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Table1 Product Summary

(infineon

o ZaSH{ER SMARTT R,

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsuv) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (7, 25 °C) VDS(CLAMP)_ZS 35V
Maximum current in Sleep mode (7,< 85 °C) Is(sLeep)_ss 0.5 pA
Maximum operative current lonpacTive) 4 mA
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 36 mQ
Maximum ON-state resistance (7,= 175 °C) Rpson)_175 41 mQ
Nominal load current (Ta=85 °C) I (nomy 45A
Nominal load current (Ta=125 °C) I (nom)_125 3A
Typical current sense ratio at /. = lnom) Kius 3700
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

1 GND Ground

Signal ground

2 IN Input Channel

Digital signal to switch ON the channel (“high” active)

If not used: connect with a 10 kQ resistor either to GND pin or to module
ground

3 DEN Diagnostic Enable

Digital signal to enable device diagnosis (“high” active) and to clear the
protection counter of channel

If not used: connect with a 10 kQ resistor either to GND pin or to module
ground

4 IS SENSE current output

Analog/digital signal for

diagnosis If not used: left open

5-7,8-11 |n.c. Not connected, internally not bonded

12-14 ouT Output
Protected high-side power output channel”

1) BERFTERLSIRILATE PCB EIERE—E, BERFERLSIISEREERTE &, PCBELLIILITA

REIS AR IR Ao
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4 Fran—Rg R
4.1 I RATEE - B
Table3  Absolute Maximum Ratings?

T,=-40°C B +150 °C; T,=+150°C &l +175 °C REI & =N - RIZITHSE; FREBEAEXFiEt, 1E
FEFURNS | (BRIESHIRER)

Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 v - P_4.1.0.1
Load Dump Voltage Vaat(Lp) - - 35 % suppressed P_4.1.0.3
Load Dump
acc. to
ISO16750-2
(2010).
Ri =20
Supply Voltage for Short Circuit | Vgarisc) 0 - 24 v Setupacc.to |P_4.1.0.25
Protection AEC-Q100-012
Reverse Polarity Voltage Veatrey) - - 16 v t<2min P_4.1.0.5
Ta=+25°C
Setup as
described in
Chapter 10
Current through GND Pin leno -50 - 50 mA  |Rewpaccording (P_4.1.0.9
to Chapter 10

Logic & control pins (Digital Input = DI)
DI = IN, DEN, DSEL

Current through DI Pin Iy -1 - 2 mA |2 P_4.1.0.14

Current through DI Pin IoiRew) -1 - 10 mA |2 P_4.1.0.36

Reverse Battery Condition t<2min

IS pin

Voltage at IS Pin Vis -15 |- Vs Vv ls=10 pA P_4.1.0.16

Current through IS Pin ls -25 - lsisamm [MA |- P_4.1.0.18
AX

Temperatures

Junction Temperature T, -40 - 175 °C - P_4.1.0.19

Storage Temperature Tste -55 - 175 °C - P_4.1.0.20

Data Sheet 7 Rev. 1.10

2020-12-14



o _.
BTS7040-1EPZ Infineon
PROFET™ +2 12V

R

Table3  Absolute Maximum Ratings! (continued)
T,=-40°C &l +150°C; T,=+150°C & +175°C RETEFMIA - HIZITHERE; FiBBEMEST T, IE
HERANSIH (BRIESHEWRE)

Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition

ESD Susceptibility

ESD Susceptibility all Pins Vesomam) -2 - 2 kv HBM? P_4.1.0.21

(HBM)

ESD Susceptibility OUT vs GND | Vespew ou |4 - 4 kv |HBM? P_4.1.0.22

and VS connected (HBM) T

ESD Susceptibility all Pins Vespcom) -500 |- 500 Vv CDM? P_4.1.0.23

(CDM)

ESD Susceptibility Corner Pins | Vespcpmy cr [-790 |- 750 v CDM* P_4.1.0.24

(CDM) N

(pins 1,7,8, 14)

1) REFEFNE - RIGIHERE,

2) RADFHIV, AT Latch-Up Mik: 5.5V

3) BREEIREE ESD, AMKIRE! “HBM”, FF& AEC Q100-002 AT,
4) BREBFNEEB ESD, ZEEBARZAY “CDM”, RFE& AEC Q100-011 R,

AR

1. UL TFYRIIT T AFE R XT 5 TFE AR LT AT EIEEXTRABE B T LIFAIFE=
bk T

2. FRBIRFIIEESTEIILE IC TEEHEF MITIBHKIEST 1 TR e HIEIE RN NEE L TIEETIF
SEE RIPIIEETEN TIELEEEHIHEIEMTIRITHY
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4.2 %3 R AKEIEE - ThELE

4.2.1 HEL -40m Q

Table4  Absolute Maximum Ratings?
T;=-40°C | +150 °C; T,=+150°C | +175°C REFE=NiA - HIRIHEE; FiBEREMEN T, E
REANG I (BRIESHEIWRER)

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Maximum Energy Dissipation | E,g - - 30 mJ |l = 2" now) P_4.2.6.5
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 9 mJ |/ =1 nowm) P_4.2.6.6
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Exg 155 - - 7.5 mJ |/ =1 nomy_125 P_4.2.6.4
Repetitive Pulse Ty0=125°C

Vs=13.5V

1M cycles
Load Current I - - lovom |A - P_4.2.6.3

AX

1) REFEFNIR - RIKITIEE.

4.3 T{ESEE

Table 5 Functional Range - Supply Voltage and Temperature?

