
inactive with diagnosis INn ="low"

mode

DEN = DSEL = “high”

1) Not subject to production test - specified by design

HEFM
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6IhEREK

ThELE
SO X AR S BRI TWHIN-Channel MOSFET.

(o3}

6.1 W S@EElE

SHEEEPER pson TEBEURTFLEET, . Bl 15BRSEEBEETSEETTERMZ L
1E T, =150°C AT 7ZHIRA R vsion) = FRIZEAY X Ro

Rps(on) variation over T,

Reference value:
"2" = Rpsionymax @ 150

Rosion) Variation factor
= ¥ k
=
E

020 Ty pical

-40 -30 -20 -10 0 10 20 30 40 50 60 0 80 80 100 110 120 130 140 150 160

Junction Temperature (°C)

Figure 15 Ros(on Variation factor

RIEMEEEMD 57.4. 150
6.2 IXEhfa &

6.2.1 IX=hPEME £ &

IXshERfRfAERY, B 16FPFTRBIF KBYBFRIRIRR FEZ/E, HXEEEEEoHMEoreS A E R
Fr R B (8] tonFAtore B IE Eb o
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6Ih=RLEK
INn 4
\
Vin(rH) ‘r’ Vingrs
t
Vourn 4 .
P ON o ~
90% of Vs X TOFFDELAY) |
70% of Vs - s 70% of Vs
/ (di/dt)on di/dt)ore
30% of Vs Y ¥ 30% of Vs
10% of Vs EON(DEﬂ/ < tore
t
Pomos 4
1
Eon Eorr
A M~ .
t
Figure 16 Switching a resistive load

6.2.2 IXEh %M 0 &

HABAAXRKARENHN, BEVwREEMBEALUT, EEdBRNERTEREE M. AT
RS EMBE, RKATBEHUNG HAUNGEREIMEEBE, E1FVos<Voscaww o 5 6.2.2 NTH{ILEE

— =
NRo

TEFE LR T 5.1, SHULMERE(ER.

VS

ZS Vsis(cLAMP)

li Vbs(cLamp) Vosn
VsicLamp) I‘_E&
—_— | ¥ = A
52 IS Iy
i OUTn
GND
Voutn |i§}
v v
Figure 17 Output clamping concept
ERMAEFRELSIER, AEESRHFPFER. AETELARWT:
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6IhEREK

Vs — Vps(cLamp) ( Ry -Ip ) ] L
E=V . -In{1— + Iy |- = 1
DS(CLAMP) Ry, Vs — Vbs(cLamp) LRy @

B EAZHNRARERARSG], BSERBAAENEs (BIFEEE) MEr (EEMES)

6.2.3 IRChA M 1

8 INIEFS SRR FVIN(CLS) AT , ZFFTE ton_aspea ZIEEN CLS RIU, NE 18 FiR o HidRRIPAAL,
BMEREFENPuMPIngEN TR, WE 19FiR. 7 CLSIRIT, RIPAIZERTHEET 2SR,

fuinicLs)
INn hig

ViN(TH) 4

L $ Vingrs)

i )

nacr

0 neusiactx =1 0

~Y

Vour

ton

90% of Vs h to ;_CLS(DEL/;} tOFF(DELAY) i \
0% of Vs

7 A 70% of Vs
/I{det)oN d\/dt)orr
30% of Vs ¥

30% of Vs
ton cLs(DELAY)| tON(DELAY) toFF
10% of Vs « b « ¥

~Y

Figure 18 Switching a capacitive load
HBRHFLTF CLS RN, shSIDRFRIPBEERIRET, o osHZFHBHER.
Vs < Vos (OLOFF) BY, BIM CLS XU EIActivetE = o

