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Table1 Product Summary

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsuv) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (7, 25 °C) VDS(CLAMP)_ZS 35V
Maximum current in Sleep mode (7,< 85 °C) Is(sLeep)_ss 0.5 pA
Maximum operative current lonpacTive) 4 mA
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 21.5mQ
Nominal load current (Ta= 85 °C) I (nom) 8.5A
Typical current sense ratio at /. = /o) ks 4785
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

1 GND Ground

Signal ground

2 IN Input Channel

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

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

3 DEN Diagnostic Enable

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

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

4 IS SENSE current output

Analog/digital signal for

diagnosis If not used: left open

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

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

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

REIS AR IR Ao
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4.1 3R AKETEE - ER

Table 3 Absolute Maximum Ratings®

T,=-40°C | +150°C; FREREYLUtASE, EBRANSIH (RIESEME)

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

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

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

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

Reverse Battery Condition t<2min

IS pin

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

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

Temperatures

Junction Temperature T, -40 - 150 °C - P_4.1.0.19

Storage Temperature Tste -55 - 150 °C - P_4.1.0.20

Data Sheet 7 Rev. 1.11
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Table3  Absolute Maximum Ratings! (continued)

T,=-40°C B +150°C; FREREHUMASE, ERRBAIIHE FFEZENE)

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

ESD Susceptibility

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

(HBM)

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

and VS connected (HBM) T

ESD Susceptibility all Pins Vesoicom -500 |- 500 Vv CDM* P_4.1.0.23

(CDM)

ESD Susceptibility Corner Pins | Vespcpmy cr |-750 |- 750 v CDM? P_4.1.0.24

(CDM) N

(pins 1,7,8, 14)

1) REFEFNE - RIgIHERE,

2) AV, BT Latch-Up id: 5.5V,

3) BREBANFE ESD, AfAIEE! “HBM”, FF& AEC Q100-002 #RiE,
4) ERESHRER ESD, ZEEEAEEY “CDM”, £FE AEC Q100-011 AT,

AR
1. EIUL TR, 7 ATGE S X 25 (FIE LR A Mo KON BITEEXTRATE B T LIEA =
bk T e

2. BERHIRPIIEES TERILL IC TEEAEF T BES 1 TR AIE G IANEE L] T IEE T
SERl TRIPIIBET BN TIELEE EHIHEIEMTIR 116
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4.2 %3 R AKEIEE - ThELE

4.2.1 HELH-12mQ

Table4  Absolute Maximum Ratings®

T,=-40°C & +150°C; FREREHLMASE, EBRANIIM FRIEZEMRE)

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

Maximum Energy Dissipation | E,g - - 50 mJ |l = 2" now) P_4.2.3.5
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 15 mJ |/ =1 nowm) P_4.2.3.6
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - lowm |A - P 4233

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 | Vo 6 135 |18 v - P_4.3.0.1
Normal Operation
Lower Extended Supply Vs(extLow) 31 |- 6 Vv 23) P_4.3.0.2
Voltage Range for Operation (parameter
deviations possible)
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 Protection is
on Vs” condition triggered (see

Chapter 8.2) and
the observed
number of retries
is different from
what specified in
Chapter 8.3.1

Data Sheet 9 Rev. 1.11
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Table5 Functional Range - Supply Voltage and Temperature? (continued)
Parameter Symbol Values Unit |Note or Number
Min. [Typ. |Max. Test Condition
Upper Extended Supply Vs(ext.up) 18 - 28 |V 3 P_4.3.0.3
Voltage Range for Operation (parameter
deviations possible)
Junction Temperature T, -40 - 150 |°C - P_4.3.0.5

1) REIEFN - HIgIHERE,
2) WRBE VR Ve ommn=3-1Vo IARBE VIBM: Ve ommn =41 Vo
3) RIFTHREMD T,

AR TELIEEER, ICHIRBE TP ERE T, BIFIEEE B TR LI T
EHo

4.4 FAPFH

AFE MR FEHEEIRYE JEDEC JESDS1 i), B THEE SIS E, 1515/ www.jedec.orgo.

Table 6 Thermal Resistance?

