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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 50 mQ
Maximum ON-state resistance (T,= 150°C) Rbs(on)_150 100 mQ
Nominal load current (Tx=85°C) I nowm) 3A
Typical current sense ratio at /. = Inom) Kiis 2030
Overcurrent limitation Iuim 9.48A
IS HTIHIE

o b saE B AR

v FEFTHFR IS R TR T

o FEER EI AN RE 2K B BRIRAQ

RiFTHEE

o HEBIEHINEHT R FEPMNDSTREFRR

o SR

o FERF

Type Package Marking
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Figure 3 shows all terms used in this data sheet, with associated convention for positive values.
hs
IiNn Vsis Vs Vosn
> INNn
Vinn IpEn ~
> DEN n V¥V
Vs Voen IpseL OUTn |X|—>
> DSEL
VoseL /s IS
GND
Us Voutn
lenp
v v vV VvV VY v
Figure 3 Voltage and current convention
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2.2 5| BIE X FThEE

&1 SIFE X

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 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.

Datasheet 7 Rev. 1.00
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3.1 HITRAEEE

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

+®2 BN RATEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
B S | B
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). R=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
/s=10 JA
Current through ISPin | /g -25 - lissamym | MA 2 PRQ-52
AX ;
Temperatures
Junction temperature | 7, -40 - +150 °C 2 PRQ-53
(RBLT;......)
Datasheet 8 Rev. 1.00
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+®2 (&) BNEATEE
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

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) CDM4)
ESD Susceptibility Vespcomy crn =750 |- 750 Vv 2 PRQ-58
corner pins (CDM) - cpm?
(pins 1,7, 8, 14)
Power stage
Maximum energy Eas - - 12 mJ 2 PRQ-615
d.issipation - 1L=2I vow)
single pulse Ti0=150°C

Vs=28V
Maximum energy Ear - - 2.5 mJ 2 PRQ-616
dislsipation - repetitive IL= L vom)
pulse Th01=

85°C

Vs=13.5V

1M cycles
Load current Ii] - - lmmax | A 2 PRQ-617

1) Maximum Voito be considered for Latch-Up tests: 5.5V

2)  ARHFESUL - HIZIHEE
3) ESD susceptibility, Human Body Model “HBM?”, according to AEC Q100-002

4) ESD susceptibility, Charged Device Model “CDM”, according to AEC Q100-011

AR

1. BIIAFRFIBIN ST RTRE S XY SR PE R A SR, KESE[ELEXNRATEEFRAF T
(RIS A RS T e

2. SBVRIPIIEES

RIPIIEER BN T ELEERVEIFMIZITH.

Datasheet

TEB LEICTE SRR R R 5% 1 R AR ER T

SRR RBOANBE T ERTIEEE,

Rev. 1.00
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3.2 TEEE

&3 T{ESEE

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 \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
AR

EINRES TIESEEM, IC FREREBERIRABPAYHEIRHIT T, The electrical characteristics are specified by the
conditions given in the Electrical Characteristics tables.

3.3 PR

R4 AR
Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
Thermal Yrop - 4.4 7.5 K/W 1) PRQ-623
characterization 2)
parameter junction-
top
Thermal Rihyc - 5.1 8.6 K/W 1) PRQ-624
resistance 2)
Junction-to-case simulated at exposed

pad

Thermal resistance  |RynJa - 335 |- K/W 1) PRQ-625
junction-to- 2)
ambient
1) Not subject to production test - specified by design
Datasheet 10 Rev. 1.00
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3= AR

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 pum Cu, 2 x 35 um Cu). Where applicable a thermal via array under the exposed

pad contacted the first inner copper layer. Simulation done at Ta = 105°C, Ppissipation = 1 W

2)

=
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*

”i

*: means percentual Cu metalization on each layer

Figure 5 1s0p PCB cross section
L A 70 pm modeled (traces)
<C
E 4 35 pm, 90% metalization*
i i 35 pm, 90% metalization*
<
Y v 70 pm, 5% metalization*
0.25mm=<=A=<0.5mm *: means percentual Cu metalization on each layer
Figure 6 2s2p PCB cross section
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
Figure 7 PCB setup for thermal simulations

Datasheet 11 Rev. 1.00
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Figure 8 Thermal vias on PCB for 2s2p PCB setup

3.3.2 7 UZE 7

BTS7050-2EPL

—152D

= 150p - 600 mm?*
-150p - 300 mm?

