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Table 1 Product Summary

(infineon

Parameter Symbol Values
Minimum Operating voltage Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsuv) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (7,= 25 °C) Vbs(cLamp)_25 35V
Maximum current in OFF mode (T,< 85 °C) Ivs(orr)_ss 0.4 pA
Maximum operative current Ianpion_D) 3mA
Typical ON-state resistance (T,=25 °C) Ros(on)_25 6.6 mQ
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 12mQ
Maximum ON-state resistance (T,= 175 °C) Rosiony_17s 13.5mQ
Nominal load current (Ta= 85 °C) I (nomy 125A
Nominal load current (Ta=125 °C) I (nom)_125 8A
Minimum overload detection current I ovL0) -0 81A
Typical current sense ratio at /. = lnom) kiuis 17700
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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 to GND pin or to module ground with resistor Ry = 4.7 kQ
3 DEN Diagnostic Enable
Digital signal to enable device diagnosis (“high” active) and to clear the
protection latch of channel
If not used: connect to GND pin or to module ground with resistor Rpen=4.7
kQ
4 IS SENSE current output
Analog/digital signal for
diagnosis If not used: left open
5-7,11 n.c. Not connected, internally not bonded
8-10,12- |OUT Output
14 Protected high-side power output channel”

1) BERFTERL SIS ATE PCB EIERE—E, BERFERLSIISEREERTE &, PCBELLIILITA

RES AR B A it
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Table 3 Absolute Maximum Ratings®

T,=-40°C Bl +150°C; T,=+150°C &l +175°C KL LA =M1 - RiIHEE; FrEBEAX FiEtt, E
FERANSIH (BRIESHIHEA)

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 Veat(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 Veat(rew) - - 16 v t<2min P_4.1.0.5
Ta=+25 °C
Setup as
described in
Chapter 10
Current through GND Pin lenn -50 - 50 mA  |Renoaccording |P_4.1.0.9
to Chapter 10
Logic & control pins (Digital Input = DI)
DI=IN, DEN
Current through DI Pin Iy -1 - 2 mA |? P_4.1.0.14
Current through DI Pin IoiRew) -1 - 10 mA | 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 Tse -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 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) EREBHNER ESD, FEEEIEEY “CDM”, FFE AEC Q100-011 AR,

AR

1. UL )L 7T B RER KT ES FE AR A LR (BT |E] BB LENTRABE S F A=
bk T

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 - 6 mQ

Table4  Absolute Maximum Ratings®
T,=-40°C §l +150°C; T,=+150°C & +175°C REIE =M - HIQITHIERE; FrEBEAX T, 1E
mERANS I (FRIESZHULEA)

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

Maximum Energy Dissipation | E,g - - 95 mJ |/ = 2% om) P_4.2.12.1
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation | Epg - - 24 mJ 1= nowm P_4.2.12.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Exg 155 - - 24 mJ 1= nowy 125 P_4.2.12.4
Repetitive Pulse Ty0=125°C

Vs=13.5V

1M cycles
Load Current II] - - I owo), |A - P_4.2.12.3

MAX

1) REZSEFNIE - BiIRIHERE.

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 Ve exrLow) 3.1 |- 6 v 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 |Noteor Number
Min. [Typ. |Max. Test Condition

Supply Voltage Range Vs(ext.ove) - - 31 |V Cvseno 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

Chapter 8.3.1
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) REIEFN - HIgIHERE,
2) WREBE VR Ve ommn=3-1Vo IIRBE VB Ve ommn =41 Vo
3) RIPTHEEN TR

ARE TEYFEETIEEER, DA IC BRIRBBHEPIEE TR, BIFEErEtritZF L0609

R THEER

4.4 praszl

R R F A EMRYE JEDEC JESDS1 Fr/EE Y BN THEEZIEE, 155/4]
www.jedec.org.

Table 6 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |Y¥ j1op - 3 5 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Riyc - 2.1 3.5 Kw |2 P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance Ripa - 329 |- Kw |2 P_4.4.0.3
Junction-to-
Ambient

1) RESEFNR - BIZITEE.