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Supply Voltage Range for | Vor 6 135 |18 |V - P_4.3.0.1
Normal Operation
Lower Extended Supply Vs(ext.Low) 31 |- 6 Vv 23 P_4.3.0.2
Voltage Range for Operation (parameter
deviations possible)

Data Sheet 9 Rev. 1.10
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Table5 Functional Range - Supply Voltage and Temperature? (continued)

Parameter Symbol Values Unit |Note or Number
Min. [Typ. |Max. Test Condition

Supply Voltage Range Vs (ext.cve) - - 31 |V Cuseno is required P_4.3.0.7

reached after Overload when the

Protection activation Overload

leading to “Undervoltage Protectionis

on Vs” condition triggered (see

Chapter 8.2) and
the observed
number of retries
is different from
what specified in

Chapter8.3.1
Upper Extended Supply Vsiextup) 18 - 28 |V 3 P_4.3.0.3
Voltage Range for Operation (parameter

deviations possible)
Junction Temperature T, -40 - 175 |°C - P_4.3.0.5

1) REZEFMR, HIZIHEE.
2) WMRBE Vs L Vsexr,cowpmin = 3.1 Vo SNREBE Vs rEn: Vs(exr,cowymin = 4.1 Vo
3) RIPTHRE( IR,

FERE: FEITIEBER, IC #IEBEE IR ETT, Bt IEEE B IFEFRF ERIR 1 75
EHo

4.4 praszl

AR MRFHIEEIRYE JEDEC JESDS1 #n/EL Y. B THEEZISE, 151515 www.jedec.org.

Table 6 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |Y¥ j1op - 33 5.3 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Riyc - 2.9 4.7 Kw |2 P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance Ripa - 345 |- Kw |2 P_4.4.0.3
Junction-to-
Ambient

1) REZFEFNE - BigIHEE,
2) #R#E Jedec JESD51-2,-5,-7, TEBEAXMAY FRA2s2p M b5 =@ G H +Hi3t) EEABG 21IMREE (2x70
um Cus 2x35umCu) B976.2x114.3x 1.5 mm R E#H TR, EEANBERT, BENHRERETHNS

PO FLBES S E— M ARTREEM. RIWETE 7,=105°C. Poissipation = 1 W 51 T 1THT,

Data Sheet 10 Rev. 1.10
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4.4.1 PCBIZE

70 um modeled (traces, cooling area)

1,5 mm

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_Zth_1s0p.emf

Figure5 1sOp PCB Cross Section

Y 70 um modeled (traces)

35 um, 90% metalization*

35 um, 90% metalization*

1,5 mm

.

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_Zth_252p.emf

Figure6 2s2p PCB Cross Section

F——

JEDEC 1s0p / footprint
JEDEC 1s0p / 600mm? JEDEC 2s2p

| | |

PCB 1s0p + 600 mm2 cooling PCB 2s2p / 1sOp footprint

T

PCB_sim _setup_TSDSO14.emf

Figure7 PCB setup for thermal simulations

Solder Pads
Vias

PCB_252p_vias_TSDSO14.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup

Data Sheet 11 Rev. 1.10
2020-12-14



o~ _.
BTS7040-1EPZ Infi neon
PROFET™ +2 12V

= am— R

4.4.2 #HpEHT

BTS7008-1EPx

LR
\
|

— A

LUl
/

Zinua (K/W)

— 252D

e 150p - 600 MmM2
e 150p - 300 mMmM2
= 150p - footprint

01 |
0,0001 0,001 0,01 0,1 1 10 100 1000
Time (s)
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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F92F THELZIFH) . YEMUNYKBEFE Y, 2MER (SSIHENASES) -

DEN 3| “E BT 2| “REF R TR BRBERNRIFDIFS, BEEBURT IN 5IHBZEIRNESH
DEN SIFIRIBAHKE (B % 8.3 E THEZIFHE) . ZESIHNAREESHNSIHER. &
B 111 THREZFE.

5.3 BSIFIEZES|

Vs=6V &I 18V, T,=-40°C B +150 °C; T,=+150 °C &l +175 °C RLELFE=NNK - BigiHEEHEE: Vs=

13,5V, T,=25°C

=% (D) 5|H1Z IN. DEN

Table 7 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit | Note or Number
Min. |[Typ. |Max. Test Condition
Digital Input Voirh 0.8 1.3 2 v See Figure1lland |P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vouctawey |- 7 - Vv b P_5.4.0.2
Clamping Voltage Io=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampyy |65 7.5 8.5 \% Io=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Vourys) - 025 |- Vv b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Iy 2 10 25 HA V=2V P_5.4.0.5
(“high”) See Figure 11 and
Figure 12
Digital Input Current (“low”) | Iy, 2 10 25 HA Voi=0.8V P_5.4.0.6
See Figure 11 and
Figure 12
1) REFEFR - RIRIHEE.
Data Sheet 14 Rev. 1.10
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RFRERER, ZERATR IR EHKIBIEFIZH,

6.1 BREEC

BTS7040-1EPZ B LA MREIR
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v MR
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RSB EIEFTRERIBkEL U0 B 13 FiRo BTS7040-1EPZ YT AU R —Le BRI RESIRIE S A AR (EIE
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L1,

BB BTS7040-1EPZ IS MEIEIER :
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o IZETIROR
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RS ERTHEARAIEERT, BEREBEEV:MREENINGE (BERS, 2B HWXER,

. Power-up
Unsupplied
Vs> Vs(op)
IN =, low*
IN = ,high® &DEN =, low*
Sleep
IN =, low* IN = ,low* &
& DEN = ,low*“ DEN = ,high®
A 4 < IN = ,high*
’ Active 5 Stand-by
. IN = ,low*
DEN:,,hI h &DEN:,,high“
DEN =, low*“
PowerSupply_OpMode_PROFET.emf

Figure 13 Operation Mode State Diagram

Data Sheet 15 Rev. 1.10
2020-12-14



o _.
BTS7040-1EPZ Infineon
PROFET™ +2 12V
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Table 8 Device function in relation to operation modes and Vsvoltage
Operative Mode | Function Vsin undervoltage Vsnot in undervoltage
Sleep Channel OFF OFF
Diagnosis OFF OFF
Active Channel OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channel OFF OFF
Diagnosis OFF available in OFF state
6.1.1  KRLEH

FUERE T, [BHBAKRLE (KBERERMEIVSSIH) , BAEBBRERTFRERE,

6.1.2 il

HEBBE (v) MEISEGLEN, #ALBRES, BREERH LA, HESTR/NIERE Veor)>
FIERER LB ES B 1L

6.1.3 KREEET

UEREHFHASIH (IN. DEN) BHEMNEYYREFE, 2BEHLATFARERER, 2 BTS7040-1EPZ 2 FIRER
B, FrERmtEESXA, HEBRER)D BREE hsswr) o HeaFOTFRIEEE, 2B TR
SR RIPIE NEEERIPECER, S[EAREFNKIRIER (Gt#kgs =0, &0 F 8.3.1 FE T#EE
ZiFE) o

