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Table1 Product Summary

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsiuy) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (T,= 25 °C) VosicLamp)_25 35V
Maximum current in Sleep mode (7,< 85 °C) Iys(sLeep)_ss 0.5 A
Maximum operative current lenpactive) 4 mA
Maximum ON-state resistance (T,= 150 °C) RDS(ON)_lSO 39.6 mQ
Maximum ON-state resistance (T,= 175 °C) Ros(on)_175 45 mQ
Nominal load current (T,= 85 °C) I (nowm) 3A
Nominal load current (Ta= 125 °C) I (nom)_125 2A
Typical current sense ratio at /. = linowm) Kius 3000
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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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Table 3 Absolute Maximum Ratings®
T,=-40°C §l +150°C; T,=+150°C & +175°C RETE =M - HIQITHIERE; FrEBEAX T, 1E
mERANS I (FRIEZHULER)

Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition
FRIRS [
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 | Vgar(sc) 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 |? 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 Tste -55 - 175 °C - P_4.1.0.20
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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 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) BREBFNEEB ESD, ZEEBARZAY “CDM”, RFE& AEC Q100-011 R,

*
1. UL TFYRII 7] B FER KT 5 FE R LT o KAT|EITELEXTRABE (EZ 1 T LIFRTFE= 7
a1HAy Al Lo

2. BERHIRIPIIEES TERLL IC TEEHEF AT KIES 1 TR B IETHRIN E L T IEE T IEEE,
RIFDIEET BN T IELLE EHIIRIEMTIR 1T HYs
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4.2 %3 R AKEIEE - ThELE

4.2.1 IHELK-80m Q

Table4  Absolute Maximum Ratings?
T;=-40°C | +150 °C; T,=+150°C Fl +175°C REFE=NiA - HIRIHEE; FiBEBEMEXN T, E
REANS I (BRIESHEIRER)

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

Maximum Energy Dissipation | E,g - - 36 mJ |l = 2" now) P_4.2.7.1
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 13 mJ |/ =1 nowm) P_4.2.7.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Exg 155 - - 11 mJ |/ =1 nomy_125 P_4.2.7.4
Repetitive Pulse Tyo=125°C

Vs=13.5V

1M cycles
Load Current I - - lovom |A - P_42.73

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 | Vo 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) REIEFNE - BHigiteE.
2) SNREBE Vs R Vs(exr,cowp,min = 3-1 Vo SNSREBIE vs tEI0: VsextLowmin = 4.1 Vo
3) RIFTHEE(LD IR,

SERE: ELIEBER, IC KIEBREBIAHERIETT. BT EE BT L IR TS
EHY»

4.4 fraliiz]

AR WRFEHEEIRIE JEDEC JESD51 KR, AP THEEZ 1SS, 1515/5 www.jedec.org.

Table 6 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |Y¥ j1op - 24 4.1 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Risc - 16 2.7 Kw |2 P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance R - 318 |- Kw |2 P_4.4.0.3
Junction-to-
Ambient

1) REITEFMR - HIZIHERE,

2) 1R#E Jedec JESD51-2,-5,-7, TEEISAXSMAY FRA252p iR E; =t (H +E%E) HEB 2 MAHEE (2x70
um Cus 2x35umCu) B976.2x114.3x 1.5 mm iR E#H TR, EEANBERT, BENHRERETHNS
PUSFLIESI 5 E— N RRRER. BINETE T,=105°C. Posseanion = 1 W 5 T#1THY,

Data Sheet 10 Rev. 1.10
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4.4.1 PCBIZE

70 pm modeled (traces, cooling area)

1,5mm

70 um, 5% metalization™

*: means percentual Cu metalization on each layer
PCB_Zth_1s50p.emf

Figure5 1sOp PCB Cross Section

70 um modeled (traces)