2) #R4E Jedec JESD51-2,-5,-7, TEBEAITMBIFR4252p iR LE; =& (BH + %) #AG 2 MRAE 2x70
um Cus 2x35umCu) BY976.2x114.3x 1.5 mm iR E#H TR, EEANBERT, BENHRERETHNS
R FLIES S5 E— 1PN E A, EINETE T, =105°C, Poissipation = 1 W (4 #4THY,

Data Sheet 10 Rev. 1.10
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70 um modeled (traces, cooling area)

1,5 mm

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_7th_150p.emf

Figure5 1sOp PCB Cross Section

70 um modeled (traces)

35 um, 90% metalization*

1,5 mm

35 um, 90% metalization*

.

70 um, 5% metalization*

*: means percentual Cu metalization on each layer
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Figure6 2s2p PCB Cross Section

I

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

| | |

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

Figure7 PCB setup for thermal simulations
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Figure8 Thermalvias on PCB for 2s2p PCB setup
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5.3 ESKMHZES|H

Vs=6V E| 18V, T,=-40°C &l +150 °C; T,=+150 °C Bl +175 °C KL I E =N - RIIHEEHRAEE: 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 Voierh) 0.8 13 2 % See Figure1land|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vocampy |- 7 - Vv 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 \Y Im=2mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voiys) - 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) REFEFNIR - HIZITEE.
Data Sheet 14 Rev. 1.10
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BTS7006-1EPZ H Vs $2fit, ATABNEBEUKLINREHRIME, v« BERBERNEERE, MREMHY
BERTFRERE (Vs<Vsor) , MEAIETHEREBRBEUEMIZET, EEAAE, SHBBEE (%)
BERRIERE (Vs> Vo) BY, RELEBRESEIL

6.1 BEER

Y Vs> Vsop B, BTS7006-1EPZ BB L FIREME:

v OFFER

+  ONE

v ONER TFIZHfT
v OFF R\ TFiZR
v HPE

BRIERNZ BV IRIRIE LU T EEHE :

» IN S| ERYIZIEEF
» DEN 5|f)_ERYIZ4EEE T
v NEPBITERS

Vs > Vsiop) 18751 FRYEERYN R 8 FIRAVITH AR —E S5 A]

RESRIER A RIZITREAMRZE,

BTS7006-1EPZ FY1T A LA R L B T RES IR IESS I TERE MR Z,
E =S8R BTS7006-1EPZ IS MREIRR :

v mHEERE
v IBHTIROR

o VSEIR ERVEFERER (ERIRERNTED s ME, HMAAEIERN TED oo UE) o

Table 8 Operation Mode truth table
IN DEN Internal | /g Operative Mode Comment
latch
L L L leakage OFF DMOS channel is OFF
L H leakage OFF DMOS channel is OFF
L H L leakage OFF_DIAG Diagnostic in OFF-mode
open load Diagnostic in OFF-mode
L H H fault Diagnostic in OFF-mode
H L L leakage ON DMOS channel is ON, no diagnostic
H L H leakage fault DMOS channel is switched OFF due to
failure
H H L hs ON_DIAG DMOS channel is ON and diagnostic
H H H fault fault DMOS channel is switched OFF due to
failure
Data Sheet 15 Rev. 1.10
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6.1.1 OFF 5}

2 BTS7006-1EPZ &bF OFF fRI(HY, MEEL T OFF RS, HBAHBHERN (BREM hsorm) o HEBEHF
F OFF EREY, REDTE. SEFEIPNE, HELKBIZETIEERE.

6.1.2 ON 1&EZ{

ON (IN = 5; DEN = 1) t#&z={2 BTS7006-1EPZ HIEE={TIRN. 2/ HEERER lenoon_py + hisiorr) IETE
(£ GND S| E, FEA Vs SN EREIRHEHEBER) o SRMIDBRIFEE. TIZUITHRERUE,

6.1.3 OFF_Diag 151

SE DEN SIHEMA“ESREF BRANSIBHEMUAREFT, SFHFMATF OFF_Diag R, HitiEE
KAl IRIBHEFM, 1S SIH EATREEFEBIRERMR Iseun AT OFF B (Isoorn) o TE
XMIERT, SFpYERIRAEEM,

6.1.4 ON_Diag #&#1{

ZB T ON_Diag =, EERBAMNEMQNIIEE. /s HINTE IS 5L, B[HERERA
lonoion o) FERE . TRIBHLESME, 1S 5B ERTBEF RS fsravn 5K s BB

6.1.5 BRI

HEERPEGN, SHIENKERER, FRRFRIPINEMXE, EHERIT, & DEN 55
NBERFES, 1S5 ERTFTE hseavn 550
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BEMSIERNESH (FE8 AEC-Q100-012 F7E) , N E 13 Fio

