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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 0.6 A
Maximum operative current lonpacTive) 4 mA
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 16mQ
Maximum ON-state resistance (7,= 175 °C) Ros(ony_175 18 mQ
Nominal load current (Ta=85 °C) I (nomy 7.5A
Nominal load current (Ta=125 °C) I (nom)_125 45A
Typical current sense ratio at /. = lnom) Kius 9500
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Figure 3 shows all terms used in this data sheet, with associated convention for positive values.
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Figure3 Voltage and Current Convention
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

1 GND Ground

Signal ground

2,6 INn Input Channel n

Digital signal to switch ON channel n (“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 selected with DSEL pin

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 DSEL Diagnosis Selection

Digital signal to select one channel to perform ON and OFF state diagnosis
(“high” active)

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

ground
7,11 n.c. Not connected, internally not bonded
8-10,12- |OUTn Outputn
14 Protected high-side power output channel n?

1) BEFIERLS I BT PCB EERTE—iE, BENFTEML S MIYEAERE . PCBELYIRITK

REIS AR IR Ao
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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 = INn, 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
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Table3  Absolute Maximum Ratings! (continued)

T,=-40°C Bl +150°C; T,=+150°C &l +175 °C REF LA =M - RIZIHIEE; FrAEBEMEX FiEt, 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 OUTn 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) EREBHNER ESD, FEEEIEEY “CDM”, FFE AEC Q100-011 AR,

AR

1. ETUEL )L 77 AT FER XI5 FE AR MR E s AT B EXTRABE (B T LIFATFE
S E IR SE

2. FERBIRFPIIEESTEILE IC TEEHEF M KIET 1 TR KB IE RN L TIEELIEE
B> RIPIEETES T IELLE B HTIRIEMTIR 1T H
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4.2 %3 R AKEIEE - ThELE

4.2.1 IhEL - 8 mQ

Table4  Absolute Maximum Ratings?
T,=-40°C §l +150°C; T,=+150°C & +175°C RET LMK - HIQITHIERE; FrEBEAX T, 1E
REANG I (BRIESHEIRER)

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

Maximum Energy Dissipation | E,g - - 75 mJ | = 2% om) P_4.2.1.1
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation | Ep, - - 25 mJ 1= nowm P_4.2.1.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Epg 155 - - 23 mJ 1= nowy 125 P_4.2.1.9
Repetitive Pulse Tyo= 125 °C

Vs=13.5V

1M cycles
Load Current I - - lowm |A - P 4213

AX

1) REFEFNIR - RIKITIEE.

4.3 T{EEHE

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) REITEFNR - BIgIHERE,
2) WREBE VR VsextLowymin = 3.1 Vo YNREBIE vs 80 Vsexr,Lowy,min = 4.1 Vo

3) RIPTHEETN TR

AR HEIFERE TIEEEN, DO/ IC #IEBBIERIEE TIE BatFtEEETIFEIRFA 20607

FH THEER
4.4 praszl
R UL F B IRYE JEDEC JESD51 Fr/E L), BN THEEZ ISR, 15118

www.jedec.orgo
Table 6 Thermal Resistance®
Parameter Symbol Values Unit |Noteor Number

Min. |[Typ. |Max. Test Condition
Thermal Characterization | ;op - 17 2.9 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Riyc - 0.8 14 Kw | P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed
pad

Thermal Resistance Rin - 309 |- Kw |2 P_4.4.0.3
Junction-to-
Ambient

1) RETEFMR - BIZITHEE.
2) #R#E Jedec JESD51-2,-5,-7, TEBAXTRBI FR42s2p b =@ GEH + %) A 21IMRHAEE 2x70
um Cu. 2x35um Cu) BY76.2x114.3x 1.5 mm R _E#HITIEN, TERAMNBELT, BENEFESETHNSG

R FLIES S5 E— 1PN E A, EINETE T, = 105°C. Ppissipation =1 W FHTHEITH

Data Sheet
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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~ _.
BTS7008-2EPZ Infin eon
PROFET™ +2 12V