6.1.4 FHER

L DEN 5IIE (U BB F BN HEMAREF N, SHFLTFHFVRERN. BELTFXHARS,
AIHITRUPRES T A EH AR IZE, BIBRZFH TR, IS SIHIRTEEHINEPEER TR hsraon A FTFFEE IR
ls(oLorr) KE. EFVUENT, 2[/FEUEFEBRRIE N,

6.1.5 AR

JETHIEINE BTS7040-1EPZ NIEEE TEE. —B IN S|HIBEIN“EEF", S{/EMSHFENEER. 25
HEFEEIRA lowecrve IBE (£ GND S|HIAMTIIEZE, E VS SIRICHIEREIEAFHBR) o IR
TEMIEFRIFEEE BUER, WaILUHITIZ M,
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6.2 Vs RIE

TE Voor) F Vsuy ZI8Bl, RIENGIRAL. NRFBMITIE EEDRAT) HEHBEERTRESRE
Vs, TUIPRIERZAEHE X 5 Hd@iE.

—BHEBEBE V. 5T IIEEE Voo, BEMSBXITH. ERSERIE toaaw, URIPZRELES
EREHSIENESRYE (FFE8 AEC-Q100-012 tRE) , B 14FiT.

MRBAELTHRERTN, BE—THRANEUATEFE, WE Vs > Vsonid, HNRBESE, THRFH

toeLav(uv)o
r 3
) \
Vsior) —¢ y
S(HYS)
Vsuy) Y
t
Channel
activation signal | »
t
-~
VOUT
/— /_
‘tDELAY(UV)‘
t
PowerSupply_UVRVS.emf
Figure 14 Vsundervoltage behavior
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FEIR

6.3 R SIS

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=
13.5V, T,=25°C
MR R A2 HEB R A EEET A (BRIESIMRER)

R.=3.30

Table9 Electrical Characteristics: Power Supply - General

Parameter Symbol Values Unit | Noteor Number
Min. |Typ. |Max. Test Condition

VS pin
Power Supply Undervoltage | Vg 1.8 23 31 v Vsdecreasing P_6.4.0.1
Shutdown IN = “high”

From Vps<0.5V to

Vos=Vs

See Figure 14
Power Supply Minimum Vsiop) 2.0 3.0 4.1 v Vsincreasing P_6.4.0.3
Operating Voltage IN = “high”

From Vps= Vsto

Vos<0.5V

See Figure 14
Power Supply Undervoltage | Vg - 0.7 - Vv b P_6.4.0.6
Shutdown Hysteresis Vsior)~ Vsuy)

See Figure 14
Power Supply Undervoltage | tpe ayy)  |2-5 5 7.5 ms | dVs/dt<0.5V/ps P_6.4.0.7
Recovery Time Vs=-1V

See Figure 14
Breakdown Voltage Vs (rey) 16 - 30 Vv b P_6.4.0.9
between GND and VS Pins lenp(rev)= 7 MA
in Reverse Battery T,=150°C

1) REFEFNIR - RIKITIEE.
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FEIR

6.4 BRI - T RSE

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=

13,5V, T,=25°C

MR F A2 HRBPAM A EHEED M (FRIEFIMNIRA)
R.=3.3Q

6.4.1 BTS7040-1EPZ

Table 10 Electrical Characteristics: Power Supply BTS7040-1EPZ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Power Supply Current lys(sLeep) 85 | - 001 |05 uA |V P_6.5.13.1
Consumption in Sleep Vs=18V
Mode with Loads at T, < Vour=0V
85°C IN=DEN =“low”

7,=85°C
Power Supply Current Iys(sLeep) 150 |~ 1.75 7 HA Vs=18V P_6.5.13.2
Consumption in Sleep Vour=0V
Mode with Loads at T, = IN =DEN = “low”
150°C T,=150°C
Operating Currentin Active |lgypactive |- 3 4 mA | Vs=18V P_6.5.13.3
Mode IN = DEN = “high”
Operating Current in Stand- | Igyp(stay) - 12 1.8 mA | Vs=18V P_6.5.13.5
by Mode IN = “low”

DEN = “high”

1) REFEFNIE - RIKITIEE.
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ThERL%

7 ThELE

SO F XK B EEMEBAEIR 5 TUEY N-Channel MOSFET,

7.1 W SEBMHE

SEEPE Rosony FEBURTLERE Tho 15 2R TEAD T, SEER Roson BIZE 1K, \ i ERYE27IT NV
F1E 7,=150 °C BHNSHI R K Roson 1Bo

Rps(on) Variation over T,
2,20
I I I I I
2o fe‘f‘erence value: 7\
x 2" = Ros(on),max @ AL/ ~
//
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Figure 17 Output Clamp concept
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Figure 18 Output Voltage Limitation activation during diagnosis
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7.4 ThER L B S

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=
13.5V, T,=25°C
MR R A2 HEB R A EEET A (BRIESIMRER)

R.=3.30

Table11 Electrical Characteristics: Power Stages - General

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Voltages
Drain to Source Clamping | Visciavp)_40 |33 36.5 42 \Y IL=5mA P_7.4.0.1
Voltage at T, =-40°C T,=-40°C

See Figure 17
Drain to Source Clamping | Vpsciavp) 25 |35 38 44 \Y b P_7.4.0.2
Voltageat T,=225°C IL=5mA

T,=25°C

See Figure 17

1) MHEE 7,=150°C,

7.4.1 BSYFIEINEL: - PROFET™

Table12 Electrical Characteristics: Power Stages - PROFET™

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Timings

Switch-ON Delay tonELAY) 10 35 60 s Vs=13.5V P_74.1.1

Vour =10% Vs
See Figure 16
Switch-OFF Delay torF(DELAY) 10 25 50 us Vs=13.5V P_7.4.1.2
VOUT =90% Vs
See Figure 16
Switch-ON Time ton 30 60 110 |ps |Vs=13.5V P_7.4.1.3
Vour =90% Vs
See Figure 16
Switch-OFF Time tore 15 50 100 s Vs=13.5V P_7.4.1.4
Vour=10% Vs
See Figure 16

Switch-ON/OFF Matching | Atsw -20 20 60 ys Vs=13.5V P_7.4.15
ton ™ torr
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Table 12 Electrical Characteristics: Power Stages - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |[Vs=13.5V P_7.4.16
Vour=30% to 70%
of Vs
See Figure 16
Switch-OFF Slew Rate -(dV/dt)orr |0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.1.7
Vour=70% to 30%
of Vs
See Figure 16
Slew Rate Matching A(dV/dt)sw |-0.15 |0 0.15 V/us |Vs=13.5V P_7.4.18
(dV/dt)on- (dV/dt)ore
Voltages
Output Voltage Drop Vosisio) 2 7 18 mv | P_7.4.1.9
Limitation at Small Load DEN = “high”
Currents I.=1loy=20mA
See Figure 18

1) REZSEFNIE - BiIRIHERE.