NRBHLT OFF IRIU, BRHIANAT", WE Vs> Voon BY, BERFTF, MEFFT toctavuvo

A
Vs \
Vsior) —¢
Vsivs)
Vs —F
t
Channel
activation signal | »
t
A
VOUT
/— /_
‘tDELAY(UV)‘
t
PowerSupply_UVRVS.emf
Figure 13 Vsundervoltage behavior
Data Sheet 17 Rev. 1.10
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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)

RL: 210

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 13
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 13
Power Supply Undervoltage | Vg - 0.7 - Vv b P_6.4.0.6
Shutdown Hysteresis Vsior)~ Vsuy)

See Figure 13
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 13
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) RESEFWR, HIRHEE,

Data Sheet 18 Rev. 1.10
2020-12-14



BTS7006-1EPZ
PROFET™ +2 12V

(infineon

B

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 2 HA R R EEER MY (FRIERIMRER) -

RL: 210
6.4.1 BTS7006-1EPZ
Table 10 Electrical Characteristics: Power Supply BTS7006-1EPZ
Parameter Symbol Values Unit | Note or Number
Supply Current lsorres |- 001 |04 uA Y P_6.5.22.1
Consumption in OFF Vs=18V
Mode with Loads Vour=0V
IN=DEN =“low”
T,<85°C
Supply Current Isorm 150 |~ 1 10 HA Vs=18V P_6.5.22.2
Consumption in OFF Vour=0V
Mode with Loads IN =DEN = “low”
TJ: 150 °C
Operating Currentin lenpon_D) - 2 3 mA | Vs=18V P_6.5.22.3
ON_Diag Mode (Channel IN =DEN = “high”
ON)
Operating Currentin lanpiore by |~ 12 1.8 mA | Vs=18V P_6.5.22.5
OFF_Diag Mode IN = “low”;
DEN = “high”
1) RESEMR, HiIGIHEE,
Data Sheet 19 Rev. 1.10

2020-12-14



o~ _.
BTS7006-1EPZ Infineon
PROFET™ +2 12V

ThEL

7 ThELE

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

7.1 W SEBMHE

SEEPE Rosony FEBURTLERE Tho 14 R ETRTEN 7, SEEMN Roson BIE X, \ i _ERYE <273
NF1E 7, =150 °C B MFHERK Robs(on) =1

Rps(on) Variation over T,
2,20
I I I I I
2o fe‘f‘erence value: 7\
x 2" = Ros(on),max @ AL/ ~
//
1,80 /,
1,60
l5 1,40 //
° —
& /
£ 12 —
2 _—
2 —
® —
= —
S 100
s —
£ 0%
0,60
0,40
0,20 m— Typical
0,00
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Figure 14 Rpson Vvariation factor

RERMEITHERIER F 8.4.1 5,
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Figure16 Output Clamp concept
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Figure17 Output Voltage Limitation activation during diagnosis
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Vs=6VE| 18V, T,=-40°C & +150°C; T,=+150°C Bl +175°C KL T4 =M - g iHiEEHAE: V=
13.5V, T,=25°C
MR A2 HB R AEEES Y (BRIESIMRER)

RL: 2.10

Table 11 Electrical Characteristics: Power Stages - General

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

Voltages
Drain to Source Clamping | Vpsciaup) 40 |33 365 |42 \ I.=5mA P_7.4.0.1
Voltage at T,=-40°C T,=-40°C

See Figure 16
Drain to Source Clamping | Vpsiciamp) 25 |35 38 44 v b P_7.4.0.2
Voltage at 7,225 °C IL=5mA

T,=25°C

See Figure 16

1) MERREE T,=150°Co

7.4.1 ThER K BSEFY

Table 12 Electrical Characteristics: Power Stages

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

Timings

Switch-ON Delay tonELAY) 10 70 130 s Vs=13.5V P_7.45.1

Vour =10% Vs
See Figure 15
Switch-OFF Delay torFpELAY) 10 50 160 |us |Vs=13.5V P_7.452
Vour =90% Vs
See Figure 15
Switch-ON Time ton 50 130|210 |us  |Vs=13.5V P_7.4.53
Vour =90% Vs
See Figure 15
Switch-OFF Time tore 30 100|220 |us |Vs=13.5V P_7.4.5.4
Vour =10% Vs
See Figure 15