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |¥ ;;op - 2.5 4 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Rinsc - 2 32 Kw |2 P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance R - 333 |- Kw |2 P_4.4.0.3
Junction-to-
Ambient

1) REFEFNE - RIgIHERE,

2) 1R#E Jedec JESD51-2,-5,-7, EESAIAMIFRA252p R E; =& (BF + %) ®AF 2 MHEE 2x70
um Cus 2x35umCu) BY976.2x114.3x 1.5 mm iR E#H TR, EEANBERT, BENHRERTHNS
PUSFLIESI 5 E— N RRRER. BINETE T,=105°C. Posseanion = 1 W 5 T#1THY,
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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

PCB_sim _setup_TSDSO14.emf

T

Figure7 PCB setup for thermal simulations

Solder Pads
Vias

PCB_252p_vias_TSDSO14.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup
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iZBrfERe (DEN) 5IREMTHIIZBTEREEAMRIFEER, X DEN SIIEM Vv SBT R, Z2HEREAN (B
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5.3 BSIFIEZES|

Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

=N (D) S| =IN, DEN

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 v See Figure11land|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vouctawey |- 7 - Vv b P_5.4.0.2
Clamping Voltage Io=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampyy |65 7.5 8.5 \% Io=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voivs) - 025 |- v b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Iiw) 2 10 25 HA Voi=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) REZSEFNIE - HiIRIHERE.
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IN = ,low*
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Sleep
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A 4 < IN = ,high“
Active | Stand-by
- IN =, low“
DEN:,,hI h &DEN:,,high“
DEN = ,low*
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 Channel OFF OFF
Diagnosis OFF OFF
Active Channel OFF available
Diagnosis OFF available in OFF and ON states
Stand-by Channel OFF OFF
Diagnosis OFF available in OFF state
6.1.1  KRLEH

FUERE T, [BHBAKRLE (KBERERMEIVSSIH) , BAEBBRERTFRERE,

6.1.2 il

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

6.1.3 KREEET

UEREHFHASIH (IN. DEN) BHEMNEYREFH, 2BEHLATFARERER, 2 BTS7012-1EPA L FIRER
*ﬁﬁﬁj, Fﬁﬁ&ﬁﬂﬁﬁﬁﬂ%lﬂo 7%%%%7)%%’]\ (7’5%%?& IVSSLEEP) o %%%#FLZ_F%EE*EKN': g =puN]
SR ERIPIE NEEERIPECER, S[IEAREFNKIRIER (Gt#kgs =0, &0 F 8.3.1 E THEE
ZiFE) o

6.1.4 FHER

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

6.1.5 AR

JETHEINE BTS7012-1EPA NIEEE TEiER. —B IN 5|HIBEMIN“EEF", S{/EMSHFENEER. 25
HEFEEIRA lowecrve IBE (£ GND S|HIAMTIIEZE, E VS SIRICHIEREIEAFHBR) o IR
TEMIEFRIFEEE BUER, WaILUHITIZ M,
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Figure 14 Vsundervoltage behavior
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6.3 R SIS

Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
AR A2 HB A M A EES MY (BRIESIMGER)

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 lonp(rev)= 7 MA
in Reverse Battery T,=150°C

1) REFEFNIR - RIKITIEE.
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6.4 BRI - T RSE

Vs=6VE| 18V, T,=-40°C &l +150°C
HAME: Vs=13.5V, T,=25°C

MR F A2 HRAPAM A EEED M (FRIEZIMNIRA)
R.=3.3Q

6.4.1 BTS7012-1EPA

Table 10 Electrical Characteristics: Power Supply BTS7012-1EPA

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

Power Supply Current Iys(sLeep) 85 |~ 0.01 0.5 HA b P_6.5.12.1
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 |~ 2.5 9 HA Vs=18V P_6.5.12.2
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_6.5.12.3
Mode IN = DEN = “high”
Operating Currentin Stand- | Igyp(stay) - 12 1.8 mA | Vs=18V P_6.5.12.5
by Mode IN = “low”

DEN = “high”

1) REZEFNIE - HiIRIHERE.
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Tio B 15 BRTED T, SBEA Roson BIZ W, y i ERIE2"IIM

Rps(on) Variation over T,
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I I

I

Reference value:
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Figure 15 Rpson Vvariation factor
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0
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Figure 16 Switching a Resistive Load
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Figure 17 Output Clamp concept
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Figure 18 Output Voltage Limitation activation during diagnosis
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Figure 19 Inverse Current Circuitry
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Figure 20 InverseON - Channel behavior in case of applied Inverse Current
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7.4 ThER L B S

Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
AR A2 HB A A EES Y (BRIESIMGER)

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 |Noteor Number
Min. |Typ. |Max. Test Condition