= 150p - footprint

0.1 t ! |
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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=—1s0p - Ta = 105°C

110

100

90 |
80
70 ™S

60 \\

Rinsa (K/W)

50 \\
40
30
0 100 200 300 400 500 600
Cooling area (mm?)
Figure 10 Thermal resistance on 1s0p PCB with various cooling surfaces
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Figure 11 Input circuitry
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Voigvs)

Voi(h),Min

~Y
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Figure 12 Input threshold voltages and hysteresis
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41/0 pins

4.1.2 LS| B

JZBR{EERE (DEN) B RIE 412 R B IRANRIFPERER, X DEN SIHIBAINS’H, 122 EEN (BRET 8.2 THE
FZiFE) o YEMNAYREFR N, Z2WEZA (ISSIHEBENMNAEES) . ZENER (DSEL) 3IELEFRRITIS
Wrevi@EE (Wk12). WE 12 THREZIFS,

DEN S|BIM =" B EEE T TI5 50 DSEL SIIFMEIR @ EMRIPPIFEE, BAEBURTHASIHAZEIR
SHDEN KA KE (BRET I3 THREZIFEMAGER)

4.2 S 1/0 51R

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

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

DI 5| B
Digitalinput voltage | Vpyh) 0.8 13 2 \Y See Figure 11 and PRQ-76
threshold Figure 12
Dlgltal input VDl(CLAMPl) - 7 - \' 1) PRQ-77
clamping voltage I=1mA

See Figure 11 and

Figure 12
Dlgltal input VDl(CLAMPZ) 6.5 7.5 8.5 Vv ID| =2mA 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
Digital input current | /p(y) 2 10 25 WA Voi=2V PRQ-81
("high") See Figure 11 and

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

Figure 12
1) Not subject to production test - specified by design
Datasheet 15 Rev. 1.00
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5 FEE

5 =2

L

ZERFHVSHE, VSETARERZEERULIIRHRHEE, EREFHT, SEEFRNBERK, 7]
B LE TR R R BYEUE AR 12 B

5.1 BRI TR

5.1.1 BREEDR
ﬁ%#ﬁuTIWEf

Sleep

¢+ Inactive with diagnosis

+  Active with diagnosis

¢+ Active without diagnosis

+  Capacitive load switching mode with diagnosis
Capacitive load switching mode without diagnosis

?s.sT’E*E‘CZlEﬂE’JE’??@fE?EL,L'F

« INn 5|FIRVIZAEEE T

+ INnSIff ERIPWMES

+  DEN S|RIf0IBIEEEF

B8 TERSERED E13 Fim. ST AUNRFEESHAIRER IR TR ARVIREEIIME, s, &

FREBERNBRKET V. fEBEEBE, EIErTUERER—MERXT—

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

=2HE:

LSRR THZK,

INn="“low" & DEN="low"“

INn="“fun(cis)“ & DEN="high*

INn=“fum(cis)“ & DEN="high“

INn="low" & DEN=“high‘;

INn=“high* &
DEN=*high®

INN=“fumncLs)" &

Capacitive Load

DEN=“high*

Unsupplied Power-up
INn=“low"“ & DEN="high* < INn=“low*“ & DEN="“low"
Inactive with Diag INn=“low" & DEN=*low* Sleep INn="fimicLs" & DEN="low*
2
INn=“high“ & DEN="high*“
INn=“loW* & INn=“low*“ & DEN="low* INng“low" & INn=“high* &
DEN=“h{gh“ DEN=“low* DEN="low*
INn=“high“ &
INn=“high“ & DEN="high“ | DEN=“low*“

Capacitive Load

Switching with Diag INA=gh™ & St ERiteD 2 INn="high" & DEN="low" S e Bide R Switching without Diag
DEN="high“ DEN="“low" .
T INN=“funci5)“ & DEN="high*
INN="“fun(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
(RBLETR......)
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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
FLCRET, I HBBEEFTFREREY sw) o

5.1.1.2 Power-up
SEEBEBE (Vs MRS L, SHENLBEME, BREELEABEEEBIRERE Vsor o

5.1.1.3 Sleep

HEFEA (D) SIS ENMRET R, SBELTRERN. EWRREINT, BRI wsoueer) o TIRRIF.
S HARIPAREFRIPVGIRER. Z8FH X

FRERIRTC, WMMREFEIPEEEE (Nrestarticr = 0, Ty < Tymss)and (T,- Tyrer) < Tuow (including hysteresis)), see
Chapter7.3.