Switch-ON/OFF Matching | Atsw -60 25 90 ys Vs=13.5V P_7.4.5.5
ton ™ torr
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Table 12 Electrical Characteristics: Power Stages (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.16 0.27 0.39 V/us |Vs=13.5V P_7.4.5.6
Vour=30% to 70%
Of Vs
See Figure 15
Switch-OFF Slew Rate -(dV/dt)orr 0.16 0.27 0.39 V/us | Vs=13.5V P_7.45.7
Vou'r: 70% to 30%
Of Vs
See Figure 15
Slew Rate Matching A(dV/dt)sw -0.15 0 +0.15 |V/us |Vs=13.5V P_7.4538
(dV/dt)on- (dV/dt)osr
Voltages
Output Voltage Drop VossLo 2 10 20 mv | P_7.45.9
Limitation at Small Load lour=lourioy =20
Currents mA

1) BEREIEFNR, BHIKITIEE.

7.5

BT - THRBHER

Vs=6VEI 18V, T,=-40°C &l +150°C; T,=+150°C B +175°C R &E =M1 - BigiHsEHABE: Vs=

13,5V, T,=25°C

Mk F A2 HAEME A BEZT MY (BRE5IMREA) -

RL: 210

751  DHEEHHE -6 ma

Table 13 Electrical Characteristics: Power Stages - 6 mQ

Parameter Symbol Values Unit |Noteor Number
Output characteristics

ON-State Resistance at Rosony 25 |- 6.6 - mQ | P_7.5.12.1
T,=25°C 7,=25°C

ON-State Resistance at Rpsiony 150 |~ - 12 mQ |T,=150°C P_7.5.12.2
T,=150 °C

ON-State Resistance at Rosony 175 | - - 135 |[mQ |V P_7.5.12.17
T,=175°C T,=175°C

ON-State Resistance Rosion)_cran |~ - 15 mQ | T,=150°C P_7.5.12.3
in Cranking Vs=3.1V
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Table 13  Electrical Characteristics: Power Stages - 6 mQ (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosiw.2s |- 6.7 - mQ | P_7.5.12.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V
IL=-4A
DEN =“low”
see Figure 18
ON-State Resistance in Rosun_ 150 |~ - 15 mQ | 7,=150°C P_7.5.12.5
Inverse Current at 7,=150°C Vs=135V
IL=-4A
DEN = “low”
see Figure
18
ON-State Resistance in Rosi 175 |- - 15 mQ | P_7.5.12.19
Inverse Current at 7,=175°C T,=175°C
Vs=135V
IL=-4A
DEN = “low”
see Figure
18
ON-State Resistance in Rosmen.2s |- 143 |- mQ |V P_7.5.12.6
Reverse Polarity at T,=25°C T,=25°C
Vs=-13.5V
IL=-4A
see Figure 29
ON-State Resistance in Rosrev) 150 |~ - 24 mQ |T,=150°C P_7.5.12.7
Reverse Polarity at Vs=-13.5V
T,=150°C IL=-4A
Nominal Load Current ILivom) - 125 |- A b P_7.5.12.8
Ta=85°C
T,=150°C
Nominal Load Current livow, 125 |- 8 - A b P_7.5.12.22
Ta=125°C
150°C<T,=175°C
Output Leakage Currentat |/ o gs - 0.01 0.4 pA b P_7.5.12.9
T,=85°C Vour=0V
Vin=“low”
Ta=85°C
Output Leakage Currentat |/ o) 150 - - 10 HA Vour=0V P_7.5.12.10
T,=150°C Vin=“low”
Ta=150°C
Output Leakage Currentat |/, opp 175 - 17 60 pA b P_7.5.12.21
T,=175°C Vour=0V
Vin=“low”
Ta=175°C
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Table 13  Electrical Characteristics: Power Stages - 6 mQ (continued)

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition

Inverse Current Capability |/ jyy - -125 |- A b P_7.5.12.11
Vs<Vour
IN = “high”
-40°C<T,=150°C
see Figure 18

Voltage Slope

Passive Slew Rate (e.g. for |[|dVour/dt| |- - 10 Vips |V P_7.5.12.12

Half Bridge Configuration) Vs=13.5V
see Figure 20

Voltages

Drain Source Diode Voltage ||Vpsipiopg| |- 550 700 mV  |/.=-190 mA P_7.5.12.13
T,=150°C