7.5 S - ThERRBHER

Vs=6VE| 18V, T,=-40°C & +150°C; T,=+150°C Bl +175°C KL L& =M - BigiHiEEHAE: V=

13,5V, T,=25°C

M Z A SRR AREEWE (PRIESIMRRA)
RL:3.3Q

7.5.1 ThEMHSK -40m Q

Table 13 Electrical Characteristics: Power Stages - 40 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Output characteristics
ON-State Resistance at Roson 25 |- 19 - mQ | P_7.5.6.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 36 mQ | T,=150°C P_7.5.6.2
TJ:].SOOC /L:2A
ON-State Resistance at Rosiony 175 |- - 41 mQ |V P_7.5.6.17
T_J =175 °C TJ: 175°C

/L: 2A
Data Sheet 27 Rev. 1.10
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Table 13  Electrical Characteristics: Power Stages - 40 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

ON-State Resistance Rosion)_cran |~ - 45 mQ | T,=150°C P_7.5.6.3
in Cranking K Vs=3.1V

I[.=0.75A
ON-State Resistance in Rosiw.2s |- 21 - mQ | P_7.5.6.4
Inverse Currentat 7,=25°C T,=25°C

Vs=13.5V

IL=-2A

DEN = “low”

see Figure 19
ON-State Resistance in Rosun) 150 |~ - 45 mQ | T,=150°C P_7.5.6.5
Inverse Current at T,= Vs=135V
150 °C IL=-2A

DEN = “low”

see Figure

19
ON-State Resistance in Rosin 175 |~ - 45 mQ | P_7.5.6.19
Inverse Current at 7,= T,=175°C
175°C Vs=13.5V

IL=-2A

DEN = “low”

see Figure

19
ON-State Resistance in Rospev.2s |- 21 - mQ | P_7.5.6.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V

IL=-2A

RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 74 mQ | T,=150°C P_7.5.6.7
in Reverse Polarity at Vs=-135V
T,=150°C IL=-2A

RSENSE: 1.2 kQ
Nominal Load Current per |/ yom) - 4.5 - A b P_7.5.6.8
Channel (all Channels Ta=85°C
Active) T,<150°C
Nominal Load Current per |l wow 125 |- 3 - A b P_7.5.6.22
Channel (all Channels Ta=125°C
Active) 150°C<T,<175°C
Output Leakage Currentat |/, orp gs - 0.01 0.5 HA b P_7.5.6.9
T,=85°C Vour=0V

Vin=“low”

Ta<85°C
Output Leakage Currentat |/, o 150 - 1.2 4 HA Vour=0V P_7.5.6.10
T,=150°C Vin="“low”

Ta=150°C
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2020-12-14



o _.
BTS7040-1EPZ Infineon
PROFET™ +2 12V

ThERLR
Table 13  Electrical Characteristics: Power Stages - 40 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/, o 175 - 7 25 HA b P_7.5.6.21
T,=175°C Vour=0V
Vin=“low”
Ta=175°C
Inverse Current Capability |/ jny - 4.5 - A b P_7.5.6.11
Vs<Vour
IN = “high”
-40°C<T,=150°C
see Figure 19
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/dt] |- - 10 Vius |V P_7.5.6.12
Half Bridge Configuration) Vs=13.5V
see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV | /L=-190 mA P_7.5.6.13
T,=150°C
Switching Energy
Switch-ON Energy Eon - 044 |- mJ |V P_7.5.6.14
Vs=18V
see Figure 16
Switch-OFF Energy Eos - 055 |- mJ |V P_7.5.6.15
Vs=18V

see Figure 16

1) REZSEFNIE - BiRIHERE.
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8.3 & EHIRE RPN 12 A5

AL RIPNEINEG (DRIGIR) BEF=LERFIEL

v REMANBEXA, NERIHEREREIT

v MIRZEMAGBEIZETECE, 1S5 LIRE AKPERR spun (B E9.228 THRESF
18)o

MRFIERIPGIERHRER 14 FFARNER"&MH, WBERIUBRAR, Wi, ZBEE—TAEE
ERITHEE, URAREMRESEEIREL.

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature TJ = TJ(ABS) or (TJ - TJ(REF)) = TJ(DYN) TJ < TJ(ABS) and (TJ - TJ(REF)) < TJ(DYN)
(including hysteresis)

Overload I =1 oy I.<50 mA
T, within T nes) and Tyovy) ranges
(including hysteresis)

8.3.1 =k

3 IN BEINSBEFN, HNEEFE. MRLEKRE, HNEEEXA. IEFHBRFTHERY
“BR"FH, BEAATER (BRR14)

FERAZH, APEEER neron Ko B3 tere BHEAS, MEHASIWELNSEF, BEKER
FTFF neeron Ry SAREREE (CEREH) o 7E nemwoo NESBREHE, EEHEN OFF
BERHNZIE IN B ERT BT torncn BBTE, URISEEHE (USRS (ER"
BHE]) FHIEPIER RS N BRIAEL

TR E R EN, MBRABMNBET, UBEREEARE, H trwc Z1,

— BRI MERB N ERT, HERERTAT Y. MBHAS MRS EET HaKT
toeunc WREBE RSB MBIZAME, TRV F— REERERETT neermc Eito
SRERME 20 (RRE) . B 27 (HFE-BAZMBANSET) | E28 (FIFE - PWM 5H)
BHEE) .
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Figure 30 Retry Strategy Timing Diagram with Forced Reset