= am— R
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Figure9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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Figure 12 Input Threshold voltages and hysteresis
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5.2 RS

PHRfERE (DEN) SIMM=HIZBTRERM(RIFEE. X DEN SIMEfMI N BB N, ZHEEAN (Bi
Fo2F5 THEZIFR) . HEMAYRBT N, Z2WER (SSIMEMNIERES) -

PHMESE (DSEL) SIMNEFRITIZHIINEE (B %E 9.11FE) ,

DEN SN S BT FRBI NELERER DSEL 5IHLNERAEENRIFEIFEE, BEAEBURTH
NS IBINBZARZSH DENSIRIBIBHKE (B0 F 8.3 E TREZIFE) o 12Wr5IHIRAELEE
StN5IREE. 20 E 11 THEEZSAT,

5.3 B IEZES|

Vs=6V E| 18V, T,=-40°C &l +150 °C; T,=+150°C Bl +175 °C KL I &= - RiGIHIEEMENE: Vs=

13,5V, T,=25°C

=i (D) SIfIZ INn. DEN. DSEL

Table 7 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Digital Input Vit 0.8 1.3 2 % See Figure11land|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Voucoawey |- 7 - v b P_5.4.0.2
Clamping Voltage Iom=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampy | 6:5 7.5 8.5 \% Io=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voigvs) - 025 |- v b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Iy 2 10 25 HA Voi=2V P_5.4.0.5
(“high”) See Figure 11 and
Figure 12
Digital Input Current (“low”) | I, 2 10 25 HA V=08V P_5.4.0.6
See Figure 11 and
Figure 12
1) REFEFMA - HiIgIHEE,
Data Sheet 14 Rev. 1.10
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6.1 BRI
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. 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_PROFE T.emf

Figure 13 Operation Mode State Diagram
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Table 8 Device function in relation to operation modes and Vsvoltage
Operative Mode | Function Vsin undervoltage Vsnot in undervoltage
Sleep Channels OFF OFF
Diagnosis OFF OFF
Active Channels OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channels 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

HFEHFRASIHE (INn. DEN. DSEL) HEME“RBTEY, B[M4LTFAREER. = BTS7008-2EPZ

RFRIRARTCRY, PREREEESIXHA, HEERRN (BB ) o LT RIRRINE,

BRTRITRFIPIE, (NHSBRIPBUER, S[HAEHFNAKERN (Gt =0, BSIE 8.3.1
THREZIFHE) -

6.1.4 FHER

 DEN 5|HIE N SR BN IHEMUAREF N, SHELTFHIER. BELTFXARS, &
WITRMTRES T AEFFRIZH, BIBHF IR, IS S|IHIRTEELE I FEER fspaun A FFFERETR
ls(oLorr) KE. EFVUENT, 2[/FEUEFEBRRIE N,

6.1.5 AR

JETHETNE BTS7008-2EPZ MIIEE TEER, —BE—1MEIASIBEINEI ‘BB, SEHMHENER
W 2R3HIEFEERRA lowecrve IBE (£ GND SIHIANMIE, EA VS I EREIENTHER) . I
e RN ERIFEREBUER, WA LUHITIZHT,

Data Sheet 16 Rev. 1.10
2020-12-14



o _.
BTS7008-2EPZ Infineon
PROFET™ +2 12V

FEIR

6.2 Vs RIE
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Vs, TUIRIERE ARG X 58 @&

—BHBEE Vi 3T IERE Vo, BRSBTS NBERE AR, ABEERIERNE
toeuaviy, HRERREERESHSERN (RHEAEC-Q100-012) , AI{RIFRM, W E 14 FiR.
NRBHLRFHREEREN, BE—NMRANBI A EBET, WH

Vs> VsionBY, MERZAEESE, THRZFRF teavovo

3

AN

F v
v /S(HYS)

Vs

Vsiop)

Vsuy)

Y

Channel
activation signal L

A 4

' 3

11~
N\

toeLav(uy)