Switching Energy

Switch-ON Energy Eon - 15 - mJ | P_7.5.12.14
Vs: 18V
see Figure 15

Switch-OFF Energy [ - 165 |- mJ |V P_7.5.12.15
Vs=18V

see Figure 15

1) REZSEFNIE - BiIRIHERE.
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Table 14 Protection “Reactivation” Condition

Fault condition Switch OFF event “Reactivation” condition

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

Overload ) Device is OFF

8.3.1 HEEBIEAR R

FEEFHET, 5 IN BEUABEFN, BEFR. NRLMKERF R, BEABFSEXH. BR
75 AR LU R 2R A
™ IN 3R
FERBASIHEUAREFR”, FENEKT tave (“BIFSEMER"EE) , UEFBERNDTF
o REBHRFRIFNGIN HESR"FE, BEFAWENRRH (Bl&R14) o
FeBifFas EMER A, MERMABUABEE”, WEBERGXARS, ENEE teaw NEM. —
BRNSIHBREMARET”, toww MEEHBL.
BEEDFRREMNE 28 (CREE) ME26 (BIFE) Fim. fER DENSIR:

AILGEE A (EFR) KEBH) SUREBBIEFEE, MEBFH teviro
SN REFE, PERTFEE) 2 DEN SR, FEINZEI DEN 51RIRYBK HHFEERT Bl A KT

toenr), MABRIPRAZEBITF RS E il
BY R0 B 27 Fivmo
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Vs=6VE| 18V, T,=-40°CE|+150°C; T,=+150°C & +175 °C REF LN - R ITHEEHEUE: Vs=
13.5V, T,=25°C

MRF B RAEMAEEER S FRIERIMNTEA)

RL: 210

Table 15 Electrical Characteristics: Protection - General

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

Thermal Shutdown Tags) 175 190 [205 |°C |Y? P_8.6.0.10
Temperature (Absolute) See Figure 21
Thermal Shutdown Tivses) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 21
Thermal Shutdown T o) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 22
Power Supply Vsicawp) 40 |33 365 |42 v lvs=5 mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 16
Power Supply Vscamp) 25 |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, lvs=5 mA
=225°C T,=225°C

See Figure 16
Power Supply Voltage Vsus) 20.5 225 245 |V 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit

1) 1XThEellix.

2) XTE T,=150°C Bt

3) REIEFMR - BigitETE.
8.6.1 RIFEBSFMK

Table 16 Electrical Characteristics: Protection

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

Latch Reset Delay Time after| tpg ay ) 40 70 100 ms | P_8.6.4.1

Fault Condition See Figure 26

Minimum DEN Pulse toen(R) 50 100 150 us |2 P_8.6.4.2

Duration for Latch Reset See Figure 27

1) XTnEEMisto
2) REIEFNH, HIRITHERE.
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Table 17 Electrical Characteristics: Protection - 6 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Overload Detection lLovio) 40 |81 91 110 |A b P_8.7.12.1
Currentat 7,=-40°C T,=-40°C

d//dt=0.4 A/us

see Figure 23 and

Figure 24
Overload Detection Current |/ gy 25 |78 895 [110 |A 2 P_8.7.12.7
atT7,=25°C T,=25°C

d//dt=0.4 A/us

see Figure 23

and Figure 24
Overload Detection Current |/ gy 150 |66 77 95 A 2 P_8.7.12.8
atT7,=150°C T,=150°C

dl/dt=0.4 A/us

see Figure 23 and

Figure 24
Overload Detection Current |/, oy 175 |64 72 82 A 2 P_8.7.12.9
atT7,=175°C T,=175°C

dl/dt=0.4 A/us

see Figure 23 and

Figure 24
Overload Detection Current |/, gy ;) - 57 - A 2 P_8.7.12.5
at High Vs d//dt=0.4 A/us

see Figure 23
Overload Detection Current |/ oy js) - 57 - A 2 P_8.7.12.6
Jump Start Condition Vs> Vs g

d//dt=0.4 A/us

see Figure 25
1) 1XThaeli.
2) REFEFMR - RHIgIHEE.
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DEN |
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Figure30 Diagnosis Block Diagram
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7% 18 fE1H 7 BTS7006-1EPZ 21ERTN T, IS 51 LIS EIRE.