5.1.1.4 Inactive with diagnosis

Y DEN S|HIB NI NS BN B N REBFE 0T, 2544 FInactive with diagnosistE =, EiELTF
KAVRE, AIHITREPRE T AFEFTFRIZE ., RIBOH IR, IS SIHIATEEHINEPEER seaon AT
BREESA isoLorr IR0 TEInactive with diagnosistETN T, 23(FRHEFEERRIE N,

5.1.1.5 Active with diagnosis

Active with diagnosisiBIE® TIERIZ—. H INn=“/="H DEN =“&"BY, 23F# Nactive with diagnosistZz\,
FUARERT, — RS NMTFH, HFEGISIINEE. ShHBRIFESE awrcnveE Xo

5.1.1.6 Active without diagnosis

% INn=“75"B DEN =B BF, 281 TFactive without diagnosistE=, EUER T, —PEHZMaHIT

7, BREHIZHINRE,

5.1.1.7 Capacitive load switching mode with diagnosis

Z2#51F BB capacitive load switching with diagnosist®T,, FAFIREIAMERE . HINn=“funcs "F1 DEN IR E
AE R, 284 Ncapacitive load switching mode with diagnosist#® =, FIERX T, — P EHZ N EHTT
., HEBIZERIIEE. TR BREE swncrveE Xo
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5.1.1.8 Capacitive load switching mode without diagnosis

L INn = funcws) " DEN IRER“REBF A, 2344 Fcapative load switching mode without diagnosistZTt,,
EFGET, — SN RELTFEIZEEIAIITH,

5.2 Vs X[E
EBJBERETE Vsion T Vswy Z18) » BRERERIPNE. RE Vo> Vson , RBHEERSRBEHNSIEIES,

WRBHFL FactivelRT, & Capacitive Load SwitchingtRT, SEFIZUIEIL, HEFRTHIZUIE, BB
EVsV R FREREY ) AT, RNERZIEER X F 6 HEE,

Vs A
izz\:) ¢ Vs(Hvs)
T
INn
T
Voutn
T
Figure 14 Vsundervoltage behavior
5.3 BSREBRIR

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):
BTS7050-2EPL: R, =4.7Q

Table 7 Electrical characteristics power supply
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

VS pin
Power Vsuv) 1.8 2.2 2.7 v Vsdecreasing PRQ-98
supply INn = “high”
undervoltag From 0 < Vps< 0.5V to
e shutdown

Vos~ 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 Vs(op) 2.1 2.5 3 v Vsincreasing PRQ-99
minimum INn = “high”
operating voltage From Vos ~ Veto
0<Vps=<0.5V
See Figure 14
Power supply Vshvs) - 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
bfetw.een GND and VS Ionp(Rev) = 7 MA
pins in reverse battery T,=150°C
=
Power supply | lys(sLeep)_ss - 0.03 |05 MA 1) PRQ-826
current Vs=20V
consumption .|n Vour= 0V
sleep mode with ~ _ _
loads at TJ !‘Nn—”DEN =DSEL=
<85°C low
T,=85°C
Power supply | vs(sLeep) 150 - 3.5 14 HA Vs=20V PRQ-827
current Vour=0V
consumption in INN = DEN = DSEL =
sleep mode with “low”
loads at TJ B .
=150°C T,=150°C
Operating current |lgnp(acTive) - 3.7 4.5 mA Vs=20V PRQ-828
in active with INn = DEN = DSEL =
diagnosis mode “high”
Operating currentin | Ignp(NAcTIVE) - 1.8 2.2 mA Vs=20V PRQ-829
inactive with diagnosis INn ="low"
mode DEN = DSEL = “high”
1) Not subject to production test - specified by design
Datasheet 19 Rev. 1.00
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ThELE
=IO X AR S BRI TWAIN-Channel MOSFET.