35 um, 90% metalization™

1,5mm

35 um, 90% metalization*

70 um, 5% metalization™*

*: means percentual Cu metalization on each layer
PCB_Zth_2s2p.emf

Figure6 2s2p PCB Cross Section

S —

JEDEC 1s0p / footprint
JEDEC 150p / 600mm? JEDEC 2s2p

| | J

PCB 1s0p + 600 mm? cooling PCB2s2p /1s0p footprint

PCB_sim_setup_TSDSO14.emf

5

Figure7 PCB setup for thermal simulations
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PCB_2s2p_vias_TSDSOL4.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup
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Figure9 Typical ThermalIlmpedance. 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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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,
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KSE SIETRERIBkEE A0 B 13 Ffi7R. BTS7080-2EPZ MITT A AN —EES AT ESIRIE S A BUIR(FIR
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R Power-up
Unsupplied
Vs> Vsiop)
IN =, low*
IN = ,high* h 4 &DEN = low*
Sleep
IN = ,,IOW“ IN =, low" &
&DEN = ,low" DEN=,high“
h J < IN = ,high*
i Active 5| Stand-by
| - 1 IN = ,,low*
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PowerSupply_OpMode_PROFET.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

HFEHFHASIHE (INn. DEN. DSEL) HEME“RBTEY, BM4LTFAREER. & BTS7080-2EPZ
RFRIRARTCRY, PREREEESIXHA, HEERRN (BB ) o LT RIRRINE,
BRTRITRFRIPIE, (NHSBRIPBUER, S[EAREHFNAKERN (HEEE=0, SlE 831 E
THREZIFSE) -

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

JETIRINE BTS7080-2EPZ BUIEE TIEEe —E—MENSIH IN B ANSEF, [EMSHENEE
W 2RHIEFEERRA lowecrve IBE (£ GND SIHIANMIE, EA VS IR EREIENTHER) . I
e RN ERIFEREBUER, WA LUHITIZHT,
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NRBOHRFAREEERN, B—TMRANBAAFEE, WH Vs > Vo, HNRNBESE, THRERF

toeLav(uv)o
A
Vs \
Vsior) —x
¥ Vsinvs)
Vs(uv)
t
Channel

v

activation signal L

A
Vour

\ 8 a

toeLaY(LY)

t
Power Supply_UVRVS.emf

Figure 14 Vsundervoltage behavior
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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 AR M A EEEE A E. BRIESIMRER):

R.=3.80

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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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.=3.80Q

6.4.1 BTS7080-2EPZ

Table 10 Electrical Characteristics: Power Supply BTS7080-2EPZ

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

Power Supply Current Iys(sLeep) 85 |~ 0.03 0.5 HA b P_6.5.7.1
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 |~ 3 10 HA Vs=18V P_6.5.7.2
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_6.5.7.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand- | Igyp(stay) - 12 1.8 mA | Vs=18V P_6.5.7.5
by Mode IN = “low”

DEN = “high”

1) REFEFNIR - RIKITIEE.
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Figure 16 Switching a Resistive Load
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Figure 17 Output Clamp concept

ERMSE S EHEMOTIER, FETE BTS7080-2EPZ $E81. BEEIHTE AR T (7.1):
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Figure 18 Output Voltage Limitation activation during diagnosis

7.3 BEFF R

731 FRABRITA

2 Vour> Vs BY, BB v MATHERBHRAE (BRE19) . XFFEHRTAER.
MRBELTXARS, BRREEINE, =ESENME, AESGRBREEREAS. XAERSE
REZEMABERTAMXF. ARBELTF ON KE, WelAFHER Roswy BIEHKHRIIERFERRS
Roson FHIIEERIZITHEE,

EFEBEREET, RE lw<n, BERRIFE ON I OFF K, MNREBEFEINREEBTT, MAELE
BEAZEM, XEREAFXE. FIF (IR, TR) MR (kus) HATERLE RIPREIA.
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Figure 20 InverseON - Channel behavior in case of applied Inverse Current
R EH R B HE], T8 R I R E N HIE 22 E Y,
Data Sheet 24 Rev. 1.10