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 latch 20
Short circuit to GND ~GND Z

hsEaum if latch 20
Overtemperature Z hs(eauL)
Short circuit to Vs Vs hisioLoFe)

(hsEaum if latch # 0)
Open Load < Vs- Vps(oLorr) Z

>Vs-Vosioorry) | hisioLors)

(in both cases lisau) if

latch #0)
Inverse current Vour> Vs lisioLors)

(hsEaum if latch # 0)
Normal operation “high” ~ Vs hs=1/ ks
Overload <Vs hsEauLT)
Short circuit to GND ~GND hseaum
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs hs<I./ ks
Open Load ~Vey) hs=hsen)
Under load (e.g. Output Voltage ~ V) hseny <hs < Tuwom / Kiis
Limitation condition)
Inverse current Vour> Vs hs=hseny
All conditions n.a. “low” n.a. Z

1) ERGMY IR,
2) WHERBTNT | one
3) BHERBAAT Lo

9.2 ON RS TiZHR

LA TERMEY, SIS RS AEBRALLFIRIER (bR kus=1/1s) :
o BILEEFAFR, HE Vos < Vosowom

 BERRREE

v REHE (NF83EFMAR) SHZAINKERER (B F9.228 TRELIFHE)
RBEEWEE ZABISERERR, 1S SRR lsravmo
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9.2.1 AN (kus)

KN ERIEERUR T REMATER. /s b8/ mHBREMEIEM, EEERFBMEBR Issmo IR
REHHAR (LEF0A) , MIEERAMER Isev (TRE, 1ZWBEN) o %540 B 32 Fir.
L ARIBAM ks 2%, MLILN SR~ ST 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 SIS RYERRHITE kus (ks @ fucay)

o EM ILica L 2l ILicay_H E@%?ﬁ:}ﬁm s ks %:_F ks @ ILicay s BE1EA':E>‘(N
AkILIS

WAERBY kus FEEFER B 31 RTVIHE, H Akus FERE.

ks @1 kiis@I
Akypispax = 100 MAX( wis@lucan L Kiis@lican n 1)

kiLis@lycar) " RiLis@Iycary

kiis@I kips@I
Akyys gy = 100+ MIN< is@lican L is@liucan v 1>

kiLis@Iycar) " RiLis@lycary

Do Kot

Figure 31 Akscalculation formulas

KE&F_‘ZE Tacay =25°C Ejl&'??o ’%%& Dks @*ﬁ}‘}\ IieanL F) ILeay_n E’\J‘EFE%%%*D %7ﬁ/¥*§o

oy /
his(en) /

-

I

»
»

L

A

Ioy

Diagnosis_OLON_adv .emf

Figure 32 Current Sense Ratio in Open Load at ON condition

Data Sheet 42 Rev. 1.10
2020-12-14



o _.
BTS7006-1EPZ Infineon
PROFET™ +2 12V

R

9.2.2  HFEBRA (hsEaun)

—BXRXERIPENS, IEBIFRNE (B E8IE THELZIFRE) MLKENTHL, HEY
DEN EfI NS B 8t, HB5IMH IS RBHEEM Iseaumo

WRAEBIFIR N 1, FEKREN, NEX DEN=High BUESRHFIZUTET, ESIREETR lseauno

33 BIRT ls=I/kuss hssan F hseavn ZIEIHIR Ro

s A

lsgammex FF—m————— — — — — T = = 4 'r - =
I I
| hs(sam) |
I I
IsFaummax o —m — — — — — — — — — +—-——— =4 -
| /l IIS(FAULT)
| /1
hs (sAT)mi |
M e e . — — —— — — e e —
hs ¢ T
I/ ks |
I .
ILov Ly.min ILov Lymax I

Diagnosis_HEAT_IISFAULT_IISSAT.emf

Figure33 SENSE behavior - overview

9.3 OFF IR& T iZHf

LHIHEBERLTF OFF RS, BTS7006-1EPZ AILUNERIFBEHFHESHEREHITILR, X
B, BRA—LIMYIMERTTER M (FHIFBREM TR EHIERR) , LR LU A B R B RRAR T
EEFEXNEMIER, MRBENIIHERE WRNEHIFE 1, WHKFEERA IS 5]HRH,
S5REFREHBELX, RE DEN=7) , SRBEIZIHBE OFF RETEITIRER, B hsraun
B IS5IfRMH. S $9.228 TRELZIFE,
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1 OFF IRET, 3 DEN SIHEMIAN“EBY, Vos BIESHREBE Vosoworn H1TELER. IR HIERE
IEE BT ERAFEEE, W Vos ~ Vso FEIUE, Vos > Vosorormo =HIZERABUEER Vos < Vosiororn BY, 1S SIlIR
HEBIR lsororro B 34 BIRT hsiororr)  lsraun 5 Vos ZIBIHIR R, MEBRAEE, A, 1BEATTUKX