(o3}

6.1 W S@EElE

SHEEEPER pson TBEURTFLEET, . Bl15, BERSEBERAETIEESERNT &
1E T, =150°C AT N7ZHIRA R vsion) =2 1ZRI X Ro

Rps(on) Variation over T,
220
Reference value:
200 2" = Rogon i @ 150 \O
1.80 !
160 I I
5 Lo ”
1]
)
% 120 //
® /
=
S 100 //
& 080
0.60
0.40
0.20 a—Typical
0.00 | ! I I
40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Junction Temperature (°C)
Figure 15 Ros(on) variation factor

REFVRGRIAD 5 7.4 15 FHR

6.2 IXzhth #

6.2.1 IX=h PR M 1 3

IXshERfRfAERY, B 16FPFTRBIFF XY EFfRIREREZEIE, FXREEEEEMEoS A FETTH
Fr R B (8] tonFAtore B IE Eb o
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INn 4

\
Vingrh) ‘rQ VingHvs)

Vourn A
90% of Vs

A

»

"~ torF(DELAY)

70% of Vs

A A 70% of Vs
/ (dv/dt)on (dv/dt)orr
30% of Vs Y Y 30% of Vs

ton(ELAY) torr
<

10% of Vs

A

Yy

Pomos

Eon Eoff

7 S~

i

Figure 16 Switching a resistive load

6.2.2 IXTh R fa &

HABAAXRKARENHN, BEVwREEMEALUT, EEdBRNERTEREE M. AT LS
RS EMBE, RKATBEHMUNG HAUNGEREIMEEBE, E1FVos<Voscaww o 55 6.2.2 NTH{ILE

— =z
/—_l_\l§\0

EFBELEENT 5.1, HuLSEMEREER,

VS

7 [ 7% *

VDS(CLAMP) Vbsn
}7

Vs(cLamp)

—
=
E

<
'

v OUTn
GND
Voutn [E]
v
Figure 17 Output clamping concept
ERMAHIREGIIER, REBESGTPHER. AETELHANT:
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Vs — Vps(cLamp) _ ln(l Ry - Iy ) N IL] L (1)

E=V : - "Ry
DS(CLAMP) RL Vs — Vps(cLamp) Ry

B EAZHNRARERARSG], BSERBAAVENEs (BhFEEE) MEr (EEMES)

6.2.3 IRChA M 0

B INITHIE SINZEN FVINCLS) BY , BZHFTE ton cspeny ZFEHN CLSHRTL, 0 El18FAR. HidRfRiFfit%k,
BHEAFEHENPumpingtiRNFEE, 0 E19 Film. £ CLSIER T, FRIFFIIZEITHEENEBUEM.

fuiN(eLs)
REN

INn

VinTh) A

| ¢ Vingvs)

~y

Nact

0 Nets(actx= 1 0

~Vv

Vour

ton
> < »le

A
. < < »
90% of Vs tokF_cLs(DELAY) LOFF(DELAY) \

70% of Vs A 70% of Vs
/I(dV/dt)ON dV/dt)orr
v

30% of Vs 30% of Vs
tON_C‘LS(DELAx EON(DELAVl/
10% of Vs = -

A
A

torr

A

»

~Y

Figure 18 Switching a capacitive load

HasF T cLs iR, SIS REIFEEREET onw osHZFHBHER.

Vs < Vos (OLOFF) BY, BIM CLS XU EIActivetE = o

2 Vos > Vos (oorr) BY FEHOABENCLSIEINET tos IE], EERERHAARBRE R SEE, FHoHEBH
CLSIER,

N E TR EREY, 7 BEHTT Mcapacitive load switchingt2 Ui Bl activel®zle AT XD REHRFIEREE, 7T
iR Capacitive load switchingt®I0Hl, FEHITHEEBREE, WRABBREFIEESE, WATLIMCapacitive

load switchingfR IR EIActivetE . WIRAHFERFIFNTLAEER, WinH IR RNEER, LI,
thA] LUE S A e b BB IR R A L R SRR
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INn

Voutn t

((

Vbs(oLoFF) L~ J
I t

Tum

L _\ ((}

nact t
A
(C
)
0 Neusiactx =1 « 0
) >
t
A
0 . ((
peration )
Mode SLEEP Capacitive Load Switching Mode « ACTIVE
) >
t
Figure 19 Capacitive load switching activations

6.3 FrR4514

6.3.1 Inverse currentfF 14

HVour> VB, BB Lo mAIIERHE (WE20) o XMHEEWEFR“inverse current”s
MRBELFRARS, BAANCHEZIRE, BrrEEiEe, Ak, ssHFEREHS. BT TE, 7S
HEBINBIEXR A, MNRBELNTFITHRE, WRBRBIRA Rosiw » A BIFEBCZIEFT Ros on) FIFERRIHER

1Mo
fEinverse currentF T, RE|-1|<|-Iuw |, BERSEFHTASKARS.