2020-12-14




o _.
BTS7080-2EPZ Infineon
PROFET™ +2 12V

ThERL%

7.3.2 HITHH &8
LHEFR MEEIRHENMAZ R EFTREY, AIRESRENBER T XHF, MMEIMNIALN L iEInE
EEXANEE L, FEit, FEINERIZSSEHITREFKEE,

7.3.3 H I ENERREEFEYE

EHMNECE R BTS7080-2EPZ fEAEIAFF XY (Rt S1RIAFFXExT, 0B 21 FrR), RIOFXEHA
BRAFREATERTF | dVour / dt|o

VBAT
1 R/L cable
VS
. l-
ON (DC) — INO-EB E%'INl- OFF
ouTo OuT1 | dVour /]

Current through Motor l Cross
—_——

Current
(M)
—/

ON (PWM)
OFF - ek

/ 7‘ 7 PowerStage_PassiveS| ew_PROFET.emf

Figure21 High-Side switch used in Bridge configuration

Data Sheet 25 Rev. 1.10
2020-12-14



o _.
BTS7080-2EPZ Infineon
PROFET™ +2 12V

ThERL%

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 AR M A EEEE A E. BRIESIMRER):

R.=3.80

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) MERE 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 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.=3.80Q

7.5.1 hEHmESK -80mQ

Table 13 Electrical Characteristics: Power Stages - 80 mQ

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

Output characteristics
ON-State Resistance at Roson s |- 209 |- mQ | P_7.5.7.1
T,=25°C T,=25°C
ON-State Resistance at Rosiony) 150 |~ - 39.6 mQ | T,=150°C P_7.5.7.2
T,=150°C L=2A
ON-State Resistance at Rosiony 175 |- - 45 mQ |V P_7.5.7.17
T_J =175 °C TJ: 175°C

IL: 2A
Data Sheet 27 Rev. 1.10
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Table 13  Electrical Characteristics: Power Stages - 80 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

ON-State Resistance Rosion)_cran |~ - 49.5 mQ | T,=150°C P_7.5.7.3
in Cranking K Vs=3.1V

I[.=0.75A
ON-State Resistance in Rosiw.2s |- 231 |- mQ | P_7.5.7.4
Inverse Currentat 7,=25°C T,=25°C

Vs=13.5V

IL=-2A

DEN = “low”

see Figure 19
ON-State Resistance in Rosun) 150 |~ - 49.5 mQ | T,=150°C P_7.5.7.5
Inverse Current at T,= Vs=13.5V
150 °C IL=-2A

DEN = “low”

see Figure

19
ON-State Resistance in Rosin 175 |~ - 495 |mq |Y P_7.5.7.19
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 |- 231 |- mQ | P_7.5.7.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V

IL=-2A

RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 80 mQ | T,=150°C P_7.5.7.7
in Reverse Polarity at Vs=-135V
T,=150°C IL=-2A

RSENSE: 1.2 kQ
Nominal Load Current per |/ yom) - 3 - A b P_7.5.7.8
Channel (all Channels Ta=85°C
Active) T,<150°C
Nominal Load Current per |l wow 125 |- 2 - A b P_7.5.7.22
Channel (all Channels Ta=125°C
Active) 150°C<T,<175°C
Output Leakage Currentat |/, orp gs - 0.01 0.5 HA b P_7.5.7.9
T,=85°C Vour=0V

Vin=“low”

Ta=85°C
Output Leakage Currentat |/, o 150 - 1.2 4 HA Vour=0V P_7.5.7.10
T,=150°C Vin="“low”