DT RAPRSHI A HFF RS FEIRTS

hsrauLT)

IIS(OLOFF)

Vbs(oLorr)

¥

Figure 34 Isin OFF State

BB X HPRES TRIFF RN,

FEEBMNS I TERZRER tsowom_o BIE], 1S 518 LA BERIRIE

RRES, XERRYEl T EHITAERLLIREEIEIL, B35 BRI g, A BN F,

Y

A 4

A
Vour ~ Vs

tis(oLoFF) D

VbsioLorr)

| Load
connected

/ IS(OL)

hs(oLorr)

Diagnosis_PROFET_OLOFF_time.emf

Figure 35

Data Sheet

44

Open Load in OFF Timings - load disconnected

Rev. 1.10
2020-12-14



o _.
BTS7006-1EPZ Infineon
PROFET™ +2 12V

R

9.4 SENSE B¢

36 2R T SENSE £ tason MZF tusorn HABINEYEIF (BIEAEHTHER) . ATFENEEB
5}%?4*:%\;?2%_& (EHT:E ton ZETJ_) %5£EﬁIEE% E,‘J %_"I:? ) Jtt tsIS(DIAG) =3x (tON_max + tsIS(ON)_max)O

IN
OFF ON OFF

"
L~ N\

t.

tsis(Lo) tsis(oFF SIS(ON) tsis(oFF
A t
sIS(DIAG)
lis % ﬂ 7 ﬂ

Diagnose_PROFET_SENSE_timings_Heat.emf

Figure36 SENSE Settling / Disabling Timing
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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=210Q
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_9.6.0.1
Vsis=Vs-Vis=2V
See Figure 33
SENSE Leakage Current hs(orm) - 0.01 0.5 HA DEN = “low” P_9.6.0.2
when Disabled Vs=0V
-40°C<T,=150°C
SENSE Leakage Current  |lisopp 175 |- 008 |3 uA |V P_9.6.0.18
when Disabled DEN = “low”
Izl (vowm
Vis=0V
150°C<T,=175°C
SENSE Leakage Current |/ 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 32
SENSE Leakage Current his(en)_150 - 0.2 1 HA T,=150°C P_9.6.0.4
when Enabled at T,=150 °C DEN = “high”
IL=0A
See Figure 32
SENSE Leakage Current  |lgen 175 |- 0.2 1 N P_9.6.0.19
when Enabled at T,=175°C T,=175°C
DEN = “high”
IL=0A
See Figure 32
Saturation Voltage inkus | Vgs « - 0.5 1 Vv b P_9.6.0.6
Operation Vs=6V
(Vs - Vis) IN = DEN = “high”
=271 wom
Saturation Voltage in Open | Vg o, - 0.5 1 v b P_9.6.0.7
Load at OFF Diagnosis Vs=6V
(Vs- Vis) IN = “low”
DEN = “high”
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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 Fault |V ¢ - 0.5 1 % b P_9.6.0.8
Diagnosis Vs=6V
(Vs- V|s) IN =“low”
DEN = “high”
latch#0
-40°C<T,=150°C
Saturation Voltage in Fault | Vg5 ¢ 145 - 0.6 12 % b P_9.6.0.20
Diagnosis Vs=6V
(Vs- V|s) IN = “low”
DEN = “high”
counter>0
150°C<T,=175°C
Power Supply to IS Vaisiciamp) - |33 36.5 42 % ls=1mA P_9.6.0.9
Pin Clamping Voltage 2 T,=-40°C
atT7,=-40°C See Figure 16
Power Supply to IS Vaisicuamp). 25 | 35 38 44 Vv 2 P_9.6.0.10
Pin Clamping Voltage ls=1mA
atT,=25°C T,=25°C
See Figure 16
1) REIEFNR - BIgITEE.
2) MR T,=150°Co
9.5.1 IZEREBRSRMH
Table 20 Electrical Characteristics: Diagnosis
Parameter Symbol Values Unit | Note or Number
Min. |[Typ. |Max. Test Condition
SENSE Fault Current hs(eauim) 4.4 5.5 10 mA |- P_9.6.4.1
SENSE Open Load in OFF | /i5010ff) 1.8 2.5 35 mA |- P_9.6.4.2
Current
SENSE Open Load in OFF | tisoiorm p | 70 185 (300 |ps | Vos<Vororn P_9.6.4.4
Delay Time from IN falling
edge to Vis= Rsense
" 0.9 % hsioLopm,
DEN = “high”
Open Load Vps Detection Vbs(oLorR) 13 1.8 23 \% - P_9.6.4.5
Threshold in OFF State
SENSE Settling Time with | tyson) - 5 40 ys I.= Inom) P_9.6.4.6
Nominal Load Current DEN from “low” to
Stable “high”
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Table 20 Electrical Characteristics: Diagnosis (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Disable Time tasiorn) - 5 20 us Y P_9.6.4.8
From DEN falling
edge to Is =
hs(orr) See
Figure 36
SENSE Settling Time after |tgsc) - 5 20 us b P_9.6.4.13