Timings

Switch-ON Delay tonELAY) 10 35 60 s Vs=13.5V P_7.4.1.1

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
Data Sheet 26 Rev. 1.11
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Table 12 Electrical Characteristics: Power Stages - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |[Vs=13.5V P_7.4.16
Vour=30% to 70%
of Vs
See Figure 16
Switch-OFF Slew Rate -(dV/dt)orr |0.3 0.6 0.9 V/us |Vs=13.5V P_7.4.1.7
Vour=70% to 30%
of Vs
See Figure 16
Slew Rate Matching A(dV/dt)sw |-0.15 |0 0.15 V/us |Vs=13.5V P_7.4.18
(dV/dt)on- (dV/dt)ore
Voltages
Output Voltage Drop Vosisio) 2 7 18 mv | P_7.4.1.9
Limitation at Small Load DEN = “high”
Currents I.=1loy=20mA
See Figure 18
1) REFEFMA - HIGIHEE
7.5 B4 - TR
Vs=6VE 18V, T,=-40°C El +150°C
BRME: V=135V, T,=25°C
MWK F A B HRAPAM A FERZED MY (PRIEFZIMAER)
RL: 3.30
751  DHEHEHK-12ma
Table 13 Electrical Characteristics: Power Stages - 12 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosiony2s |- 115 |- mQ |V P_7.5.3.1
T,=25°C T,=25°C
ON-State Resistance at Roson) 150 |~ - 215 mQ | T,=150°C P_7.53.2
T,=150°C L=4A
ON-State Resistance Rosion)_cran |~ - 26 mQ | T,=150°C P_7.5.3.3
in Cranking K Vs=3.1V
/|_ =15A
Data Sheet 27 Rev. 1.11
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Table 13  Electrical Characteristics: Power Stages - 12 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosing.2s |- 125 |- mQ | P_7.5.3.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V
IL=-4A
DEN =“low”
see Figure 19
ON-State Resistance in Rosunv)_ 150 |~ - 26 mQ | T,=150°C P_7.5.3.5
Inverse Current at T,= Vs=13.5V
150 °C IL=-4A
DEN = “low”
see Figure
19
ON-State Resistance in Rosmev.2s |- 125 |- mQ | P_7.53.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
IL=-4A
RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 44 mQ | T,=150°C P_7.5.3.7
in Reverse Polarity at Vs=-13.5V
T,=150°C IL=-4A
Rsense= 1.2 kQ
Nominal Load Current ILivom) - 8.5 - A b P_7.53.8
per Channel (all TA=85°C
Channels Active) T,=<150°C
Output Leakage Currentat |/, opp gs - 0.01 0.5 HA b P_7.5.3.9
T,=85°C Vour=0V
Vin=“low”
Ta=85°C
Output Leakage Currentat |/, o 150 - 2.2 6 HA Vour=0V P_7.5.3.10
T,=150°C Vin=“low”
Ta=150°C
Inverse Current Capability |/ jny - 8.5 - A b P_7.53.11
Vs<Vour
IN = “high”
see Figure 19
Voltage Slope
Passive Slew Rate (e.g. |dVour/dt] |- - 10 Vius | P_7.5.3.12
for Half Bridge Vs=13.5V
Configuration) see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV | /.=-190 mA P_7.5.3.13
T,=150°C
Data Sheet 28 Rev. 1.11
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Table 13  Electrical Characteristics: Power Stages - 12 mQ (continued)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Switching Energy

Switch-ON Energy Eon - 0.4 - mJ |V P_7.5.3.14
Vs: 18V
see Figure 16

Switch-OFF Energy Eos - 055 |- mJ |V P_7.5.3.15
Vs=18V

see Figure 16

1) REZSEFNIE - BiIRIHERE.
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Figure 23 Overtemperature Protection (Dynamic)
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8.3 & EHIRE RPN 12 A5

AL RIPNEINEG (DRIGIR) BEF=LERFIEL

v REMANBEXA, NERIHEREREIT

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

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

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

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

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

8.3.1 =k

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

HEXAZH, AFBEER neme Ko BT ter HIEIE, MBRASIMEL N EET, BEEER
FTFF neereon R, REEREH CERVA) o 1 newoo NESCERBME, EEHER OFF,
BESHAZIH IN B RRT HEEET e IE, LURMBESE (4R MIER"
BHE]) S PIERI TSR (N BRIA(E,

TR E BRI, MRHABIABET, UBEREEIRS, T o E1I,
—BEASIWERENERT, HERERGITR. MBS HEERET HEKT
toruics MIPAEBEIR RSB MBIBINE, MTIAYE F—RBEEOEHET nermicy Bito
SNEE 20 (GHIZE) . B 27 (HHE - BASIHSLNBEE) B 28 (HHE - PWM 8]

SpERENS
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Figure 27 Retry Strategy Timing Diagram
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Figure 30 Retry Strategy Timing Diagram with Forced Reset