H Vos > Vos ororr) BT, HESHFENCLSIEREBT tos BYIE], FERIRERHARBT HSEFE, FEOHERE
CLSHEZ,

N E TR EREY, 7 BEHTT Mcapacitive load switchingt2 Ui Bl activel®zle AT XD REHRFIEREE, 7T
iR Capacitive load switchingtEUa1, BEHITAHBMEF. MRABEBRRFLESR, WETLIMCapacitive
load SW|tch|ng*%‘tfﬂiﬁé?tUActlve*ETo WMRAFHBERRFENTAFER, WA RIE G, L,
o a] BUE S 1 N BB R E R S AR
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6THRE
VouTn t
A
((
Vos(oLoFF) / b))
I t
A
fum _\
I+ {
NacT t
A
(s
0 Netsiacnx =1 ” 0
e « .
1) =
t
A
Operation [_,(J
Made SLEEP Capacitive Load Switching Mode " ACTIVE
) >
t
Figure 19 Capacitive load switching activations

6.3 FrR 4

6.3.1 Inverse currentfF 14

HVour> VB, BRI L mAIIERHE (WE20) o XMHEEWFR“inverse current”s
MRBELFRARS, BAANCHEZIRE, BrrEEiEe, Ak, ssHEREHS. BT TE, 7S
HEBINBIEXR A, MNRBELNTFITHRE, WRERBIRA Rosuiw » A BIFEBCZIEFT Ros on) FIFERRIHER

1Mo
fEinverse currentFZ 4T, RE|-1|<|-luw |, BEMRSFREHTHSXEKRS.

;-\gl- N | < |- / L(INV) |?§1¢—F, InverseONE"JIjJﬁE iq:iéié?]-ﬁ%m 21,
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6Ih=RLEK
b VS
Power stage |}_‘
control - |F_ES
T H
Device logi INV
evicelogic Comp. <-J‘£ Vour > Vs
OUTn&
< GND
Figure 20 Inverse current circuitry
4 CASE 1: Power stage is on \ 4 CASE 2: Power stage is off )
Power stage control Power stage control
i
,,high” Slow®
I t I t
A
NORMAL NORMAL NORMAL NORMAL
INVERSE t INVERSE t
Power stage P?wer stage
‘ ON | | OFF ‘
N AN )/
/CASE 3 : Switch on during inverse current\ /CASE 4: Switch off during inverse current\
Power stage control Power stage control
i
T Slow® #high* »high* Hlow®
I t I t
i
T NORMAL NORMAL NORMAL NORMAL
| INVERSE t INVERSE | t
Power stage F::uwer stage
‘ OFF ‘ ON | | ON | OFF ‘
N /) L t/
Figure 21 InverseON - Channel behavior in case of applied inverse current
6.4 hEFXBSFHE

Vs=4Vto20V, T,=-40°C to +150°C
Unless otherwise specified typical values: Vs=13.5V, T,=25°C

HEFM
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Typical resistive loads connected to the outputs for testing (unless otherwise specified):
BTS7090-2EPL: R, =6.8 Q

Table 8 Electrical characteristics power stage
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
Voltages
Drain to source Vbs(cLamp)_-40 33 36.5 42 v I.=5mA PRQ-110
clampingvoltage at TJ T,=-40°C
=-40°C See Chapter 6.2.2
Drain to source Vos(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 PRQ-834

Vour=10% Vs
See Figure 16
Switch-OFF delay toFF(DELAY) 10 50 160 us Vs=13.5V PRQ-835
Vour=90% Vs
See Figure 16
Switch-ON time ton 50 130 210 s Vs=13.5V PRQ-836
Vour=90% Vs
See Figure 16
Switch-OFF time torr 30 100 220 us Vs=13.5V PRQ-837
Vour=10% Vs
See Figure 16

CLS activation delay | ton_cLs(pELAY) 10 70 200 us Vs=13.5V PRQ-838
See Figure 18

CLS de- torr_cLs(pELAY) |20 40 90 us Vs=13.5V PRQ-839

activation delay See Figure 18

Switch-ON/OFF Atsy -60 25 90 us Vs=13.5V PRQ-840

Matching - tON - tOFF

Voltage slope

Switch-ON slew rate (dV/dt)on 0.16 0.27 0.39 V/us Vs=13.5V PRQ-841
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-842
Vour= 70% to 30% of Vs

Slew rate matching - A(dV/dt)sw -0.15 0 0.15 V/us Vs=13.5V PRQ-843

(dVv/dt)ON + (dV/dt)OFF

(RBELTH......)
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Table 8 (continued) Electrical characteristics power stage
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