Ta=150°C
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Table 13  Electrical Characteristics: Power Stages - 80 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/, o 175 - 8 23 HA b P_7.5.7.21
T,=175°C Vour=0V
Vin=“low”
Ta=175°C
Inverse Current Capability |/ jny - 3 - A b P_7.5.7.11
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_7.5.7.12
Half Bridge Configuration) Vs=13.5V
see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV  [/.=-190 mA P_7.5.7.13
T,=150°C
Switching Energy
Switch-ON Energy Eon - 032 |- mJ |V P_7.5.7.14
Vs=18V
see Figure 16
Switch-OFF Energy Eos - 035 |- mJ |V P_7.5.7.15
Vs=18V

see Figure 16

1) REZSEFNH, BIZIHEE.
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Figure 23 Overtemperature Protection (Dynamic)
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EARAFRIPNGEINES (DRI LRI

v REMBEEXA, RERITRES®RE

v MNRZRIMBENISEECE, WIS SIHSREER lseun (B F 9228 TREZIFE)
NRFIERIPHEIERERE | 14 FFIRRERFM4, WEEAUBXAB. i, ZEME—TRER
ERITHR (BMEE—) , USKREMESHIENAREME,

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature T2 T yiags) OF (T~ Tyiper) = Tyon) Ty<Tynes)@nd (T, - Tyrep) < Tyown)
(including hysteresis)

Overload Iz 1oy I.<50 mA
T, within Tyass) and Typw) ranges
(including hysteresis)

8.3.1 BERREg

3 IN BEIASERETH, MMNBEFR. MRLERE, HNEEEXA. REFHEHRIFVIHIRY
“BR"FMH, BEARATER BERR14)

TEXHAZHE, AFBEER nrervicy Ko B trerey B EG, WMMRBASIEUNFSEFE”, BERFBR
FIFF neerevnny R PARBRXHA (“BRE"EHD) o TE neerveg NESRER"EHE, ®BEBITFN OFF,
FERBRASIR IN B NRBETFHFEET taawer RIBTE, URERIBEESF (TTHEEMER”
BYiE) HRAERIHEEEE U R IAME,.

FotRSEEMER"EA, MRMABUATEF”, WEERSRXARS, K toewavc 11,
—BRNSIHBREMUNRET”, IHEAMEFMFBITS. WREBASIEFRIREFTHREKT
toravicr), WIAEBEIX RS E M EIEIME, MMRIFE T —RBERUEINHEIT nrerrvicr E 1o
BRI E 20 CRIEE) « B 27 (FE-BASIRBENSEFT) « B28 (RFE-PwM ITH
REE) -
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Figure 27 Retry Strategy Timing Diagram
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Figure30 Retry Strategy Timing Diagram with Forced Reset

8.4 HhfRiF
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RIFHEHE
8.6 RIFESY
Vs=6VEI 18V, T,=-40°C E +150°C; T,=+150°C | +175°C REFE =M - BIGIHETHEE: Vs=
135V, T,=25°C
WX F A B HRAPAM AFEZED Y. FRIEFIMIRA):
RL: 3.80Q
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 Tyov) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 23
Power Supply VsicLamp)_40 |33 36.5 42 % lis=5mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 17
Power Supply VsicLamp2s |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, lvs=5 mA
>25°C T,=225°C

See Figure 17
Power Supply Voltage Vsus) 20.5 2255 24.5 \ 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit
1) 1XThEEM,
2) XTE T,=150°C BF,
3) REFEFMR - HIgIHEE.
8.6.1  {RIFESIFY - 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) RN
2) REFEFMIL - BIGIHIEE.
8.7 RIFEESFHY - IRBUHEK

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: 3.80Q

8.7.1 FRIPhEBHEK -s0m Q

Table 17 Electrical Characteristics: Protection - 80 mQ

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

Overload Detection lLovio) 40 |32 36 40 A b P_8.7.7.1

Currentat 7,=-40°C T,=-40°C

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

Figure 25
Overload Detection lLovo 25 |30 36 40 A 2 P_8.7.7.7
Currentat T,=25°C T,=25°C

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

Figure 25
Overload Detection lovio 150 |26 30 34 A 2 P_8.7.7.8
Currentat T,=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 - 80 mQ (continued)

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

Overload Detection lLovo 175 |25 29 32 A 2 P_8.7.7.2

Currentat7,=175°C T,=175°C

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

Figure 25
Overload Detection lowy - 215 |- A 2 P_8.7.7.5
Current at High Vps d//dt=0.2 A/us

see Figure 24
Overload Detection Current |/ oy js) - 215 - A 2 P_8.7.7.6
Jump Start Condition Vs> Vss)

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

1) XTnEEMisto
2) REIEFNI - HIZITEE,

Data Sheet 41 Rev. 1.10
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HFIZETERY, BTS7080-2EPZ 7E5IM] IS RRMEHAFMRINESHAES, 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 E 32 F AR T f#FR.