8.4 Hth R

8.4.1 R LRI
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Figure31 Reverse Battery Protection (application example)

8.4.2 I ERF

LEREBENT Voo M Vearwn ZIEIE, HiHSRAS{R TIEHERBNSIH. BT £ 722 =
g R R M A E A L 2 S, BIEB R A m T EEIRE HAUNMFHITIEERT, %0 vS 5 GND
%IHﬁﬂZIETJE’\J%J:_t (VS(CLAMP)) o

8.5 BribEREER

8.5.1  EBEMAHEZMNAT
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8.6 RIFEBSSHE

Vs=6VE| 18V, T,=-40°C &l +150°C

HAME: Vs=13.5V, T,=25°C

M2 HA R R EERR MY (FRIERIMRER) -

R=3.3Q
Table 15 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit | Note or Number
Thermal Shutdown Tynes) 150 [175 [200 |°C |Y? P_8.6.0.1
Temperature (Absolute) See Figure 22
Thermal Shutdown Tavses) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 22
Thermal Shutdown Tiom) - 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 Vv 2 P_8.6.0.7
Clamping Voltage at T, lvs=5 mA
>25°C T,225°C

See Figure 17
Power Supply Voltage Vsis) 20.5 225 245 \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) RFE T,=150°C BYMito
3) RELEFMA - HIGITHEE.
8.6.1  {RIFEBSY4FE - PROFET™
Table 16 Electrical Characteristics: Protection - PROFET™
Parameter Symbol Values Unit | Note or Number
Automatic Retries in Case of | Nperry(cr) |- 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. 1.11
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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 RIFEBSEY - THERBHER
Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C

M F A SRR AREE W (PRIESIMRRA) -
RL:3.3Q

8.7.1 FRIPhERBHEK -12mQ

Table 17 Electrical Characteristics: Protection - 12 mQ

Parameter Symbol Values Unit | Note or Number
Overload Detection Current |/ oy 40 |67 74 82 A b P_8.7.3.1
atT,=-40°C T,=-40°C

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

Figure 25
Overload Detection Current |/ oy 55 |64 73 82 A 2 P_8.7.3.7
atT,=25°C T,=25°C

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

Figure 25
Overload Detection Current |/, oy 150 |54 63 71 A 2 P_8.7.3.8
atT,=150°C T,=150°C

dl/dt=0.4 A/us
see Figure 24 and
Figure 25
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Table 17 Electrical Characteristics: Protection - 12 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/ gy - 40 - A 2 P_8.7.3.5
at High Vos d//dt=0.4 A/us
see Figure 24
Overload Detection Current |l oy 45 |- 40 - A 2 P_8.7.3.6
Jump Start Condition Vs> Vsys)

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

1) XTnEEMisto
2) RETEFNR - BIRIHERE,
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HFIZ2ETERY, BTS7012-1EPA 7E5IM] IS RRMHAFMRINESHAES, XEESEEWMT N SENSE

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

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

Rsense = 1.2 kQo

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

R R ELAME BRI BB AR

S0 B 32 EAR T #EE,

VS
Output Chanrel
I
v L
Overtemperature _!.- $
U
Internal Counter » IS Pilr_l c(_)ntrol I
ogic
ouT
N H i
DEN > @ l /s
>@ lhs(mum = Vbs(oLorr)

RSENSE

Diagnosis_PROFET_1CH.emf

Figure32 Diagnosis Block Diagram
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9.1 Bk

= 18 11T BTS7012-1EPA RIFIRILT, IS 5| ERNSE RS,
Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |VYour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

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

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

(/IS(FAULT) if counter > 0)

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

(in both cases lisau) if
counter >0)

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

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

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

9.2 ON K& T2l

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

o EIBBEEFRE, HE Vos<Vosowormn

o ZHIZEEAR

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

KN ERIEERUR T REMATER. /s b8/ imHBREMEIEM, BEERIRMEBR Issm. IR
REHHAR (LEF0A) , MIEERAMER Isev (TRE, 1ZWBEN) o %540 B 34 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 5B RYERRHITE kus (kus @ fueay)

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

RAESS ks BEEER B 33 AT0HE, H Akus IEE

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

kiLis@Iycar) " RiLis@Iycary

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

kiLis@Iycar) " kis@lycar

Do Kot

Figure 33 Akuscalculation formulas

FRAERNLTE Tacay = 25°C BT SR Akis BFEM lucan Bl lucan n BUREZB M BBIRES

Lsov) //

Liseny

\J

I

[

A
) 4

Figure 34 Current Sense Ratio in Open Load at ON condition
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9.2.2 PR (hsrau)