CLS mode
Input frequency AncLs) 22 30 38 kHz 2 PRQ-353
for capa.citi\./e DCyinicLs) = 50%
load switching
mode activation
Duty cycle for DCyin(cs) 30% |50% |70% - 2 PRQ-354
ca;‘)acitcive load funicLs) = 30 kHz
switching
mode
activation
Maximum timein CLS |tc s; - - 25 ms 2 PRQ-355
mode See Chapter 6.2.3
Maximum time in CLS |t sy - - 90 ms 2 PRQ-813
mode See Chapter 6.2.3
Maximum number NcLs_ ACT1 - - 500 kcycles |2 PRQ-812
of C_LS mode See Chapter 6.2.3
activations
Maximum number NeLs ACT2 - - 50 kcycles |2 PRQ-814
of (?LS mode See Chapter 6.2.3
activations
w1
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 IL=1A
ON-state resistance in | Rps(on) cRANK 15 |~ - 200 mQ T,=150°C PRQ-124
crankingat TJ=150°C |, Vs=3.1V

I.=0.5A
ON-state resistance |Rps(ny) 25 - 20 - mQ 2 PRQ-131
in inverse current at T,=25°C
TJ=25¢ Vs=13.5V

L=-1A

See Figure 20
ON-state resistance |Rpsuny)_150 - - 200 mQ T,=150°C PRQ-132
in inverse current at Vo= 13.5V
TJ=150°C =-1A

See Figure 20
Nominal load current |/ nowm) ss - 2 - A 2 PRQ-134

per channel (all
channels active) at TA
=85°C

TA: 85°C
T,=150°C

(RBETR......)
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Table 8 (continued) Electrical characteristics power stage
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
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
at TJ=150°C INN = "low"
Ta=150°C
Inverse current I inv) - 2 - A 2 PRQ-139
capability Vs < Vour
INn ="high"
see Figure 20
Voltages
Drain source diode |Vbs(oioe)| - 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) Tested at T,=150°C
2) Not subject to production test - specified by design
27 Rev.1.00
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7 RIFHETE

7 RIPIEHE

T EBEIRFRP. DREFNIERP.

PREEERAEIVSN, RRIFAIERARIPEMERFRINTIYAIETT. Einverse current TR T, RARIPARBL
THo

BB & Einverse current TR T, ANIEERTEFRIPAISRIRIFREE,
HERIPEFREIRFER TER RS,

7.1 R

7.1.1 T RRIPEE

HEREDRAEGREIME, SHEBRPIE.

SRR EBMHITRE, ZRERIFHLLESAEN 1. £—F, BIBERRTAFXPRITFHRAER
(iLm) 5 wREEUAXNBENIIRERFTEREE, BAHAIRIITFVMT. XX, HEiEABIRtEe
I1/EE$1R Ej ) éﬁy-jl—/ﬂn$ﬂ EjJ lp\l_il?l1%¢)ﬁ%&5%&5§ ) tﬂ !22 *ﬂ ! 23_FF|'/—_|_\0

7.2 R R
ZE AT NBEEENR T XL RRIP( T ikes ) MIBIELRRIP( T iom) ) o
éumr_ T, Eﬂé@yj'l_/mtﬂ{E:z%ﬁbzuL/ml:ﬂ15 ( T, (ABS) _JZ TJ DYN) ) :E)#%?él‘?ﬂiiiﬂiéiéo g%ﬁ“ﬂﬂ"]ﬁ

BR2HEER, BEREXARS, BEEIRERE R PARNERFHIRIE
= 7.3.1. NRBohERZRREGET nresrarricrimve , MR EIMBYIBEE G KM LR LR, SFWE 2281 E23FF7R -
T, J(REF) IEEjJ,u\L;E'f%?FE’g%%\;EEo