.
>

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 AR M A EEEE A E. 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 2B PR M A TR RH, FRIEFIMIEA):
R.=3.3Q

6.4.1 BTS7008-2EPZ

Table 10 Electrical Characteristics: Power Supply BTS7008-2EPZ

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

Power Supply Current Iys(sLeep) 85 |~ 0.03 0.6 HA b P_6.5.1.1
Consumption in Sleep Vs=18V
Mode with Loads at T, < Vour=0V
85°C IN =DEN = “low”

T,=85°C

see Figure 3
Power Supply Current Iys(sLeep) 150 |~ 5 20 HA Vs=18V P_6.5.1.2
Consumption in Sleep Vour=0V
Mode with Loads at T, = IN=DEN = “low”
150°C T,=150°C

see Figure 3
Operating Currentin Active |lgypactivey |- 3 4 mA | Vs=18V P_6.5.1.3
Mode (all Channels ON) IN = DEN = “high”

see Figure 3
Operating Current in Stand- | Igyp(sTay) - 12 1.8 mA | Vs=18V P_6.5.1.5
by Mode IN =“low”

DEN = “high”

see Figure 3

1) REFEFNIR - RIKITIEE.
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ThEL

7 ThELE

ST RKAFHEBERERAN B EEINZE MOSFET 19,

7.1 W SEBMHE
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Figure 16 Switching a resistive load
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Figure 17 Output clamping concept
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Figure 18 Output Voltage Limitation activation during diagnosis

7.3 BEFF R

7.3.1 HRBRTH

H Vour> Vs BY, BB I MAIERBHRAE (BUE19) . XMFEHETER
MRBELR T REANRS, BRREARE, mESHERGHE, ABM4BREEEAS. XARESE
KEZEMPBEBERIAMEA, NRBELTF ON KRZE, WAIUFH Rosiy BRIHEPHIIEERS
Roson PRYIEEIZITHE S,

EFERBREET, RE hw< i, BETRERFEE ON 3 OFF RS, MRBFEEMIMR BT, NAELHE
BEAZEM, XEREFXE F/IF (DR, TR) FBEREN (kus) HATEREBIPREIA.
£ InverseON, RE Iy <y, MBJLAEE R ERF A HRETEE (S0 E 20)
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Figure 20 InverseON - Channel behavior in case of applied Inverse Current
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Figure21 High-Side switch used in Bridge configuration
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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
Mid S HB AN A HEZET L. FRIESIMEER):

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
Timings
Switch-ON Delay ton(ELAY) 10 35 60 us Vs=13.5V P_7.4.1.1

Vour=10% Vs
See Figure 16
Switch-OFF Delay torrpeLay | 10 25 50 us  |Vs=13.5V P_7.4.12
Vour =90% Vs
See Figure 16
Switch-ON Time ton 30 60 110 us Vs=13.5V P_7.4.1.3
Vour =90% Vs
See Figure 16
Switch-OFF Time tore 15 50 100 us Vs=13.5V P_7.4.1.4
Vour=10% Vs
See Figure 16

Switch-ON/OFF Matching Atsw -20 20 60 us Vs=13.5V P 7.4.1.5
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 channel selected
with DSEL pin
I.=1loy=20 mA
See Figure 18

1) REFEFNIR - RIKITIEE.

7.5 S - ThERRBHEK
Vs=6VE| 18V, T,=-40°C & +150°C; T,=+150°C Bl +175°C R I 4& =M - g iHiEEHAE: V=
13.5V, T,=25°C

MR 2 HRB PR M A EIEETREH, FRIESIMIEA):
R.=3.3Q

7.5.1 ThE R HL - 8 mQ

Table 13 Electrical Characteristics: Power Stages - 8 mQ

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

Output characteristics

ON-State Resistance at Roson s |- 9 - mQ | P_7.5.1.1

T,=25°C T,=25°C

ON-State Resistance at Roson) 150 |~ - 16 mQ | T,=150°C P_7.5.1.2

T_J =150°C

ON-State Resistance at Rosiony 175 |- - 18 mQ |V P_7.5.1.18

T_J =175 °C TJ: 175°C
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Table 13  Electrical Characteristics: Power Stages - 8 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