—BRERIPEYS, MNEMRSHERZERNRERITEENE (B F 83 E BELi¥H) , HDENE

UAEETE”, SIHNISIRMEEMR Israune. PTREHITLAT 3 #iE)

v IRBEERTABRKEBEBRERNT nrerrvicn + Mrerrvicre) * Mrerevnry, WEBEER/G, #RMHEFE
£RBTIB) AT tiseavir) o BYBBIR hseauin, 2mhs =1/ ks (30 B 35 FA7R) o TEEIXEHAAN (EESES trerer
IBITE) , SRNEBEIZHTNESIEHER s,

o WNRIBEN ON, BEINREFT nrerrvicr) + Mrerrviore * Nrerrvinn” s WHREERTR liseavn, BEIA
IR E AL (GBI toeaven) BB EIEASKIEID DEN SRR A, 4056 8.3.1 F Fik)

v WIREEXRA, BREITHSEAREN, WSXNEBEIZHIERIIRHER Iseuno

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

Figure 35 Iisaut at Load Switching

36 ¥ SENSE 1SS BT ARINE B 28 RARHEHEEF, B B 37 R 7T hs=// kuse lssan
IIS(FAULT) ZI‘EﬂE"J%, No
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N I I I [ .
. t
o Mg
I I s
t
NReTRY(CYC)
"retry" cy cle
NRETRY(CR) NRETRY(NT) NRETRY(NT)
—_— ~— pai
| I A
>
tRetRY treTrY toELAY(CR) t
Internal 1
0 1 ] n n +n n +(n *n 0
counter | RETRY(CR) RETRY(CR) RETRY(NT) RETRY(CR) ( RETRY(CYC) RETRVINT)) -
t
DEN T |
>
lis(FauLT) his(eauLT) /s (k. ¢
I/ k
/IS I \ \ L/ L
t
Diagnosis_PROFET_IISFAULT.emf

Figure 36 SENSE behavior in Fault condition

[Is r 3

/ _ e ——————
IS(SAT), MAX E S

I IS(SAT)

hsEavmmax o — — — — — — — — — —

_| IIS(FAULT)

lis(sa T),min

= lis(rauL

IL/ kILIS

-
P

I o I
Diagnosis_PROFET_IISFAULT_ISSAT.emf

Figure 37 SENSE behavior - overview

9.3 OFF RAETI12H

HiBEL T RARKE, BTS7012-1EPA kA BEHMAIBEREHRITILR. BT BELRSE, &
FA—LesMERrot (THIEBFEMATIMRA ERIERRIR) , Al EER ERER X EIRER. R
SR EMNESER G (REIHHBNESEMERR, W%E 9.2.2 FEFR) , BEXHFN, XN
BEIZHREY, 1S BRI BRI hsravmo
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9.3.1 FrE& A E B (hsiororr)

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

hs(rauLT)

hsioLorr)

A/

Vbs(oLorr) Vos

Figure 38 /;sin OFF State

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

A J

A J

tiscoLoFF)_D t

A
Vour ~ Vs

o
VDS(OLOFF) ‘_““\
| Load

— |
Y connected

anpase
Sl

IIS(OLOFF)

/ 1S(OL)

.

t
Diagnosis_PROFET_OLOFF_time.emf

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

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

IN
OFF ON OFF

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

Diagnose_PROFET_SENSE_timings.emf

L 7

Figure40 SENSE Settling / Disabling Timing

IN

off | on | ore

“y

DEN

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

Diagnose_PROFET_SENSE_timings_SLC.emf

Y

\

IIS

t

Figure41l SENSE Timing with Small Load Current
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9.5 L ETB SN

Vs=6VE| 18V, T,=-40°C & +150°C
HAME: Vs=13.5V, T,=25°C
AR A2 HB A A EES Y (BRIESIMGER)

R.=3.30

Table19 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 | /igsan 4.1 - 15 mA | 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 21 (nowm)
Vis=0V
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 34
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 34
Saturation Voltage inkus | Vgs - 0.5 1 v b P_9.6.0.6
Operation Vs=6V
(Vs - Vis) IN =DEN = “high”
I =1.2" I nom
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
Data Sheet 49 Rev. 1.11
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Table 19 Electrical Characteristics: Diagnosis - General (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Power Supply to IS Vsisiciamp)_- |33 36.5 42 \% hs=1mA P_9.6.0.9
Pin Clamping Voltage 2 T,=-40°C
atT,=-40°C See Figure 17
Power Supply to IS VoisicLamp). 25 | 35 38 44 v 2 P_9.6.0.10
Pin Clamping Voltage ls=1mA
at7,=225°C T,225°C
See Figure 17