;-\gl- n | < |- / L(INV) |%1¢—F, InverseONE"J%ﬁﬁﬁi?ﬁiéfrﬁ%ﬂ 21,

Datasheet 23 Rev. 1.00
2022-09-20



%EEQ%O-ZEPL Infineon

6 ThEL
> VS
Power stage ‘l_‘
control “ kﬁ}
T 1
Device logi INV
cvice logic Comp. <o Vour > Vs
OUTnEZI
— GND
/N
Figure 20 Inverse current circuitry
; CASE 1 : Power stage is on \ / CASE 2 : Power stage is off )
Power stage control Power stage control
T Lhigh* T Llow*
I t I t
T NORMAL NORMAL T NORMAL NORMAL
INVERSE t INVERSE t
Power stage Power stage
‘ ON | | OFF ‘
- NG t /
/CASE 3 : Switch on during inverse current\ /CASE 4 : Switch off during inverse current
Power stage control Power stage control
T Llowe ,high* T Lhigh* Jlow”
I t I t
T NORMAL NORMAL T NORMAL NORMAL
INVERSE t INVERSE t
Power stage Power stage
‘ OFF ON | ON OFF ‘
\ /) \_ £
Figure 21 InverseON - Channel behavior in case of applied inverse current

6.4 hERKBSIFH

Vs=4Vto20V, T,=-40°C to +150°C
Unless otherwise specified typical values: Vs=13.5V, T,=25°C
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Typical resistive loads connected to the outputs for testing (unless otherwise specified):
BTS7050-2EPL: R, =4.7Q)

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
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
Ny
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 Us 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(eLAY) |20 40 90 us Vs=13.5V PRQ-839
activation delay See Figure 18
Switch-ON/OFF Atsw -60 25 90 ys 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

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

(REAKTR......)
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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 fuin(cLs) 22 30 38 kHz 2 PRQ-353
for capa.citi\./e DCyin(cLs) = 50%
load switching
mode activation
Duty cycle for DCyincLs) 30% |50% |70% - 2 PRQ-354
ca;‘)aatuve load funicLs) = 30 kHz
switching
mode
activation
Maximum timein CLS |tc s; - - 25 ms 2 PRQ-355
mode See Chapter 6.2.3
Maximum timein CLS |tc s, - - 90 ms 2 PRQ-813
mode See Chapter 6.2.3
Maximum number NcLs ACT1 - - 500 kcycles |2 PRQ-812
of CLS mode See Chapter 6.2.3
activations
Maximum number NcLs ACT2 - - 50 kcycles |2 PRQ-814
of CLS mode See Chapter 6.2.3
activations
i R
ON-state resistance at | Rpson)_25 - 50 - mQ 2 PRQ-542
TJ=25°C T,=25°C
ON-state resistance at | Rps(on) 150 - - 100 mQ T,=150°C PRQ-543
TJ=150°C L=2A
ON-state resistance in | Rps(on) cRANK_15 |~ - 110 mQ T,=150°C PRQ-544
crankingat TJ=150°C |, Vs=3.1V

I|_ =1A
ON-state resistance |Rpsgny) 25 - 50 - mQ 2 PRQ-545
in inverse current at T,=25°C
TJ=25C Vs=13.5V

IL =-2A

See Figure 20
ON-state resistance |Rps(ny) 150 - - 110 mQ T,=150°C PRQ-546
in inverse current at Ve=13.5V
TJ=150°C L=-2A

See Figure 20
Nominal load current per I (Nom) 85 - 3 - A 2) PRQ-547
channel (all channels N oo
active) at TA Ta=85°C
=85°C T,=150°C
(RBLTH......)
Datasheet 26 Rev. 1.00