ON-State Resistance Rosion)_cran |~ - 20 mQ | T,=150°C P_7.5.1.3
in Cranking K Vs=3.1V

L=2A
ON-State Resistance in Rosiw.2s |- 10 - mQ | P_7.5.1.4
Inverse Currentat 7,=25°C T,=25°C

Vs=13.5V

IL=-4A

DEN = “low”

see Figure 19
ON-State Resistance in Rosun) 150 |~ - 20 mQ | T,=150°C P_7.5.1.5
Inverse Current at T,= Vs=135V
150 °C IL=-4A

DEN = “low”

see Figure

19
ON-State Resistance in Rosin 175 |~ - 20 mQ | P_7.5.1.20
Inverse Current at 7,= T,=175°C
175°C Vs=13.5V

IL=-4A

DEN = “low”

see Figure

19
ON-State Resistance in Rospev.2s |- 10 - mQ | P_7.5.1.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V

IL=-4A

RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 33 mQ | T,=150°C P_7.5.1.7
in Reverse Polarity at Vs=-135V
T,=150°C IL=-4A

RSENSE: 1.2 kQ
Nominal Load Current per |/ yom) - 7.5 - A b P_7.5.1.8
Channel (all Channels Ta=85°C
Active) T,<150°C
Nominal Load Current per |l wow 125 |- 4.5 - A b P_7.5.1.23
Channel (all Channels Ta=125°C
Active) 150°C<T,<175°C
Output Leakage Currentat |/, orp gs - 0.01 0.5 HA b P_7.5.1.9
T,=85°C Vour=0V

IN = “low”

Ta<85°C
Output Leakage Currentat |/, o 150 - 2.5 8 HA Vour=0V P_7.5.1.10
T,=150°C IN = “low”

Ta=150°C
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Table 13  Electrical Characteristics: Power Stages - 8 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/, o 175 - 15 50 HA b P_7.5.1.22
T,=175°C Vour=0V
IN = “low”
Ta=175°C
Inverse Current Capability |/ jny - 7.5 - A b P_7.5.1.11
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_7.5.1.12
Half Bridge Configuration) Vs=13.5V
see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 550 700 mV | /L=-190 mA P_7.5.1.13
T,=150°C
Switching Energy
Switch-ON Energy Eon - 040 |- mJ |V P_7.5.1.14
Vs=18V
see Figure 16
Switch-OFF Energy Eos - 051 |- mJ |V P_7.5.1.15
Vs=18V

see Figure 16

1) REZSEFNH, BIZIHEE.
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8.3 R E BRI RPN 12 BALE

AR RIPIEINESG CRFLR) LML :

v ZRMBBEXE, NETHRERRE

v NRSEIMEENIZEECE, WIS SIMSIREER lspun (BRE 9228
TRREZIFR)

NRFIERIPHEIERERE | 14 FFRRRERFM4, NEEAUBXARB. i, ZBEME—TRER
ERIHHSE (BNEE—) , UeRAREMRESHENREL,

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature Ty= T pps) O (T5- Tyrer) 2 Toyn Ty<Taps)@nd (T, - Typer) < Typwy)
(including hysteresis)

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

8.3.1 =k

3 IN BEINESBEFTN, HNEEFE. MRLEKRE, HNEEFEXA. REFHBRFIHERY
“BR"FNH, BEAATER (BERR14)

XA ZH, AIPBBER nrerrvcy Ko 8 trerey BHEG, SIRBNSIHEBEMU N FEFE, BERKBER
FIFF neerevnny R SRARBRXEA (‘BR"EHA) o TE neerveg DMEREREHE, BEBITFHN OFF,
FERMASIE IN BEUNRBEFTHEFEET toae BIBTE, UEFREEDE (“HTHBEMER”
BtE]) FHIFARERIHEERE N ERINE,