8.4 Hth R

8.4.1 R LRI
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8.4.2 I ERF
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8.5 BribEREER

8.5.1  EBEMAHEZMNAT

RENHMEAREAAMR, EEREATEZNAZ I MBGNSHEMN, RRZRERE, =
B E I HIEEM R, RIPHEEFENIE, PROFET™ +2 12V AJLIAMESIA 10 pH FIEERBR
lwowo TERZFEHRET BEAN/S0_EIREERRAY, EINERIMEFINGIZE —IRE (W0 £ 10 | FRAITRMNIRE
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RIPEBSEME

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=

13,5V, T,=25°C

MR 2 HA R R EEER MY (FRIERIMRER) -

R.=3.30
Table 15 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit | Note or Number
Thermal Shutdown Tynes) 175 190 205 |°c |™@ P_8.6.0.10
Temperature (Absolute) See Figure 22
Thermal Shutdown Tavses) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 22
Thermal Shutdown T o) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 23
Power Supply VsicLamp)_40 |33 36.5 42 \% lvs=5mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 17
Power Supply Vsicuamp2s |35 38 44 Vv 2 P_8.6.0.7
Clamping Voltage at T, lvs=5 mA
225°C T,=225°C

See Figure 17
Power Supply Voltage Vsis) 20.5 22.5 245 \Y 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit
1) 1XThaeli.
2) 1XFE T, =150°C B,
3) REIEFMR - BigitHEE.
8.6.1  {RIFEBSY4FE - PROFET™
Table 16 Electrical Characteristics: Protection - PROFET™
Parameter Symbol Values Unit | Note or Number
Automatic Retries in Case of | Mgerrycr) | = 5 - b P_8.6.1.1
Fault after a Counter Reset See Figure 27 and

Figure 28
Automatic Retries in Case of | Ngerryn) - 1 - b P_8.6.1.3
Fault after the First tretry See Figure 27 and
Activation Figure 28
Maximum “Retry” Cycles  |Ngerpyicre) |- 2 - b P_8.6.1.4
allowed before Channel See Figure 27 and
Latch OFF Figure 28
Data Sheet 39 Rev. 1.10
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Table 16 Electrical Characteristics: Protection - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Auto Retry Time after Fault |tgergy 40 70 100 ms b P_8.6.1.5
Condition See Figure 27 and

Figure 28
Counter Reset Delay Time  |tpgavcr) | 40 70 100 [ms |V P_8.6.1.6
after Fault Condition See Figure 27 and

Figure 28
Minimum DEN Pulse toenicr) 50 100 [150 |ps |? P_8.6.1.7
Duration for Counter Reset See Figure 30

1) XZhREMto
2) RETEFNE - BIRITHERE,

8.7 RIFEBSEM - THERBHEK
Vs=6VE| 18V, T,=-40°C & +150°C; T,=+150°C Bl +175°C KL L& =M - g iHiEEHAE: V=
13.5V, T,=25°C

MR SRR AREED W (PRIESIMRRA) -
RL:3.3Q

8.7.1  RIFIERWHLEK -40mQ

Table 17 Electrical Characteristics: Protection - 40 mQ

Parameter Symbol Values Unit | Note or Number
Overload Detection Current |/ oyo) 40 |42 47 52 A b P_8.7.6.1
atT,=-40°C T,=-40°C

d//dt=0.2 A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ gy 25 |40 46 52 A 2 P_8.7.6.7
atT,=25°C T,=25°C

d//dt=0.2 A/us
see Figure 24 and

Figure 25
Overload Detection Current |/, oy 150 |34 39 45 A 2 P_8.7.6.8
atT,=150°C T,=150°C

dl/dt=0.2 A/us
see Figure 24 and
Figure 25
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Table 17 Electrical Characteristics: Protection - 40 mQ (continued)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Overload Detection Current |/, gy 175 |31 38 43 A 2 P_8.7.6.2

at TJ =175°C T,=175 °C

d//dt=0.2 A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ gy y - 26 - A 2 P_8.7.6.5
at High Vos d//dt=0.2 A/us

see Figure 24
Overload Detection Current |/ oy js) - 26 - A 2 P_8.7.6.6
Jump Start Condition Vs> Vss)

d//dt=0.2 A/us
see Figure 26

1) XTnEEMisto
2) REIEFNI - HIZITEE,
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HFIZ2ETERY, BTS7040-1EPZ 7E5IM] IS RRMHAFMRINESHAES, XEESEEWMTN SENSE

HE N lso SNRZRIZHT (DEN SIBIEGINRBT") , 1S 5IHRTASHES.

NREFABREEIZET, WA 1S 5| MFIERIEM 2 [EEZIOMEBPE Rsensco Rsense BT 820 Q
(3 400 Q , HEBiM EEERREMPRIEFRIFE) , LIREGIRIRRERERPHNINERIGKL, HEER

Rsense = 1.2 kQo

BT IS 51 vs HEBZ B R FERNERERE, MREMSHBRRNERER, WA IS 51#HE

R R ELAME BRI BB AR

S0 B 32 EAR T #EE,

vs L
Output channel

| {TH

Y =
e > k—}

—

IS Pin Control ——|-,
Internal Counter > Logic
— b ] out

DEN > @lh/ Kius

;© l’IS(FAULT) ==+VDS(OLOFF)

lIIS(OLOFF)
»  MUX

IS

Rsense

Diagnosis_PROFET_1CH.emf

Figure32 Diagnosis Block Diagram
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9.1 Bk

= 18 12117 BTS7040-1EPZ RIEIRILT, IS 5| EHNSE RS,
Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |VYour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

lisaulm if counter >0
Short circuit to GND ~GND Z

lsEauim if counter>0
Overtemperature Z hs(eauL)
Short circuit to Vs Vs lis(oLor)

(/IS(FAULT) if counter > 0)

Open Load < Vs- Vps(oLorr) Z
>Vs-Vosorormy | hisioLors)

(in both cases lisau) if
counter >0)

Inverse current ~Viw=Vour>Vs | !iscoLorp)