1) REZEFNE - HIRIHERE,

2) MAERE T,=150°C,

9.5.1 TR SKE - PROFET™

Table 20 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 | SeeFigure37and|P_9.6.1.1
Figure 38
SENSE Open Load in OFF | /i5010r) 1.9 25 35 mA | See Figure37and|P_9.6.1.2
Current Figure 38
SENSE Delay Time at tiseaun o |- 500 |- us |V P_9.6.1.3
Channel Switch ON after See Figure 35
Last Fault Condition
SENSE Open Load in OFF [ tisoiorp p |30 70 120 |ps | Vos=<Vororn 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 tasion) - 5 20 us | 1= fyean P_9.6.1.6
with Nominal Load from DEN rising
Current Stable edgeto/s=1/

(kILIS,MAX@ l)*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
edgetols=1./
(Kiismax @ 1) * 0.9
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Table 20 Electrical Characteristics: Diagnosis - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Disable Time tasiorn) 5 20 us Y P_9.6.1.8
From DEN falling
edge to s =
hs(orr) See
Figure 40
SENSE Settling Time after |tgsq - 5 20 us Y P_9.6.1.9
Load Change from I =1 (ca L tO
1= ca) (see
AKiLsom)
See Figure 40
SENSE Settling Time after |tys o) sic |- 250  |400 us Y P_9.6.1.14
Load Change with Small DEN = “high”
Load Current from Load Change
to ls=1I./ (kius@ 1)
from /i (cay to
IL(CAL)_OL
1) REFEFNIR - HIZITEE.
9.6 TS - ThRAH AR
Vs=6VE| 18V, T,=-40°CE +150°C
HARIE: s=13.5V, T,=25°C
MR F A2 HRBPAM A EEED M (FRIEZIMIRA)
R.=3.30
9.6.1  IZHITNEEHE -12mQ
Table 21 Electrical Characteristics: Diagnosis - 12 mQ
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Open Load Output Current |/ o) 4, 6 185 |32 mA  |hs=hsoy=4HA | P_9.7.37.1
aths=4pA See Figure 34
Current Sense Ratio at Kiisoz -23.5% 4785 |+23.5% lL2=20 mA P_9.7.37.6
I =l
Current Sense Ratio at KiLisos -15.0% 4785 |+15.0% ILes=100 mA P_9.7.37.9
I =15
Current Sense Ratio at KiLisos -13.0% 4785 |+13.0% lLes=250 mA P_9.7.37.12
I=1l s
Current Sense Ratio at Kisia -7.0% |4785 |+7.0% ln=1A P_9.7.37.15
I=1y
Current Sense Ratio at Kisis -3.9% |4785 |+3.9% Iiz=2A P_9.7.37.17
I =13
Data Sheet 51 Rev. 1.11
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Table 21 Electrical Characteristics: Diagnosis - 12 mQ
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Current Sense Ratio at Kiisis -3.7% |4785 | +3.7% lus=4A P_9.7.37.19
I =15
Current Sense Ratio at Kiisi7 -3.6% |4785 |+3.6% lur=TA P_9.7.37.21
=14
SENSE Current Derating  |Aksoy  |-16 0 +16 (% |V P_9.7.37.26
with Low Current I car) oL = los
Calibration I (can)_ot_n=TLos
lica or L= o2
TA(CAL) =25°C
See Figure 33
SENSE Current Derating Ak swow  |-3 0 +3 % |V P_9.7.37.27
with Nominal Current lcany=11s
Calibration I can w= a7
hican L=z
TA(CAL) =25°C
See Figure 33
1) RESEFIR - BIRIHEE.
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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

Vet

C’pwo nal ﬂl Fjp! ional |

| _T_ :

Cvscnol
Logic Supply -=
£

Cvs

PROFET™ +2

L Microcontroller
[ “vs2

i
(]
g
ZWIR[

o5

Z oap* ]

Logic GND
- —
I |1 Power GND !_Op ional

Chassis GND
*See Chapter 1 ,Potential Applications®

AL TN

Figure 42 BTS7012-1EPA Application Diagram

AR XE— B BB BB T o FTEL /T PTG o

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

Output Rpsion),max @ T,=150°C Load connected
12mQ 21.5mQ H4_55W
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Table23 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7012-1EPA output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7012-1EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7012-1EPA outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7012-1EPA output during Open Load in OFF
diagnosis