U HSBEMER"EA, MRWABUASET”, WEEREEXARE, K toewvcy E1I,
—BRASIMBREMUANMRET”, HEHMERFIBITR. MREANSIHREREF"BERKT
toeuavicr, WIAEBEIX TSRS E M EIFIME, MMRIFE T —RBERERHEIT nrerevicr) E1xo
BRI E 29 CRIEE) . B 27 (HFE-HASIHGBLNSET) « B 28 (FFE - PwWM IEH
REE) -
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Figure30 Retry Strategy Timing Diagram with Forced Reset

8.4 HhfRiF

8.4.1 R LRI
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8.6 RIFEBSSHE

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

13,5V, T,=25°C

Mt SR 2 AR EERE TR, (PRIEZIMRER):

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
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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

ML R AB PRI A RER . (FRIF5IMRER):
RL: 3.30

8.7.1 FRIPHEGHE - s mQ

Table 17 Electrical Characteristics: Protection - 8 mQ

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

Overload Detection liovo40 |77 88 99 A b P_8.7.1.1

Currentat 7,=-40°C T,=-40°C

dl/dt=0.4 A/us
see Figure 24 and

Figure 25
Overload Detection howo s |77 88 99 A 2 P_8.7.1.7
Currentat 7,=25°C T,=25°C

d//dt=0.4 A/us
see Figure 24 and

Figure 25
Overload Detection liovio 150 |65 75 85 A 2 P_8.7.1.8
Currentat 7, =150 °C T,=150°C

d//dt=0.4 A/us
see Figure 24 and
Figure 25
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Table 17 Electrical Characteristics: Protection - 8 mQ (continued)

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

Overload Detection lLovio) 175 |60 70 78 A 2 P_8.7.1.2

Currentat7,=175°C T,=175°C

d//dt=0.4 A/us
see Figure 24 and

Figure 25
Overload Detection lowy - 54 - A 2 P_8.7.1.5
Current at High Vps d//dt=0.4 A/us

see Figure 24
Overload Detection Current |/ oy js) - 54 - A 2 P_8.7.1.6
Jump Start Condition Vs> Vss)

d//dt=0.4 A/us
see Figure 26

1) XTnEEMisto
2) REIEFNI - HIZITEE,
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HFIZ¥TERY, BTS7008-2EPZ 7ESIM IS AMBREMFFIBINESHAES, XLEESBEEWMB S SENSE
HE N lso SNIRZEIZET (DEN SIFIEAMIA“REF") , ISSIHNEZT AEHE

WNREFABRMREFIZHT, MAATIE IS 5| IFEIREE ;M 7 B ZFEIEH M EBPE Reenseo  Reense IEAE T 820 Q
(3% 400 Q , HEM EEFFERRBMHERIZFRIPE) , URGIEREIFEBERPIINER L, BEED
Rsense = 1.2 kQo

BT IS 510 vs HEEZEIS R FEAERERE, MREMSHBREREIRER, AR IS 51HHE
BRI HEAD BRI R A o

20 B 32 F AR T #RIFR

Vs
[Channel 1
Channel 0

L 4 L 4 |-

Overtem » -

perature » I
. ——l.' —:; OuUT1

Internal Counters » IS Pin Control
i ouTo
Nn > Logic

DEN @lh."klus | ]

DSEL I

A 4

»  MUX /

l"\S[GLOFF)

~ s
—@ lﬁs(mum T VosioLorr)

3

)

RSE NSE

Diagnosis_PROFET_2CH.emf

Figure32 Diagnosis Block Diagram
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9.1 Bk

= 18 BT BTS7008-2EPZIRERTLT, 1S 511 EHNEERE.
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) ERSMG_EHIERE,
2) HHERBFNTF I oy
3) BHERBTAT Lo
9.1.1  SENSE{ESHEER

N5 DEN EUR“EEF”, NIfER DSEL 5|i/E A2 AL @ER SENSE, 3+ 19

LHEER.