INn TJ

DEN T

~¥

Lt
T

i
W

s tis(rauLr)_p
1{ Is =1 f ks Al i { ks
lis < hs{sAT),Min r“"“'————.
t
Internal 4
counter | 0 1 | .
t
Figure 22 Overtemperature protection (absolute)
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7 RIPHETE
INn T
T
DEN
t
Lt
Ium
T
T
Tass)
d \/\/\
= —
TI(REF) -
t
[y 1S(FAULT)_D
hs lsirautm <E—J>I
— I/ ks
T
Internal 4
counter 0 1 [ 2 | .
t
Figure 23 Overtemperature protection (dynamic)

ST RFIPFRERAFEBERAARN, ERKIKEESE Chapter7.3,

7.3 MFERIF 5128
LRETRERIPE, SHRENTERS:
¢RI SBT3 IBHMIBE S XA

v IRZTRMEVEE, ZETRBUERY, WIS SIMSRMEER Ispun (BB BT 8.2.2 TIRESIFA
%_l%\) o

MRFAIBFMHER 9 hifRI B S5t H B NResTART(CR) < NRESTART(CR),typ o , MRS RO@E AT B R ET o

Table 9 Protection "restart" condition

Fault condition |Switch OFF event "Restart" condition

Overtemperature | T2 Tyags)Or (Ty- Tyrer) = Tyovn) | T5< Tymesyand (Ts- Togen) < Ty (including
hysteresis)

7.3.1 ERHRg

5 INn BfIAE7H, EXBHBEFE. NREQNEHRE, BAXxmlBExiE,. SHIRIEERRE, 8
KIBESBRITH, MRBPETEN resrarrcn e ZETIPATETE, MEROEE R X B,
12%%1¢E_/|\W§B§Ei+§&%§n RESTART(CR) (ﬁ/l\iiﬁiﬁ_/l\) ) LXBEijtFEFEi’@?zEE%E)#ﬁBEEB‘E’\J%%‘EO

EXHZHE, RFEEITH N resTaRT(CR) ‘Ro 1 nRESTART(CR),TYPEE;xiﬁﬁ: HENIBEHITF N OFF, AT fERWEmHBifE
FHABRNERITEES, FERBNGIENEENRBF", FHEREKT torve o

Eg%ﬁﬁxﬁﬁﬁ, HEMZREt peravcr), MBS AT LUERIETT. WREPRNAEE, NSSHFEEIMASE
ERRBNE24T -
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INn T
t
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circuit to T
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t
I
Ium T W
ANINEEEEEE N,
t
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tDELAY(CR) t
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counter 0 il 2 g 4 5 6 NRESTART{CR) +1 Q | _
t
DEN T
lis(Fautt) t
hs T \ I/ kiuis
tsIS(DIAG) tsis(DIAG) t
Figure 24 Retry strategy timing diagram

BHE—MeRG|EN, PILIERRNERITEEE, HEREEEF Ftonacwm o SINSIHNEEAREFE, HEME
DEN 5|BIBIRK A (BEFZIR B EIDENEY_EFA G HN T BEIE) RS BLA IS Tt vener), AFBIRAZRITERZR E 110
DSEL 5|HIMATUAIR EEMPIAEE, HAERDSELEFRTENIAZ TDEN 3BT X (DEN_EFEH
TR -

The timings are shown in Figure 25.

IR 30 Rev.1.00
2022-09-20



BTS7090-2EPL ./.
BTS709 Infineon

7 RIFHETE

INn
T | I | I [

Short 4
circuit to I I
ground

~

~Y

i

R —
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Figure 25 Retry strategy timing diagram with forced reset
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7.5 BSIFEFRIPEH

Vs=4Vto 20V, T,=-40°C to +150°C
Unless otherwise specified typical values: Vs=13.5V, T,=25°C

Typical resistive loads connected to the outputs for testing (unless otherwise specified):
BTS7090-2EPL: R, =6.8 Q

Table 10 Electrical characteristics protection
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal shutdown T)(aBS) 150 175 200 °C 12) PRQ-174
temperature See Figure 22
(absolute)
Thermal shutdown Thys(ABS) - 30 - K 3 PRQ-356
hysteresis See Figure 22
(absolute)
Thermal shutdown TJovN) - 80 - K 3 PRQ-357
temperature See Figure 22
(dynamic)
Thermal shutdown T)(DYN)_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| Vs(cLavp) 25 35 38 44 \Y 2 PRQ-184
voltage at TJ =225°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 24
counter reset
Counter reset delay tDELAY(CR) 40 70 100 ms 1) PRQ-188
time after fault See Figure 24
condition
Minimum DEN pulse tDEN(CR) 50 100 150 UsS 3 PRQ-190
counter reset