Cour 10nF Protection of BTS7012-1EPA output during ESD events and BCl

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

Cus 100 nF Filtering of voltage spikes on the battery line

Cysenn 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

Dz, 7V Z-Diode Protection of microcontroller during Overvoltage

Raoc 4.7kQ Protection of microcontroller ADC input during Overvoltage, Reverse

Polarity, Loss of Ground
Value to be tuned according to microcontroller specifications

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

Renp 470 Protection in case of Overvoltage and Loss of Battery while driving
inductive loads

10.3 BEZWAEERE
v MNEEXS|IRIFMEAMIE R, BERFA]

¢ ANTREZEE, E0ILUAIE) http://www.infineon.cn/
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Figure 44 PG-TSDSO0-14 (Thin (Slim) Dual Small Qutline 14 pins) Package pads and stencil
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Table24 BTS7012-1EPA - List of changes

Revision Changes

1.11,2024-07-29 |Icon “PRO-SIL™ ISO 26262-ready” added to front page

Chapter 6.1.2, Chapter 9.2.2 updated

Figure 34 updated

P_9.7.3.1replaced by P_9.7.37.1

P_9.7.3.5replaced by P_9.7.37.6, updated (Min./Max.: -34.0%/+34.0% - -23.5%/+23.5%)
P_9.7.3.9 replaced by P_9.7.37.9, updated (Min./Max.: -25.0%/+25.0% - -15.0%/+15.0%)
P_9.7.3.12 replaced by P_9.7.37.12, updated (Min./Max.: -22.5%/+22.5% - -13.0%/+13.0%)
P_9.7.3.15 replaced by P_9.7.37.15, updated (Min./Max.: -12.5%/+12.5% - -7.0%/+7.0%)
P_9.7.3.17 replaced by P_9.7.37.17, updated (Min./Max.: -7.7%/+7.7% - -3.9%/+3.9%)
(
(

P_9.7.3.19 replaced by P_9.7.37.19, updated (Min./Max.: -4.5%/+4.5% - -3.7%/+3.7%)
P_9.7.3.21 replaced by P_9.7.37.21, updated (Min./Max.: -4.0%/+4.0% - -3.6%/+3.6%)
P_9.7.3.27 replaced by P_9.7.37.26, updated (Min./Max: -30/+30 - -16/+16)

P_9.7.3.29 replaced by P_9.7.37.27, updated (Min./Max.: -4/+4 > -3/+3)

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

Tablel typo fixed (k||_|si 4800 > 4785)

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

Figure 17, Figure 31 updated (typo fixed)

Figure 1, Figure 21, 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 kius 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 - Vis))

1.03,2019-10-30 |P_9.7.3.6,P_9.7.3.9,P_9.7.3.12,P_9.7.3.15,P_9.7.3.17,P_9.7.3.19, P_9.7.3.21 updated
(Typ.: 4875 > 4785)
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Table 24 BTS7012-1EPA - List of changes
Revision Changes

1.02,2019-10-15 |P_8.7.3.1,P_8.7.3.7, P_8.7.3.8 updated (added in Note or Test Condition: link to Figure
25) P_7.5.3.4,P_7.5.3.5 updated (added in Note or Test Condition: DEN = “low”; link
to

Figure 19)

P_7.5.3.12 updated (added in Note or Test Condition: see Figure 21; deleted unnecessary
space in Symbol: [dVOUT / dt | » |dVOUT / dt|)

P_8.7.3.6 updated (added in Note or Test Condition: see Figure 26) P_9.7.3.1

updated (added in Note or Test Condition: See Figure 34) P_9.7.3.6 updated
(Min./Typ./Max.: -45%/4800/+45% - -34.0%/4875/+34.0%) P_9.7.3.9 updated
(Min./Typ./Max.: -38%/4800/+38% - -25.0%/4875/+25.0%)

P_9.7.3.12 updated (Min./Typ./Max.: -34%/4800/+34% - -22.5%/4875/+22.5%)
P_9.7.3.15 updated (Min./Typ./Max.: -22%/4800/+22% - -12.5%/4875/+12.5%)
P_9.7.3.17 updated (Min./Typ./Max.: -9%/4800/+9% - -7.7%/4875/+7.7%)

P_9.7.3.19 updated (Min./Typ./Max.: -6%/4800/+6% - -4.5%/4875/+4.5%)

P_9.7.3.21 updated (Min./Typ./Max.: -5%/4800/+5% - -4.0%/4875/+4.0%)

P_7.5.3.11 updated (added in Note or Test Condition: see Figure 19) P_4.2.3.6
updated (Max.: 12 mJ > 15 mJ)

Figure 1, Figure 42 updated

Chapter 1 updated (or LED equivalent » or equivalent electronic loads (e.g. LED
modules)) P_4.3.0.7 added

Table 23 updated

Chapter 5.1 updated (added: see Chapter 10 for the complete application

setup overview)

1.01,2019-06-26 |Chapter 9.2 updated (2 V > VosoLorn)

General: updated (ReverSave™ -

ReverseON) Figure 1 updated

Chapter 1 updated ((inserted headline "Product Validation"), (Qualified in accordance
with AEC Q100 grade 1 - Qualified for automotive applications. Product validation
according to AEC-Q100 Grade 1.))