Table 19 Diagnostic Truth Table

DEN DSEL IS

“low” not relevant Z

“high” “low” SENSE output 0

“high” “high” SENSE output 1
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iZHh
9.2 ON RS TiZHR

YHRE TR, SIS MSRBSARBRELLHIMBER (b kus=1/1s) :
=R, FH B Vos < Vbsolor

v IZBEAISET R ERERY

v REWE (WNE8IEMAR) HZANKERER (B F9.228 THESIFE)

QEFHIERE Z RIRHIERFRR, 1S 5151 LRI hsrauno

9.2.1 B (Kiws)

KMERAFEERR T REM A EER. s B Mt EREEEMN, BEETIAMETR (ssn. MNRHH
RENHFTE (LA , WIEERAMER sey (EHE, LEERN) . %40 B 34 ko
RARRIBEN ks &, MLLLENEREER S ZHTH.

ERINAE IS 5IRIF] MCU B9 ADC BI5GBl BIEFASMRERISKES, LURIMESSURTIIR: (BIERIE
WARHR/NBTIE 1 us) o

kus REBIEEREEERTRE. HHBEMFIETZMEM, EANENERXIEN, AIUERE
PSR BRIERY

v EBRFIRRFLONIRNERE], IR RRMRE X BREHEIER (o) o

v NE IS SIRIXT R AV EERHITE ks (kius @ fucan)

v TEM hio o B ey w BIERTSEEIN, kus FTF ks @ huew PRIEE XA Bkis

BOEST ks FEETMEFR B 33 AN E, H Akus 3E7ES

kiis@I ki s@I
leggrs max = 100 MAX( iwis@lycan v Kiis@lucany v 1)

kiLis@IycaL) ’ kiLis@Iycar)

ki s@I kis@I
Akypys = 100 - MlN( s@licany L is@lycan v 1)

kILIS@IL(CAL) ’ kILIS@IL(CAL)

Do Kot

Figure 33 Akuscalculation formulas

FRAERNLTE Tacay = 25°C BT SR Akius BFEM lucan Bl lucan n BUREZBH BBIRES
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o /
hs(en) /

-

1

A

Ioy > L

Diagnosis_OLON_adv .emf

Figure 34 Current Sense Ratio in Open Load at ON condition

9.2.2 1 PE EE 7 (IIS(FAULT))
—BRERPEH, MEMRESTFERTABERNITIEENE (B0 F 8.3 F F%i%1E) , LU DEN B
ISR B MEEE#RIEDEY, SIS IREER Isrum. PIREHILLAT 3 #1E)

v IRBERTFABREBZIRREVNT nrervcn + Mremrvicre) * Mrerevvry, MIEBEERG, 1REHF
£RBYIB) AT tiseavir) o BIERIR lsaun, zmhis =1/ ks (W1 B 35 FI7R) o EEIXEIAN (EBTEF teerey
BITH) , RKEEREIZHEESIREERR s,

v ANERIEE S ON, BEIRERE T nrerrvicn + Nrerrvicre * Nrerevnny” > WERBEERSA lsgavn, EZIIER
HEREAL (GBI toraven BTIBIZIEASEEIT DEN 51RIBK 4, 40 56 8.3.1 F Fik)

o MRBEXH, BRSITHESEAKEN, WEREEEEIZEISERZIRAETR fseumo

|NT
I A t
Iowy
A t
Internal
0 1 2 | 0 |
counter >
t
DEN T
tis(FAuLT)_D t
liseauLT) /
hs I/ ks \
N \

t
Diagnosis_PROFET_|ISFAULT_load.emf

Figure 35 lisraum at Load Switching
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36 ¥ SENSE 1SS 81T ANINE B 28 FFEARBIcHERIAF, [ B 37 B3R 7T ls=1/ kusse hsan
IIS(FAULT) ZI‘E.IE,\J*I.?RO