2022-09-20



BTS7050-2EPL iﬁ eon

BHEFM
6 ThEL
Table 8 (continued) Electrical characteristics power stage
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Output leakage current | I off)_gs - 001 |05 HA 2 PRQ-548
at TJ=<85°C Vour=0V
INn="low"
Ta<85°C
Output leakage current |/, (orF) 150 - 1.2 4 HA Vour=0V PRQ-549
atTJ=150°C INn="low"
Ta=150°C
Inverse current I inv) - 3 - A 2 PRQ-550
capability Vs < Vour
INn ="high"
See Figure 20
Voltages
Drain source diode |Vbs(oiope)| - 550 700 mV IL=-190 mA PRQ-552
voltage T7,=150°C
Switch-ON energy Eon - 1.2 - mJ 1) PRQ-553
Vs=20V
See Figure 16
Switch-OFF energy Eorr - 125 |- mJ 1) PRQ-554
Vs=20V
See Figure 16
1) Tested at T,=150°C
2) Not subject to production test - specified by design
Datasheet 27 Rev. 1.00
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PREEERARTVSN, ERFRIPAISRFRIFEFRBERFRINTIYRANETT. Einverse current TRF, RIRIPAREL
o

BE & Einverse current TR T, HBNEERISRFRIFHLE AR

W ERIPEPTA R IERIU T EEUS,

7.1 o R RIP
7.1.1 R RIPEE

HRESRHEIREREBOEY, S/ EEFRIPINEE

SR EBREHAIThEE, ZIWEERIFBFIEC R ER 71, B—F, BEIGERES A X AR FNRKER
(ILIM) , WSSO XBBRNINRERFAELSE, BRI TFVMT, TR, HEEABESGES
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7.2 SRR
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éumr_ T, EQQ@YTL/MFEHE_E%EjJ SuSIE ] ( T 5 (aes) =17 T 5o ) lﬂ\)#ﬁyé[ﬂﬁiglﬁﬁo A SpG]

EBRZHEMNER. BERRXANRS, BEIRERE R IPMARNERZHRE
= 7.3.1. MR BER SRR EGET 1 RESTART(CR),TYP » M= 2 Me BB IE NG K W LABH LE3RIR, &E 40 22 F B23Ff7o
T, J(REF) EEleu\L;ET%¢FEg%%5EEO

"t

DEN T

/
}

h tis(FauLT)_D
hs =1/ ks y e <—>‘ I/ ks
hs< —
t
Internal 4
counter | 0 1 |
t
Figure 22 Overtemperature protection (absolute)
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Figure 23 Overtemperature protection (dynamic)

T RRIPERAFBERXHRE, ERKEESE Chapter 7.3,

7.3 WFERIP 5128

YR RFEIFE, SASEANTERS:

+  1R4E Chapter 7.3.1. 2 X IMABEES X F

. E%g%’gﬁﬁ’ﬂﬁﬁ, LR BCER, WIS SIFISIRMET lsrun (G525 Chapter8.2.2 TIRES
NRFAIBEZMHRER OPRIRI BB "FMH B nrestarticr) < NResTART(CRIyp © > NIXTROEE ] BRITF o

Table 9 Protection "restart" condition

Fault condition |Switch OFF event "Restart" condition

Overtemperature | T;= Tyags)Or (Ty- Tyrer) 2 Tyovn) | T5< Tymesyand (Ts- Tygen) < Ty (including
hysteresis)

7.3.1 BEREE

& INn BRI, BXRHEBEFE, NEGNBIHKE, BXEdEEXd, ShRIEERER, 18
EBELERITI, MBRBFETEN cesranrcr o ZISTVATEIE, HERLBIER 2 A M,

ZR A — R E RN sy (ENEE—) , URAIREHIRS SR SIS RS E Y,

E%‘EPHZETJ, fﬁ'\LtFiEiE?T;F N RESTART(CR) ;9_'\0 E n RESTART(CR),TYPEE 37&%‘5()5, *Hﬁiiéiéiﬁiﬁh OFF, jﬂ Tﬁgﬁﬁgﬁﬁ%ﬁﬁ
HEBRAERITEEE, FERWASIENZENREFE, FHEMEKT tormiw o

MR ERBEFE, FEMBEHt ceavcn, MBRHFALUEREEBTT. WRKENAFE, NSHRBMAE
BRI,

£ B RIRINE 24F7To
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counter 0 112 |3]| 4|56 NRESTART(CR) +1 0 | _
t
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hs T \ I/ ks
sIS(DIAG) tsis(DIAG) t
Figure 24 Retry strategy timing diagram

B —MEREI S, AISEIERRRERITEES, HERFESF Ftoraw o JINSIENSENRET, HEINE
DEN 5| BEIRIRK A (BEEZIR B BIDENBY_E A AN T BB BT BT Tt vener), AR BRITERZRE (1L,
DSEL 5| Bl AR F EZREHIRVIEIE, FHHRDSELEFIZERIRZ TDEN SIHILIHRAIR (DEN_EFAEM
TEER) o