VS
_|Channel 1
Channel 0
L 4
Overtemperature > E:}
> — ouT1
Internal Counters | 1S Pin Control %
i ouTo
 —r— > Logic
—— O /es
[ DSEL ] >
A
»  MUX /
:@ l’\s{mum = VosioLorr)

»  MUX
lhs{omrr;
» MUX

IS

RSE NSE

Diagnosis_PROFET_2CH.emf

Figure32 Diagnosis Block Diagram
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9.1 B

7% 18 17t 7 BTS7080-2EPZ 12{EHRX T, IS I EMEERE,

Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |Vour Diagnostic Output
level
Normal operation “low” “high” ~GND Z
lsauim if counter >0
Short circuit to GND ~GND Z
lisaulm if counter >0
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs lis(oLorr)
(hseaum if counter > 0)
Open Load < Vs- VosioLorr) Z
>Vs-Vosowormy | histoLorr)
(in both cases lisgau if
counter>0)
Inverse current ~Viw=Vour>Vs | lisioLorr)
(hseaum if counter > 0)
Normal operation “high” ~Vs hs=1/kys
Overcurrent <Vs hs(eaum
Short circuit to GND ~GND hs(eauL)
Overtemperature Z hs(eauL)
Short circuit to Vs Vs hs<I/ ks
Open Load ~Vsy ls=hsen)
Under load (e.g. Output Voltage ~ V) hseny<!is <Tunom / Kis
Limitation condition)
Inverse current ~Viw=VYour>Vs | his=lisen)
All conditions n.a. “low” n.a. Z
1) I _ERIEEPE,
2) HHERBIVNTF o0
3) WHEBRBIKRT oo
9.1.1  SENSEfSSHEEZXR
9NR DEN BfUA“HEBF”, N{EA DSEL 5|H /S R FFmEBIER] SENSE, R 19
I EER,
Table 19 Diagnostic Truth Table
DEN DSEL IS
“low” not relevant Z
“high” “low” SENSE output 0
“high” “high” SENSE output 1
Data Sheet 43 Rev. 1.10
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YLt
9.2 ON RS TiZHR

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

v IZBEAISET R ERERY

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

QEFHIERE Z RIRHIERFRR, 1S 5151 LRI hsrauno

9.2.1 BB (Kiwis)

KMERAFEERR T REM A EER. s B Mt EREEEMN, BEETIAMETR (ssn. MNRHH
LRBERHITR (LEE0A) , WIEERAKRNER ey (BHE, ZMERA) o %540 E 34 o
BARRIBEN ks &, MLLENEREERZHTH.

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

ki s@I ki s@I
Aeygys rax = 100 - MAX( is@lycan 1is@lucan v 1)

kl’LI’.\'@‘[L(CAL) ' kILI.N'@[L(CAL)

kinis @1 kiyis@1
AkyLismin = IUO'MIN( ILIS™ L(CAL)L _ ILIS™"'L(CAL)_H 1)

k!Ll.\'@]L(CAL] k[L[\@lL[CAL)

Do, g0

Figure 33 Akscalculation formulas

KE&F_‘ZE Tacay =25°C Ejl&'??o ’%%& Dks @*ﬁ}‘}\ IieanL F) ILeay_n E/g\;ﬂ%g/%*z*u %7ﬁ/¥*§o
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T
IIS(OL) /
hsen) - /

”