(RBLTH......)
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Table 10 (continued) Electrical characteristics protection
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
LRI
Overcurrent limitation |/, 3.7 4.7 5.7 A 4 PRQ-831
VDs =3V

1) Functional test only

2) Tested at T,=150°C only

3) Not subject to production test - specified by design
4) Tested at T,=-40°C only

IR 33 Rev.1.00
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See Figure 26 for details as an overview.
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Figure 26 Diagnosis block diagram
8.1 R
Table 11 gives a quick reference to the state of the IS pin during the device operation.
Table 11 SENSE signal as a function of application condition
Operation mode Input level |DEN level Vour Diagnostic output
Normal operation LOW/OFF HIGH ~GND Z
hs(auLT) if NResTART(CR) > O
Short circuit to GND ~GND z
hs(auLT) if NResTART(CR)> O
(RBLTH......)
MR F AR 34 Rev.1.00
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Table 11 (continued) SENSE signal as a function of application condition
Operation mode Input level |DEN level Vour Diagnostic output
Thermal shutdown Z hs(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) lis(oLoFF) or lis(FAULT)

if NrestarT(cr)> O for both cases
Inverse current ~Vinv=Vour>Vs IsioLoFF) or his(FauLT) if NRESTART(CR) > O
Normal operation HIGH/ON or < Vs- Vps(uLis_en) hs=1IL/ ks
Short circuit to GND CLS ~GND hs(FauLT)
Thermal shutdown z hs(FauLT)
temperature (absolute)
Thermal shutdown z hs(FauLT)
temperature (dynamic)
Short circuit to Vs =Vs hs<IL/ ks
Open load ~Vs? his= hs(En)
Inverse current ~Vinv=Vour>Vs hs=ls(en)
Current limitation <Vs hs(FauLT)
Underload ~ Vg3 hsEn) < hs <1l nom/ KiLis
All conditions n.a. LOwW n.a. z

1) With additional pull up resistor

2) The output current has to be smaller than /o

3) The output current has to be higher than I oy

8.1.1

%

SENSE 5 EHR

WrIhEERTi@IE DEN 5|BIERET X, BB IEIFEIT DSEL 5|HIRIE 7+ 12 #1417,

Table 12 Diagnostic truth table

DEN DSEL IS

"low" not relevant z

"high" "low" SENSE output 0

"high" "high" SENSE output 1

iR A 35 Rev.1.00
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Figure 27 Current sense ratio in open load at ON condition
8.2.2 R BB R (11S(FAULT))
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Figure 28 LisrauLm) at load switching

Figure 29 adds the behavior of SENSE signal to the timing diagram seen in Figure 24, while Figure 30 shows the
relation between hs= /L/k||_|s, IIS(SAT) and /IS(FAULT)-

INn T
t
Short
circuit to T I I
ground
t
I
fum r
t
Internal
temperature
protection
toELAY(CR) t
Internal 4 < >
counter 0 1 (2|3 ]|4|5]|6 NRESTART(CR) +1 0 -
t
DEN T
t
hS lis(FauLT) listrauLn) lis(rauiry
\ I ks
tsis(piag) tsIS(DIAG) tsis(piaG) tsis(DIAG) t

Figure 29

SENSE behavior in fault condition
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Figure 32 Open load in OFF timings - load disconnection
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Figure 33 SENSE settling/disabling timing
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Figure 35 SENSE settling timing - channel change
8.5 PHBESFESH
Vs=4Vto20V, T,=-40°C to +150°C
Unless otherwise specified typical values: Vs=13.5V, T,=25°C
Typical resistive loads connected to the outputs for testing (unless otherwise specified):
BTS7090-2EPL: R, =6.8 Q)
MR F AR 40 Rev.1.00
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Table 13 Electrical characteristics diagnosis
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