(hsaum if counter > 0)
Normal operation “high” ~ Vs hs=1/ ks
Overcurrent <Vs liseauim)
Short circuit to GND ~GND hseaum
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs hs<I./ ks
Open Load ~ Voy) hs=hseny
Under load (e.g. Output Voltage ~ V) hseny < s < Tuwom / Kiis
Limitation condition)
Inverse current ~Viw=Vour>Vs | hs=lisen)
All conditions n.a. “low” n.a. Z

1) ERGMY IR,
2) WHERBTNT | one
3) WHERBTAAT hovo

9.2 ON K& T2l

LHE T HRMEE, SIS BB S A BERALLGIFER (B kus=1/1hs)

o EIBBEEFRE, HE Vos<Vosowormn

o ZHIZEEAR

v RBERME (NF83EMR) HZAINBIERER (B0 F9.22E THRELIFRE)
REFHERE ZFIRIHERER, 1S 51 LB hseauino
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9.2.1 AN (kus)

KN ERIEERUR T REMATER. /s b8/ imHBREMEIEM, BEERIRMEBR Issm. IR
REHHAR (LEF0A) , MIEERAKMER Isey (TRE, 1ZWEHE) . ZFM4UW & 34 Fir.
L ARIBAM ks 2%, MLILN S REE = FET A

F2INFE 1S 51RIA0 MCU B9 ADC 3ING I Z [B{E IR RIS RES, LUBIMESSUEMIR7 (BINERIE
HasHIER/NET{E] 1 ps) o

kus REVIEEREZRTREE. HBEBEEMHETZHNEM, EMENEMXIEAN, FJUERE
A& HIPRERE :

v ERFPIRNFELNIRERE, ERSHimRRRE X BREIHIER () o

v ME IS 5B RYERRHITE kus (kus @ fueay)

v TEM i B ey n BIEBFSEER, ks FTF ks @ lucays FRIETE X BKus

RAESS ks BEEER B 33 AT0HE, H Akus IEE

kis@I kiis@I
Akypps pax = 100+ MAX( 11s@lican L 1s@lican v 1)

kiLis@Iycar) " RiLis@Iycary

kis@I Kiis@I
Alegurs = 100+ MIN( is@lcans ) Kus®lican.n 1>

kiLis@Iycar) " kis@lycar

Do Kot

Figure 33 Akuscalculation formulas

FRAERNLTE Tacay = 25°C BT SR Akius BFEM lucan Bl lucan n BUREZBH BBIRES

o /
hs(en) /

1

A

Ioy > L

Diagnosis_OLON_adv .emf

Figure 34 Current Sense Ratio in Open Load at ON condition

Data Sheet 44 Rev. 1.10
2020-12-14



o _.
BTS7040-1EPZ Infineon
PROFET™ +2 12V

0

9.2.2 HEEEBR (hseaur)

—BRERIPES, NEMRSHERTRBERITBENE (B £ 83 E FL¥E) , HDENE

IABEE, 5| ISIREETR Isrune. FTAEHIILLT 3 #iE.

v IRBEERTABRKEBEBRERNT nrerrvicn + Mrerrvicre) * Mrerevnry, WEBEER/G, #RMHEFE
£EBYIB)AT tiseaviro BIEBIR hisavin, zmls =1/ kus (W1 B 35 FFR) o« EEIXARRA (EBI2S trerer
EITH) , SREEBEISHBIESIREETR s,

v WNEEE N ON, BEIRERET Nrerrvicr + Mrerrvicre) * Neerevnny” > WEREEERIA lseavn, EEIAIER
ITEERE L (GBI toruavcn BYIBIZIHASNIED DEN SIRBKAH, 40 5E 8.3.1 & AiR)

v WIREEXRA, BREITHSEAREN, WSXNEBEIZHIERIIRHER Iseuno

INT
LA t
I ow)
A t
Internal
0 1 2 | 0 |
counter >
DEN T
tis(FauLT)_D t
lis(eauLT) lis(FAULT
Is I/ k \
t
Diagnosis_PROFET_IISFAULT_load.emf

Figure 35 Iisaut at Load Switching

36 ¥ SENSE 1SS BT ARINE B 28 RARHEHEEF, B B 37 R 7T hs=// kuse lssan
IIS(FAULT) ZI‘EﬂE"J%, No
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1

IN I I I I
L >
L t
Short circuit
to ground I I >
t
NRETRY(CYC)
"retry" cycle
J ‘ NRETRY(CR) NRETRY(NT) NRETRY(NT)
| A
" treTRY treTRY R toELaY(CR) t
A
Internal
I 1 I NRETRY(CR) NReTRY(CR) + NRETRYINT) Ngerryicr) + (NRemrvicvg * Nremyiv) 0 |
counter »
t
DEN T |
isiFauL ) hs(rauL 1 t

N

Diagnosis_PROFET_IISFAUL T.emf

Figure 36 SENSE behavior in Fault condition

hs 4

IIS(SAT), MAX =

IIS(FAULT),MAX b

lis(sa T),min
= lis(rauL

I IS(SAT)

F

IIS(FAULT)

IL/ kILIS

-

I ovn

Diagnosis_PROFET_IISFAULT_IISSAT.emf

P

I

Figure 37 SENSE behavior - overview

9.3

OFF K& T2

HiEE T RHAMRT, BTS7040-1EPZ a4 th BEHM AR EBIEHTTLLR. BT HBIEIRES,

fER—LESM R (FHIEFEM AR LRI EAR) , aIHilth

(B R RE I XY B R R

MBCH NS EESR MG (REHRBNESEMERR, 0% 9.22 5 k) , BEXHN, &
R NEEIZRIEY, 1S ERI_ERBIRA lsrauno
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9.3.1 FERAEHEBR (hsororn)

7f OFF X&', = DEN 5IHIEMA“SRF"RY, Vos BESEIERE Vosowor HITLLR. WRAE
EZIE R BEXTEAEER, M Vos~ Vs, IR Vos > Vosoworo HIZWTIEIER Vos < Vosiolorn BT, 1S 5l
BB LRI hsiororro B 38 2IR T lisiororn M hiseauin 5 Vos ZIBIFIK FRo MEARBAES, EILIRLATLL
X 53 50 F KRS R T2 A R A SRR

hs(rauLT)

hsioLorr)