»
>
> /

N I oy >

L

Diagnosis OLON_adv.emf

Figure 34 Current Sense Ratio in Open Load at ON condition

9.2.2 1 PE EE 7 (hs(rauLm)

—BRERIPEYS, NEMRSTERTABERITEBNE (B £ 83 FLFHE) , HDENE

MR “ERT B SEMAEEEIERET, 51801S IREER Isrun. HAEHIILLT 3 fiER:

v IRBEERTABRKEBEBRERNT nrerrvicn + Mrerrvicre) * Mrerevnry, WEBEER/G, #RMHEF
£RBY1B) T tiseavir) o BIERIR lsaun, zmhis =/ ks (W1 B 35 FI7R) o EEIXEIAN (EBTEF teerey
iBTH) , SRNEBEIZIBIESIREER Isron,

v ANERIEE S ON, BEIREE T Nrerrvicn + Nrerrvicre * Nrerevny” > WERBEERSA lsgavn, ELZIIER
TTHEBENL GBI toraven BTEIZIHASIEIT DEN S1RIBKH, 3055 8.3.1 = FiR)

o RBEXH, BASIHESEAKEN, WEREEEEIZEIIERZIRAETR Iseuno

|NT
A t
ILow) i
\ >
| l A t
nterna 0 1 2 | 0 |
counter >
t
DEN T
B tis(FauLT)_D R ¢
lis(FAULT) /
Is \ I [ kis \ ’ \

t
Diagnosis_PROFET_IISFAULT_load.emf

Figure 35 [israuLm 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‘EJE,\J*I.?RO

'NT I | I I |
Lo t
Short circuit
to ground I I
t
NRETRY(CYC)
" "
retry" cycle
NRETRY(CR NRETRY(NT) n
, ‘ (CR) (NT) RETRY(NT)
| A J \_
L »
tRETRY tReTRY toELAYCR) t
< <
A
Internal 1 I p n T N i n ) o |
counter RETRY(CR) RETRY(CR) + MRETRV(NT) RETRY(CR) RETRY(CYQ) ~ MRETRY(NT)
t
DEN T I
/is(FauL) hs(FauLm s, t

Diagnosis_PROFET_IISFAUL T.emf

Figure 36 SENSE behavior in Fault condition

his A
hssanmax—] — — — — — — — — — N
I1s(sa)
hsFauLmax — — — — — — — —_ - - v
is(FauL )
| I
|
hssammin=_| 3 | 3
hs(FAULT),min 1 |
|
K |
I Kius |
|
|
Y [ »
} >
I ow) I

Diagnosis_PROFET_IISFAULT_IISSAT.emf

Figure37 SENSE behavior - overview

9.3 OFF K& T2k

HBEA T RHAIRE, BTS7080-2EPZ wllfaih BIEHAMNERREREHITILIR, BT HBELLKES,
fERA—LEINERT (FHIFBEMA MR ERERR) , AR HES FERI 2T BIRER,
MBCH MBS EESR MG (NESHRBNESEMERR, 0% 9.22 5 k) , BEXHN, &
ANEEIZHIRT, 1S B LB hseauino
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9.3.1 FrE& A F B (hsiororr)

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

MEXBRAES, Bt, BEUXD AT XEAIRESH 61 8 B BFERTS.

Is A

lis(eauLm)

lis(oLoFR)

\

VDS(OLOFF) Vs

Figure 38 Isin OFF State

BEXHAAS TRFARBRCN, FEERNSIB TG ZEFE tsowr_o BIE], 1S 51 EABERIRIE
HWEVRES, XEREYEEZHITRERLLIREENEIL, B 39 BRI BIRA T, T RN F,

A
IN
A ¢
DEN
tis(oLoFF)_D t
Vourf -~ Vs N 4
Vbs(oLoFF)
) 4 H
{ Load
€ connected
t
IIS A
lis(oLoFF)
liso1)

t

Diagnosis_PROFET_OLOFF_time.emf

Figure39 Open Load in OFF Timings - load disconnected
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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 A