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

See Figure 30
SENSE leakage current | /igoff) - 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 = "high"

I.=0A

See Figure 27
SENSE leakage current | /igen) 150 - 0.2 2 HA T7,=150°C PRQ-223
when enabled at TJ = DEN ="high"
150°C L=0A

See Figure 27
Saturation voltagein | Vs i - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS- Ve=5V
vIs) IN = DEN = “high”
Saturation voltagein |Vss_ oL - 0.5 1 Vv 1) PRQ-682
open load at OFF V=5V
diagnosis (VS-VIS) IN="low"

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

DEN = "high"

counter>0
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 =1 mA
225°C T, 25°C

See Chapter 6.2.2
SENSE fault current | /is(FauLT) 44 5.5 10 mA See Chapter 8 PRQ-298

(RBELTH......)
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Table 13 (continued) Electrical characteristics diagnosis
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
SENSE open loadin /|S(OLOFF) 1.9 2.5 35 mA See Chapter 8 PRQ'306
OFF current
SENSE delay tlS(FAULT)_D - 500 - us 1) PRQ'308
time at channel See Figure 28
switch ON after
last fault
condition
SENSE open load in  |tisioLorF)_p 70 185 300 us Vps < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to
lis=hsoLorr),min - 0.9
DEN = “high”
NReSTART(CR) = 0
See Figure 32
VDS threshold for KILIS | Vpsgauis_eny 0.8 1.2 14 Vv 1) PRQ-809
enable
Open load VDS VDS(OLOFF) 13 1.8 2.3 Vv See Chapter 8.3 PRQ-313
detection threshold in
OFF state
SENSE Settling tsIS(ON) - 5 20 us I.= I inowm) from DEN PRQ-315
time with nominal rising edgeto /s =1/
load current (kis,max@ 1) - 0.9
stable See Figure 33
SENSE Settling time tSlS(ON)_SLC - - 60 Us 1) PRQ-317
with small load IL= I o1 from DEN rising
current stable edge to Iis = It/ (Kiuismax
@) - 0.9
See Figure 34
SENSE disable time | tgs(orr) - 5 20 Hs 1) PRQ-319
IL= I (nom)
From DEN falling
edge to /is= lis(oFF)
See Figure 33
SENSE settling tsis(Lo) - 5 20 us 1) PRQ-321
time after load from /.= 1. nom/2 to /.=
change ILvom)
See Figure 33
SENSE settlingtime | tsLc)_sic - 250 400 us 1) PRQ-323
af.ter load change DEN = "high" from load
with small load change to /is = I/ (ks
current @ /|_) from /L(NOM)tO lL01
See Figure 34
(REETX......)
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Table 13 (continued) Electrical characteristics diagnosis
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE settlingtime | tgs(cq) - 5 20 HS 1) PRQ-326
after channel Start channel:
change I.=I.nom) End channel:

IL= I (nomy/2

See Figure 35
SENSE settlingtime | tgs(cc)_sLc - - 60 HS 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: /.= /o1

See Figure 35
Open load output IL(OL)_4u 1 4 8 mA Is= I|s(o|_) =4 pA PRQ-329
currentatliS=4 pA
Current senseratioat |k s01 -27% {1100 +27% |- loi=10 mA PRQ-333
IL=ILO01
Current senseratioat |k 502 -25% 1000 +25% - l.2=20 mA PRQ-335
IL=IL02
Currentsenseratioat |k 504 -24% 1000 +24% - lLoa=50 mA PRQ-337
IL =ILO4
Currentsenseratioat |k sos -10% | 1000 +10% - lLos=250 mA PRQ-341
IL=ILO8
Current senseratioat |k so9 -8.8% {1000 +8.8% |- lLoa=450 mA PRQ-342
IL=ILOS
Currentsenseratioat |k s11 -6% 1000 +6% - lhu=1A PRQ-344
IL=IL11
Current senseratioat |k s13 -5% 1000 +5% - liz=2A PRQ-346