A/

Vbs(oLorr) Vos

Figure 38 /;sin OFF State

WEXHAAS TRFARBRCN, FEERNSIB TG ZEFE tsowr_o BIE], 1S 51 EABERIRIE
HWEVRES, XEREYEEEHITRERLLIREENEIL, B 39 B RBIRETE, T RN F,

A J

A J

tiscoLoFF)_D t

A
Vour ~ Vs

o
VDS(OLOFF) ‘_““\
| Load

— |
Y connected

anpase
Sl

IIS(OLOFF)

/ 1S(OL)

t
Diagnosis_PROFET_OLOFF_time.emf

Figure39 Open Load in OFF Timings - load disconnected
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YLt
9.4 SENSE B¢

40 B7RT SENSE EEIT tuson PR tusorn BRIBIAVESE)INFE (BIEHHTHNER) - HTFERAE
BERISEZET (BITE ton Z81) TEBIUIEHAGES, ELt, Lisonc) = tsison) * tone

IN
OFF ON OFF

|
A [
I -
Lais(Lo) tas(orr Lsision) sis(orr)
A t. =
P SIS(DIAG) R
—— N /7 \
/ 3 s

Diagnose_PROFET_SENSE_timings.emf

L 7

Figure40 SENSE Settling / Disabling Timing

IN

off | on | ore

“y

DEN

I T /
Lsis(on)_sLc tsision) tsis(Lo)_sLc

Diagnose_PROFET_SENSE_timings_SLC.emf

Y

\

IIS

t

Figure41l SENSE Timing with Small Load Current
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9.5 L ETB SN

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=

13,5V, T,=25°C

MiX A2 AR A BERE MY (BRIE5IMRRA) -

R=3.30Q
Table 19 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current /g 4.4 - 15 mA |V P_9.6.0.13
Vs=8Vto 18V
Rsense=1.2 kQ
See Figure 37
SENSE Saturation Current /g 4.1 - 15 mA |V P_9.6.0.14
Vs=6Vto 18V
Rsense= 1.2 kQ
See Figure 37
SENSE Leakage Current hs(orm) - 0.01 0.5 HA DEN = “low” P_9.6.0.2
when Disabled I =1 nowy
Vis=0V
-40°C<T,=150°C
SENSE Leakage Current | /sorr) 175 |- 0.08 |3 A Y P_9.6.0.18
when Disabled DEN = “low”
Iz 1 (yom)
Vis=0V
150°C<T,=175°C
SENSE Leakage Current | /igen_gs - 0.2 1 A Y P_9.6.0.3
when Enabled at T,=<85°C T,=85°C
DEN = “high”
IL=0A
See Figure 34
SENSE Leakage Current hs(en)_150 - 0.2 1 HA T,=150°C P_9.6.0.4
when Enabled at T,=150 °C DEN = “high”
L=0A
See Figure 34
SENSE Leakage Current  |/gen) 175 |- 0.2 1 uA |V P_9.6.0.19
when Enabled at 7,=175 °C T,=175°C
DEN = “high”
IL=0A
See Figure 34
Saturation Voltage inkus | Vgs « - 0.5 1 Vv b P_9.6.0.6
Operation Vs=6V
(Vs - Vis) IN = DEN = “high”
[ =1.2" I (nom
Data Sheet 49 Rev. 1.10
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Table 19 Electrical Characteristics: Diagnosis - General (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Saturation Voltage in Open | Vg5 o - 0.5 1 \Y b P_9.6.0.7
Load at OFF Diagnosis Vs=6V
(Vs- Vis) IN = “low”
DEN = “high”
Saturation Voltage in Fault | Vg ¢ - 0.5 1 \% b P_9.6.0.8
Diagnosis Vs=6V
(Vs- Vis) IN =“low”
DEN = “high”
counter >0
-40°C<T,=150°C
Saturation Voltage in Fault | Vg5 ¢ 175 - 0.6 1.2 v b P_9.6.0.20
Diagnosis Vs=6V
(Vs- Vis) IN = “low”
DEN = “high”
counter>0
150°C<T,=175°C
Power Supply to IS Voisicampy - |33 36.5 42 \ lis=1mA P_9.6.0.9
Pin Clamping Voltage I T,=-40°C
atT7,=-40°C See Figure 17
Power Supply to IS VoisicLamp). 25 | 35 38 44 v 2 P_9.6.0.10
Pin Clamping Voltage hs=1mA
atT7,=225°C T,225°C
See Figure 17

1) REIEFNE - HIRIHERE,

2) MIARE T,=150°C,

9.5.1 L HTEB S451% - PROFET™

Table 20 Electrical Characteristics: Diagnosis - PROFET™

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

SENSE Fault Current hsEaum) 4.4 5.5 10 mA | See Figure37and|P_9.6.1.1
Figure 38

SENSE Open Load in OFF | /i5010f) 1.9 2.5 35 mA | SeeFigure37and|P_9.6.1.2

Current Figure 38

SENSE Delay Time at tseaun o |- 500 |- us |V P_9.6.1.3

Channel Switch ON after See Figure 35

Last Fault Condition

Data Sheet 50 Rev. 1.10
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Table 20 Electrical Characteristics: Diagnosis - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Open Load in OFF | tisoiorm p |30 70 120 |ps | Vos<Vororn P_9.6.1.4
Delay Time from IN falling
edgeto ls=
/S(OLOFF),MIN *0.9
DEN = “high”
counter=0

See Figure 39

Open Load Vps Detection Vbs(oLorR) 13 1.8 23 v See Figure 38 P_9.6.1.5
Threshold in OFF State

SENSE Settling Time with | tyson) - 5 20 us | 1=lyean P_9.6.1.6
Nominal Load Current from DEN rising
Stable edgetois=1/

(Kiusmax @ 1) * 0.9
See Figure 40
SENSE Settling Time with  |tyson sic |- - 60 us Y P_9.6.1.13
Small Load Current Stable I =1 can_oL
from DEN rising
edgeto/s=1./