The timings are shown in Figure 25.
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Figure 25 Retry strategy timing diagram with forced reset
7.4 H R
7.4.1 Reverse polarity protection

FERESGE (BIRARERR) B, IERERTEZBDMOSHERAZIRESIER, BIEEHMNESD_RE
EREEBNER TS~ EINRER, BEDMOSHRIZBRMZIIFMEZNHRG, BEHFRASI
MRV BISME R EX B ERIRE] (B2IAR 2 RIIHNEXNRATEEUR FIFIE FHNARR) -

7.4.2 o ERIP
LHEREBEN TV soaom®V e Z BB, St iEiTHERMER NS I RIFIES,

BRT 366.2.25 PRATXIRMEAFHNBEHAUZIN, BE—PNEHXNZEGMHmE S EHARP, BT
Vs #0 GND 5B Z IB]BEBE ( VscLawp).

7.4.3 =2 B A B AR T
REAHMLRSAEEN, HEERAREBN TSRS EMBHNSHFYE. NRIRANBMERS, Sa
E R HIEBITN, BATNEEREEENE,

B BT IR AE B B/ o s9, FEELFREHNTF10 uHo

S15R R P PR 7 3 RS SRR BT ERTE X, TSNS —ARE (tban % 0 & PRI IRE D) B
BN, HAEEIEENSENAHBERRR.
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7.4.4 Rk

BINERFRNG [HIFIMCUIRHIZS M 2 Bl iEZ— 1B, UMANMLELE, HHEENRNXFRES

(30 Z9 HFFrR) o

pa

E;%%jﬂ;?ﬁ)@lﬂﬂ%&iﬁ%ﬂ (GEBITEBfHSRERTF) , HESHMEKXEN, E— 1 FELEBEKRERE, FEFOHDA
LI

7.5 BSIFERIPEMR

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):
BTS7050-2EPL: R, =4.7Q)

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 1)2) 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)ovN)_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=5 mA

T,=25°C

See Chapter 6.2.2
Automatic restartsin | NggstART(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
condition
Minimum DEN pulse | tpen(cr) 50 100 150 us 3 PRQ-190
counter reset

(RBLT;......)
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Table 10 (continued) Electrical characteristics protection

Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number

PR i%: 4T

Overcurrent limitation |/ y 7.45 9.48 115 A 4 PRQ-832

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
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See Figure 26 for details as an overview.
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1 [
MUX
|
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Figure 26 Diagnosis block diagram
8.1 iR
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(FauLT) if NResTART(CR) > O
(REELTm......)
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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 his(FauLT)
temperature (absolute)
Thermal shutdown Z hs(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 his(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(uis_en) hs=1IL/ ks
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/ ks
Open load ~Vs? his= hs(En)
Inverse current ~Vinv=Vour>Vs his= hs(En)
Current limitation <Vs hs(FauLT)
Underload ~ Vg3 hsEn) < hs<Inom / KiLis
All conditions n.a. LOW 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

%

HrThEERTELT DEN 5| BIEREE K], @@ DSEL 5IRIMRYE & 12 #1717,

Table 12 Diagnostic truth table

DEN DSEL IS

"low" not relevant z

"high" "low" SENSE output 0

"high" "high" SENSE output 1
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Figure 27 Current sense ratio in open load at ON condition
8.2.2 HUFE BB 7R (11S(FAULT))

MREIEFE, B DEN BN S”, FEZFMEVIEER DSELEE, WIS EBRA HisFaun o
AlREHIMLL B :
' !ZD%EE?TFF, BERBRXBUNTF N RESTART(CR),TYP 5 ﬁiﬁj’tiq:i%}é, ISE I BB RAEIFTE | IS(FAULT),