IL=IL13

1) Not subject to production test - specified by design

2) Tested at T,=150°C

YHEFH
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Table 14 Suggested component values
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 4.7kQ Protection of the microcontroller during overvoltage and reverse polarity.
Necessary to switch OFF the output during loss of ground
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
Cvs 100 nF Filtering of voltage spikes on the battery line
CvsGND 47 nF Buffer capacitor for fast transient
(RBLT;......)
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Table 14 (continued) Suggested component values

Reference Value Purpose

D7y 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 4.7kQ 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

Rapc 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 (Rapc - Csense) longer than 1 psiis
recommended

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

loads

¢+ Please contact us for information regarding the pin behavior assessment
¢+ For further information you may contact http://www.infineon.com

YHEFH
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Note: To meet the world-wide customer requirements for environmentally friendly products and to be

compliant with government regulations the device is available as a green product. Green products are
RoHS-Compliant (i.e Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-

STD-020).
Further information on packages https.//www.infineon.com/packages

IR 46 Rev.1.00
2022-09-20


https://www.infineon.com/cms/en/product/packages/PG-TSDSO/PG-TSDSO-14-1/

BTS7090-2EPL
BIEFH

11 EITER

afineon

\ N
11 BiTieR
Table 15 Revision history
Document Date of release |Description of changes
version
Rev.1.00 2022-09-20 Initial Datasheet
IR 47 Rev.1.00

2022-09-20



Trademarks

Edition 2022-09-20
Published by

Infineon Technologies
AG 81726 Munich,
Germany

©2022 Infineon Technologies
AG All Rights Reserved.

Do you have a question about
any aspect of this document?

Email: erratum@infineon.com

Document reference
IFX-
vsj1639675987945

All referenced product or service names and trademarks are the property of their respective owners.

Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without
limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by
Infineon Technologies in a written document
signed by authorized representatives of Infineon
Technologies, Infineon Technologies’ products
may not be used in any applications where a
failure of the product or any consequences of the
use thereof can reasonably be expected to result
in personal injury.


mailto:erratum@infineon.com

	目录
	1 框图和terms
	1.1 框图
	1.2 Terms
	2 引脚配置
	2.1 引脚分配
	2.2 引脚定义和功能
	3 产品基本特性
	3.1 绝对最大额定值
	3.2 工作范围
	3.3 热阻抗
	3.3.1 PCB 设置
	3.3.2 热阻抗
	4 I/O 引脚
	4.1 数字 I/O 引脚
	4.1.1 输入引脚
	4.1.2 诊断引脚
	4.2 电气特性 I/O 引脚
	5 电源
	5.1 操作模式和转换
	5.1.1 操作模式
	5.1.1.1 Unsupplied
	5.1.1.2 上电
	5.1.1.3 休眠p
	5.1.1.4 Inactive with diagnosis
	5.1.1.5 Active with diagnosis
	5.1.1.6 Active without diagnosis
	5.1.1.7 Capacitive load switching mode with diagnosis
	5.1.1.8 Capacitive load switching mode without diagnosis
	5.2 VS 欠压
	5.3 电源电气特性参数
	6 功率级
	6.1 输出导通电阻
	6.2 驱动负载
	6.2.1 驱动阻性负载
	6.2.2 驱动感性负载
	6.2.3 驱动容性负载
	6.3 开关特性
	6.3.1 Inverse current特性
	6.4 功率开关电气特性
	7 保护措施
	7.1 过流保护
	7.1.1 过流保护阈值
	7.2 过温保护
	7.3 故障保护与诊断
	7.3.1 重启策略
	7.4 其他保护
	7.4.1 反极性保护
	7.4.2 过压保护
	7.4.3 掉电和负载连接断开
	7.4.4 地线丢失
	7.5 电气特性保护参数
	8 诊断
	8.1 概述
	8.1.1 SENSE 信号真值表
	8.2 通道打开时诊断
	8.2.1 电流采样 (kILIS)
	8.2.2 故障电流(IIS(FAULT))
	8.3 通道关闭时诊断
	8.3.1 开路负载电流
	8.4 诊断时序
	8.5 诊断电气特性参数
	9 应用信息
	10 封装外形
	11 修订记录