(kILIS MAX@ IL) *0.9

SENSE Disable Time tasorr) - 5 20 us |V P_9.6.1.8
From DEN falling
edge to /g =
hs(orr) See
Figure 40
SENSE Settling Time after |t g - 5 20 us Y P_9.6.1.9
Load Change from I =1 (ca L tO
IL=1 ca) (see
AkILIS(NOM))
See Figure 40
SENSE Settling Time after |ty c sic |- 250  |400 us Y P_9.6.1.14
Load Change with Small DEN = “high”
Load Current from Load Change

to hs=1./ (kius@ L)
from /i (cay to

IL(CAL)_OL
1) REZEFNR - BIRITHEE,
Data Sheet 51 Rev. 1.10
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9.6 IZETERSE - ThERmHE

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R I &= - BigiHsEHABE: Vs=
13.5V, T,=25°C

MR F A2 HRBPAM A EHEED M (FRIEFIMNIRA)
R.=3.3Q

9.6.1 L EIhE R LR - 40m Q

Table 21 Electrical Characteristics: Diagnosis - 40 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Open Load Output Current |/, o)) 44 4 12 20 mA | hs=lisior)= 4 HA P_9.7.32.1
aths=4 pA See Figure 34
Current Sense Ratio at KiLisoz -60% 3700 |+60% le2=20 mA P_9.7.32.6
I =l
Current Sense Ratio at KLisoa -60% 3700 |+60% Ioa=50 MmA P_9.7.32.8
IL= o4
Current Sense Ratio at KiLisos -50% |3700 |+50% Ies=100 mA P_9.7.32.9
I.= s
Current Sense Ratio at KiLisos -40% |3700 |+40% les=250 mA P_9.7.32.12
I =l
Current Sense Ratio at Kisia -24% |3700 |+24% lhu=1A P_9.7.32.15
I =hy
Current Sense Ratio at Kisis -8% 3700 |+8% lus=2A P_9.7.32.17
I =3
Current Sense Ratio at Kiisis -8%  |3700 |+8% lus=4A P_9.7.32.19
I =lys
SENSE Current Derating  |Ak, sy |-30 0 +30 |[% |Y P_9.7.32.27
with Low Current I (can) oL= TLoa
Calibration I cay or_n=los

Iican) oL L= o2

Tacan=25°C

See Figure 33
SENSE Current Derating | Ak sony | -4 0 +4 % |V P_9.7.32.28
with Nominal Current lcany™ s
Calibration lcan n=Ius

lcany L=

Tacay=25°C

See Figure 33

1) REFEFNIE - RIKITIEE.
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ARE LG R RIEIATTES FHIRE T TR IXT 5 1FRFATIFE . 5 1F BT EAT7H 2 ZEE R,

10.1 [ F3 e & 151

VBAT

Epﬁoﬁrﬂ_ - lopti )trorm

l"" T,

Logic Supply
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|

|

|

|

|

B4 GND ys I
< |

B IN |
|

1

|

|

|

|

|

=

{ Ro, ]

ouT Bl

d DEN

Couto

PROFET™ +2

L Microcontroller
[ “Vs2

'||—||—<'

.

—_—— e ——y

Z
1 £L0AD" ]

LogicGND
I |1 Power GND \Optional_ _ |

Chassis GND

77
*See Chapter 1 ,,Potential Applications®

AT TV C e

Figure 42 BTS7040-1EPZ Application Diagram

AR XE— B BB BB T o FTEL /T PTG o

Table 22 Loads considered for Reverse Polarity setup (see P_4.1.0.5)

Output Rpsion),max @ T,=150°C Load connected
40 mQ 36 mQ P27W + R5W
Data Sheet 53 Rev. 1.10
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ShEBrTERfF

Table23 Suggested Component values

Reference Value Purpose

Rin 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7040-1EPZ output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7040-1EPZ output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)
Ensures polarization of BTS7040-1EPZ outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7040-1EPZ output during Open Load in OFF
diagnosis

Cour 10 nF Protection of BTS7040-1EPZ output during ESD events and BCI

T BC 807 Switch the battery voltage for Open Load in OFF diagnosis

Cus 100 nF Filtering of voltage spikes on the battery line

Cysenp 47nF Buffer capacitor for fast transient
See Table 5 (P_4.3.0.7) for the boundary
conditions A placeholder on PCB layout is
recommended

D,, 33V TVS Diode | Transient Voltage Suppressor diode
Protection during Overvoltage and in case of Loss of Battery while
driving an inductive load

Cus2 - Filtering / buffer capacitor located at Vgar connector

Rsense 12kQ SENSE resistor

Ris proT 4.7kQ Protection during Overvoltage, Reverse Polarity, Loss of Ground
Value to be tuned according to microcontroller specifications

by 7V Z-Diode Protection of microcontroller during Overvoltage

Rape 4.7kQ Protection of microcontroller ADC input during Overvoltage, Reverse
Polarity, Loss of Ground
Value to be tuned according to microcontroller specifications

Coense 220 pF Sense signal filtering
Atime constant (Rapc * Csense) longer than 1 ps is recommended

Reno 47Q Protection in case of Overvoltage and Loss of Battery while driving
inductive loads

10.3 EZNARER

v MFEBXSIHIFMEARIEE, BEBREEKL

¢ MTHEZEER, &AILUAIE) http://www.infineon.cn/
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Table24 BTS7040-1EPZ - List of changes

Revision Changes

1.10,2020-12-14 | Typo fixed (PROFET™+2 > PROFET™ +2)

Table 2 updated (adjusted content in column “Function” for DEN)

Figure 1, Figure 21, Figure 26, Figure 38

updated Figure 17, Figure 31 updated (typo

fixed) Chapter 8.2 updated

Chapter 8.4.1 updated (typo fixed)

P_9.6.0.6 updated (Parameter: SENSE Operative Range for kius Operation (Vs- Vis) >
Saturation Voltage in ks Operation (Vs- Vis))

P_9.6.0.7 updated (Parameter: SENSE Operative Range for Open Load at OFF Diagnosis (Vs
- Vis) > Saturation Voltage in Open Load at OFF Diagnosis (Vs- Vis))

P_9.6.0.8 updated (Parameter: SENSE Operative Range for Fault Diagnosis (Vs- Vis) >
Saturation Voltage in Fault Diagnosis (Vs- Vi)

P_9.6.0.20 updated (Parameter: SENSE Operative Range for Fault Diagnosis (Vs- Vis) >
Saturation Voltage in Fault Diagnosis (Vs - Vis))

1.00,2019-10-15 | Data Sheet available
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