OFF ON OFF

\ 4

DEN 1

Ty

A /
I

—

Lais(Le Lsis (0 FF! tsis(oN tsis (o FF
A _ tsis (01aG) _I
lis < »

t'

Diagnose_PROFET_SENSE_timings.emf

Figure 40 SENSE Settling / Disabling Timing

IN
T OFF | ON | OFF
DENT —I |

| / \

taision) sLc tsis(on) tsis(Lc)_sLe
LA 7‘_
Is \
_— \ \

Diagnose_PROFET_SENSE_timings_SLC.emf

"y

A 4

\ 4

t

Figure 41 SENSE Timing with Small Load Current
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DEN
>
t
-~
DSEL
f=
-~
i
0 Iican
>
re
A
1
t ILican L
\ Iucay ot
>
tais(co) N Lois (o) tois (o) tas(cc) _sic t
A > < >
I N
I~ -
g
Diagnose_PROFET_SENSE_timings_CC.emf

Figure 42 SENSE Settling Timing - Channel Change
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9.5 HTEB S5

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 =3.80Q
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
Data Sheet 50 Rev. 1.10
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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

Data Sheet 51 Rev. 1.10
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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 his=1./

(Kiusmn @ 1) * 1.1
Start channel:

IL=1cay
End Channel:
L =1cay oL
(see Akyysvomand
ILIS(OL)
1) RETEFNE - BiIgIHERE
Data Sheet 53 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 2B PR M A TR RH, FRIEFIMIEA):
R.=3.80Q

9.6.1 LHThEB LR - 80 mQ

Table22 Electrical Characteristics: Diagnosis - 80 mQ

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

Open Load Output Current |/, o)) 44 5 15 23 mA | hs=lisior)= 4 HA P_9.7.33.1
aths=4 pA See Figure 34
Current Sense Ratio at KiLiso1 -60% 3000 |+60% lo1=10 mA P_9.7.33.5
I =l
Current Sense Ratio at Kiisoz -60% 3000 |+60% lo2=20 mA P_9.7.33.6
I =l
Current Sense Ratio at KLisoa -50% |3000 |+50% Ioa=50 MmA P_9.7.33.8
I =104
Current Sense Ratio at KLisos -40% |3000 |+40% los=250 mA P_9.7.33.12
I =l
Current Sense Ratio at Kiisia -24% | 3000 |+24% hu=1A P_9.7.33.15
I=hy
Current Sense Ratio at Kiisis -8%  |3000 |+8% liz=2A P_9.7.33.17
I =3
Current Sense Ratio at Kiisis -8% 3000 |+8% lus=4A P_9.7.33.19
I =15
SENSE Current Derating  |Akysoy  |-30 0 +30  |% |Y P_9.7.33.27
with Low Current I (cay oL= Loz
Calibration lcany ot n=lioa

Iean) oL L= o

Tacay=25°C

See Figure 33
SENSE Current Derating | Ak svowy |4 0 +4 % |V P_9.7.33.28
with Nominal Current lican= I3
Calibration lcay n=l1s

lcany L=

Tacan=25°C

See Figure 33

1) REZSEFNIE - HiIRIHERE.
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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

Bp?in?m'_ ° ED?DR‘!'_‘

ol

Cuscnol
—_— —_—d

Logic Supply
AN

Dz @ Cvsz
‘J

P —

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

Figure 43 BTS7080-2EPZ Application Diagram

ARE XE— T B BRI FBEE T e T SLIT A fHFILIES G

Table23 Loads considered for Reverse Polarity setup (see P_4.1.0.5)

Output Rpsion),max @ T,=150°C Load connected
80 mQ 39.6 mQ P21wW
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10.2 S EB TR

Table24 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7080-2EPZ output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7080-2EPZ output during Loss of Ground

RpseL 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7080-2EPZ output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7080-2EPZ outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7080-2EPZ output during Open Load in OFF
diagnosis

Cour 10nF Protection of BTS7080-2EPZ 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 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 BTS7080-2EPZ - 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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