N I I I [ I
>
R t
Short circuit
to ground I I >
t
NReTRY(CYC)
"retry" cy cle
NRETRY(CR n n
[ (CR) RETRY(NT) RETRY(NT)
I A
= S
tRetRY treTrY toeLAv(CR) t
A
Internal | 1 I N " . ) P |
n n n n n n
counter RETRY(CR) RETRY(CR) + NRETRY(NT) RETRY(CR) RETRY(CYC) ~ MRETRY(NT) >

DEN T |

lis(rauLT) Jis(rauLT) /1s(ea
IIS T \ \ lL/k L
t
Diagnosis_PROFET_IISFAULT.emf
Figure 36 SENSE behavior in Fault condition
Is A
hssam,MaAX =] = — — — — — — — — -+
hs(sa)
hsFauLT),MAX =] = — — — — — —_ - —— -
| I hs(raurT)
|
hs(sa ), min ¥ I 3
= liseauL 1+ |
I/ ks I
|
|
h 4 [l -
} P
Iyowy I
Diagnosis_PROFET_IISFAULT_IISSAT.emf

Figure37 SENSE behavior - overview

9.3 OFF K& T2k

HBEA T RHAIRE, BTS7008-2EPZ willfaih BIEHMNERREREHITILIR, BT HBELLRES,
fER—LESM R (TRIBEMA YA ERIEAR) , ARNAHEE ERBEE L EIRER,
MBCH MBS EESR MG (NERHRBNESEMERR, 0% 9.2.2 B k) , BEXHN, &

R NEEIZRIES, 1S ERI_ERBIRA lseavno
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9.3.1 FEOAFER (hsoLorr)

7£ OFF IRK&T, 3 DEN 5|BNEE N “EHRF H EFMH DSEL 5IMLEF@EER, Vs BESHERE
VosoLorr) HHTEE AR SNSR 1 BIEIEIE B BXXT BEIMATER, W Vos ~ Vs, HELZE Vos > Vosororme ZHIZHTH
BOEE Vos < Vosoror B, 1S SIBMREERIR fisoorne B 38 B7RT lisororn T hisauin 5 Vos ZIBIFNX FRo
MEBRAES, FEUIIGLE X732 F XFHRESHI A EFFERAHFERES

IIS(FAULT)

hs(oLorF)

A\

Vbs(oLorr) Viss

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
IN
A t
DEN
tis(oLoFF)_D t
A
Vour ~ Vs
Vos(oLorr) w‘-“\
.
' | Load
N connected
t
hs ]
lisioLorr)
lisioy
t
Diagnosis_PROFET_OLOFF_time.emf

Figure 39
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9.4 SENSE B¢

& 40 1 B 42 TR SENSE BT tusion FIEEFD tusorn ERIBIMVETEF (BIERHTHMIER) « BTFE
MEBERRETE (BNE tov ZA1) TABRLIEWRBIES, BELL, tispme = tason * tone

IN
OFF ON OFF

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

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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A
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Iycay

\4

Jucan 1

Ican_ot
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| Lasico)

tois(orr)
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tois(cc)_sic

v

>

Diagnose_PROFET_SENSE_timings_CC.emf

t

Figure 42 SENSE Settling Timing - Channel Change
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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

M S 2 AR A BERE . (FRIFFIMIEA):

R=3.30Q
Table 20 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
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Table 20 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 21 Electrical Characteristics: Diagnosis - PROFET™

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

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

SENSE Open Load in OFF | /i5010ff) 1.9 2.5 35 mA | See Figure 37 and |P_9.6.1.2

Current Figure 38

SENSE Delay Time at tsFaunp |- 500 |- us Y P_9.6.1.3

Channel Switch ON after See Figure 35

Last Fault Condition
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Table 21  Electrical Characteristics: Diagnosis - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Open Load in OFF | tgoi0r. 0 |30 70 120 us | Yos<Vovorm P_9.6.1.4
Delay Time from IN falling
edgeto /s=
IS(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= fyean P_9.6.1.6
Nominal Load Current from DEN rising
Stable edgeto/s=1/