Load Change

from I.=117t0
I =11
See Figure 36

1) REFEFNIE - RIKITIEE.

9.6

IZETEE SR - 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

M2 HA R R EERR MY (FRIERIMRER) -

R=210Q

9.6.1 IZERThERHLE -6 mQ

Table 21 Electrical Characteristics: Diagnosis - 6 mQ

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

Open Load Output Current |/, o) 4, 25 71 117 mA  |hs=hsoy=4HA |P 9.7.12.1

aths=4pA see Figure 32

Current Sense Ratio at KLisoa -65% 17700 |+65% Ioa=50 MmA P_9.7.12.8

I, =104

Current Sense Ratio at KiLisos -65% 17700 |+65% Ios= 150 mA P_9.7.12.10

I.= 106

Current Sense Ratio at KiLisos -55% 17700 |+55% lLos =450 mA P_9.7.12.13

I, =109

Current Sense Ratio at Kiisio -40% 17700 |+40% I12=1.5A P_9.7.12.16

=l

Current Sense Ratio at Kiisis -24% 17700 |+24% lus=4A P_9.7.12.19

I =15

Current Sense Ratio at Kiisi7 -8% 17700 |+8% Ir=TA P_9.7.12.21

=14

Current Sense Ratio at Kiisis -8% 17700 |+8% Iis=10 A P_9.7.12.22

I =g
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Table 21 Electrical Characteristics: Diagnosis - 6 mQ (continued)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
SENSE Current Derating Ak gy |-30 0 +30  |% |Y P_9.7.12.27
with Low Current I cany= Lo
Calibration I can) 1= oo
lcay L= oa
Taican=25°C
SENSE Current Derating | Ak oy | -4 0 +4 % |V P_9.7.12.29
with Nominal Current lcany= a7
Calibration lcany n=11s
lcay L= s
Taican=25°C
1) REFEFI - BIRIHEE.
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L

Cysanol
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Logic Supply
VAN

PROFET™ +2
i N
Dy X == Gy Microcontroller

—— Csense

Logic GND
 —
I |1 Power GND \Optional

77

*See Chapter 1 ,,Potential Applications”

Chassis GND

Figure 37 BTS7006-1EPZ Application Diagram
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Table22 Suggested Component values

Reference Value Purpose
Rin 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7006-1EPZ output during Loss of Ground
Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7006-1EPZ output during Loss of Ground
Rep 47 kQ Output polarization (pull-down)
Ensures polarization of BTS7006-1EPZ outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis
RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7006-1EPZ output during Open Load in OFF
diagnosis
Cour 10nF Protection of BTS7006-1EPZ output during ESD events and BClI
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+ Ris_prot) * Csense longer than 1 s 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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Table23 BTS7006-1EPZ - List of changes

Revision Changes

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

Figure 1, Figure 16, Figure 17, Figure 18, Figure 20, Figure 21, Figure 22, Figure 25,
Figure 29, Figure 30, Figure 34, Figure 37 updated

Chapter 1, Chapter 6.1, Chapter 6.1.3, Chapter 6.1.4, Chapter 8.2, Chapter 9.2.2
updated

Chapter 8.4.1 updated (typo fixed)
P_7.451,P_7.452,P_7.4.5.3,P_7.454,P_7.45.6,P_7.4.5.7 updated (added in Note or
Test Condition: See Figure 15)

P_8.6.4.1 updated (added in Note or Test Condition: See Figure 26)

P_8.6.4.2 updated (added in Note or Test Condition: See Figure 27)

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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