TEBSIE] tiseaun o BIBIZIG, 1=/ / ks (30 B 28FR ). EEBIRER, SRQNEEISERY, , ISE
HH‘IJ: %\;ﬁyg IIS(FAULT)o

o WIRBEITF, BEBREBET nrestarrcrver, WISEBRIEETRA Liseaun, BEEIAS I ES,
SR ERES AT LUEE INNn IR B NR BB HiF4: t peLavicr) BCIEID INN IR E A “REBF"F DEN 5| 9Bk
;EF ’ #ﬁ}ﬁ(;qﬂ?§2§ﬁ< tDEN(CR) ;E;%EFE, yD %‘- 7.3.1 Eﬁﬁﬁo

o WIRBEXE, AEBITHHEEREEN, ISERIERA lisFauLT) o
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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
ground | -~
t
I
LM r
t
Internal
temperature
protection _I _
LDELAY(CR) t
Internal 4 < >
counter 1|2 4 | 5| 6 NResTART(CR) +1 0 -
t
DEN T
t
IlS hs(eauimy hs(eauLmy NseauLn)
I/ ks
tsis(DIAG) Lsis(DIAG) tsis(DiaG) tsis(DIAG) t
e — < <
Figure 29 SENSE behavior in fault condition
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Figure 30 SENSE behavior - overview
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Figure 31 lsin OFF state
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Figure 35 SENSE settling timing - channel change
SN —
8.5 PHBESFESH
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):
BTS7050-2EPL: R, =4.7Q)
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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=6Vto 20V
current Rsense= 1.2 kQ

See Figure 30
SENSE leakage current | /;gofp) - 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 HA 1) PRQ-221
when enabled at TJ < T,=85°C
85°C DEN = "high"

[.=0A

See Figure 27
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 27
Saturation voltagein | Vgs_ - 0.5 1 Vv 1) PRQ-226
KILIS operation (VS- V=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 | 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 | VsscLamp)_-40 33 36.5 42 v ls=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=1mA
225°C T,225°C

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

(RBLT;......)
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Table 13 (continued) Electrical characteristics diagnosis
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
SENSE open load in I|S(OLOFF) 1.9 25 35 mA See Chapter 8 PRQ'306
OFF current
SENSE delay tIS(FAULT)_D - 500 - us 1) PRQ-308
time at channel See Figure 28
switch ON after
last fault
condition
SENSE open load in | tisioL0FF) b 70 185 300 Us Vps < Vps(oLorr) from PRQ-310
OFF delay time INn falling edge to
hs=hsioLorp,min * 0.9
DEN = “high”
NResTART(CR) = 0
See Figure 32
VDS threshold for KILIS | Vpsgais_en) 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 settling tsIS(ON) - 5 20 Us IL: /L(NOM) from DEN PRQ-315
time with nominal rising edge to lis =1,/
load current (kis,max@ 1) - 0.9
stable See Figure 33
SENSE settlingtime | tgson) sic - - 60 HS 1) PRQ-317
with small load I.= .o from DEN rising
current stable edge to Iis = IL/(kILIS,MAX
@)+ 09
See Figure 34
SENSE disable time | tgs(orr) - 5 20 Us 1) PRQ-319
IL= I nom)
From DEN falling
edge to /is=lis(oFF)
See Figure 33
SENSE settling tsis(Lo) - 5 20 Hs 1) PRQ-321
time after load from .= ILnowm/2 to /.=
change lLvom)
See Figure 33
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 @ 1) from Iynom to fLo
See Figure 34
(RBETR......)
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Table 13 (continued) Electrical characteristics diagnosis
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

SENSE settling time | 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 togghng tolis=
current I/ (kusmin@ 1) - 1.1

Start channel: /.=

ILnom)

End Channel: /.= /o1

See Figure 35
Open load output IL(OL)_4u 2 9.5 17 mA Is= I|s(o|_) =4 pA PRQ-580
currentatliS=4 pA
Currentsenseratioat |k so2 -26% 2230 +26% |- l2=20 MmA PRQ-585
IL=1L02
Currentsenseratioat |k 504 -23.5% {2030 +23.5% |- lLoa=50 MmA PRQ-588
IL=1L04
Current senseratioat |k sos5 -20% 2030 +20% - l.os=100 mA PRQ-590
IL =IL05
Current senseratioat |k sos -10% 2030 +10% - l.os=250 mA PRQ-594
IL=ILO8
Currentsenseratioat |k s11 -9.5% |2030 +9.5% |- l1u=1A PRQ-598
IL=IL11
Currentsenseratioat |k s13 -6% 2030 +6% - liz=2A PRQ-601
IL=IL13
Currentsenseratioat |k s15 -5% 2030 +5% - lus=4A PRQ-604
IL=IL15
1) Not subject to production test - specified by design
2) Tested at T,=150°C
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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 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
CvsGND 47 nF Buffer capacitor for fast transient
(REETA......)
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Table 14 (continued) Suggested component values

Reference Value Purpose

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 4.7kQ 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
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