(Kiusmax @ 1) * 0.9
See Figure 40
SENSE Settling Time with |tyson sic |- - 60 us |V P_9.6.1.13
Small Load Current Stable I =1 can o

from DEN rising
edgeto/s=1./
(Kiismax @ 1) * 0.9

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

tohs=1/ (kILIS@ /L)
from /i (cay to
l(cay oL
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Table 21  Electrical Characteristics: Diagnosis - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Settling Time after |t g - 5 20 us Y P_9.6.1.10
Channel Change Start channel:
=1 can
End channel:
I=1 ey L

(see AkILIS(NOM))
See Figure 42

SENSE Settling Time after |tysco sic |- - 60 us Y P_9.6.1.15
Channel Change with DEN = “high”
Small Load Current from DSEL

togglingto hs=1./

(Kiusmn @ 1) * 1.1

Start channel:

I=1cay

End Channel:

L =1cay oL

(see Akyysvomand
ILIS(OL)

1) REFEFNIR - RIKITIEE.

9.6 LHBSIFY - ThERRHEK
Vs=6VE| 18V, T,=-40°C & +150°C; T,=+150°C Bl +175°C R I 4& =M - g iHiEEHAE: V=
13.5V, T,=25°C

MR 2B PR M A TR RH, FRIESIMIEA):
R.=3.30Q

9.6.1 HThEB L - 8 mQ

Table 22 Electrical Characteristics: Diagnosis - 8 mQ

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

Open Load Output Current  |/,o) 4, 13 38 63 mA | hs=lsoy=4MA | P_9.7.31.1

atlhs=4pA See Figure 34

Current Sense Ratio at KiLisoz -65% |9500 |+65% lo2=20 mA P_9.7.31.6

I =l

Current Sense Ratio at KiLisos -65% |9500 |+65% les=100 mA P_9.7.31.9

I =1l

Current Sense Ratio at KiLisos -50% 9500 |+50% les=250 mA P_9.7.31.12

I =l
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Table 22 Electrical Characteristics: Diagnosis - 8 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Current Sense Ratio at Kis -30% |9500 |+30% lhu=1A P_9.7.31.15
I=1ly
Current Sense Ratio at Kiis1a -10% |9500 |+10% lia=2.8A P_9.7.31.18
I =14
Current Sense Ratio at Kiisis -8%  [9500 |+8% lie=5.5A P_9.7.31.20
I =1
Current Sense Ratio at Kiis1s -8% 9500 |+8% b P_9.7.31.22
I =1 lus=10A
SENSE Current Derating  |Akysoy | -30 0 +30 |[% |Y P_9.7.31.27
with Low Current I (can)_oL= TLos
Calibration I can) oL 1= lLos

lcan oL L= oz

Tacan=25°C

See Figure 33
SENSE Current Derating | Ak sony | -4 0 +4 % |V P_9.7.31.28
with Nominal Current lcan=ie
Calibration lcany w=1us

lcay 1= 1114

Tacay=25°C

See Figure 33
1) REFEFMA - HiIgIHEE,
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10 NMAER

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

10.1 [ F3 e & 151

Vaar

)

[Gptional |

I
o

T
B;Jncmm A

i

CVSGNDI

— —_——

Logic Supply
AN

Dz % = CGus

-——

Zioap*

Logic GND
. —
I |1 Power GND
Chassis GND
*See Chapter 1 ,Potential Applications®

Figure 43 BTS7008-2EPZ Application Diagram

AR XE— T IEE I FBBEE T o FTESL TR AT TR IE TG o

Table 23 Loads considered for Reverse Polarity setup (see P_4.1.0.5)

Output Rpsion),max @ T,=150°C Load connected
8 mQ 16 mQ H9_65W
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Table24 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7008-2EPZ output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7008-2EPZ output during Loss of Ground

RpseL 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7008-2EPZ output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7008-2EPZ outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7008-2EPZ output during Open Load in OFF
diagnosis

Cour 10nF Protection of BTS7008-2EPZ 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 Vear 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

by 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

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
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Table25 BTS7008-2EPZ - List of changes

Revision Changes

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

Figure 26, Figure 38 updated

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- V)

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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