General: updated Product Name (PROFET™+2 » PROFET™+2 12V)

Page 1: updated figure product

Table 23 updated punctuation

Chapter 9.3.1 updated (typo)

Page 1: updated (Package PG-TSDS0O-14-22 > Package PG-TSDS0-14)

Figure 29 updated

Figure 43 updated (PG-TSDS0-14-22 (Thin (Slim) Dual Small Outline 14 pins) Package
Outline > PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline)
Figure 44 updated (PG-TSDS0-14-22 (Thin (Slim) Dual Small Outline 14 pins) Package
pads and stencil > PG-TSDSO-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads
and stencil)

Table 1 updated ((Symbol: lvsisieer) > hsisieer)_ss), (Parameter: Minimum Overvoltage
protection (T, =25 °C) > Minimum Overvoltage protection (T, = 25 °C))

P_9.6.0.6 updated (Note or Test Condition: removed unnecessary line-break)
1.00,2018-05-23 | Data Sheet available

P

Data Sheet 58 Rev. 1.11
2024-07-29



o _.
BTS7012-1EPA In fl neon
PROFET™ +2 12V

BR

HR

1 BEEIZR o.oeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeseseessssesesssssasssssssssssasssssasasssssssassasasssssssssssssssssssssasaasasssasasaans 1
2 BB IR IE . vvveeeeeirreeeesisineeeessssneeessssssseessssssssessssssssseesssssssesssssssasssssssssasssssssssasssssssansssss 3
2.1 FEEE] ettt ettt et et ettt ettt et s et e s et s ets et et e ae st s e e e seteaenenaene 3
2.2 b = SOOI 4
3 G BB .....cooovvreeeerirrneeeeesssneeeesssssseessssssssesssssssssessssssssesssssssasssssssssassssssssassssssssasessssnnans 5
3.1 B BEITDED ...veveeee ettt ettt e et sttt et et ae ettt st ettt aeaetae s et et st e aeeeeaeaetnaeeas 5
3.2 B BITE S ATIBE ..ottt ettt ettt et sttt et s ses e aetasaesees e st s e sesaeastseaeeas 6
4 P I A e eeeeeeciiereennieereeseeseererssssecssessssscsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsns 7
4.1 R B R BT TE B - B vttt ettt s et ssaer e eneeraeneeee 7
4.2 L I R R T B - TIIZRZ ettt et e ettt tas e et st e s s es s eeeaesesaens 9
4.2.1 THZREE - 12 M0 et e e ettt et e e e tas e ettt s e et s ses e s et as e sesasaes et et ettt et s esesaenesanaenas 9
4.3 BT ettt ettt sttt ettt en et et et et etenaeaenas 9
4.4 731 1= OO 10
4.4.1 POB TR B oottt ettt ettt ettt ettt e et ettt et st et seseneaeas st sttt st ns 11
4.4.2 FABEFTT ..ottt ettt ettt e st st es et et s et et as e st et etnaesesas 12
5 FBEE T ...eeeeeeeeeeeiieiirinreeeeeeeessessnnnssseeeessssssssssnsssssessssssssssssssssssessssssssssssanassssesssssssnnnns 13
5.1 BEINT IR (IN) ettt ettt esae s st s sasaesetsaesssassesasaesesasaessssaesssaees 13
5.2 TG I ..ottt ettt et e e et et e s s et et e s e s et et esese e et et eaeatateses et et et esentateseseneteseneneatesenene 14
5.3 BB AT IEIZEED B ....o.oeeeeeeeee ettt ettt ettt ettt 14
6 = 2 Rt 15
6.1 B EREET oottt ettt et ettt ettt ee et e e et e e et seea et e e eeaereneeaeeeeane 15
6.1.1 G ol = SOOI 16
6.1.2 = = OO 16
6.1.3 PRERERETN ..ottt sttt a s s st s et esas s st st esasasastasassnansesans 16
6.1.4 BHTIEET oottt ettt ettt ettt e e et et et st as e sets s etaeaenenaeneraes 16
6.1.5 TEBIERETN .ottt ettt ettt et sttt a ettt et en s s et s nas 16
6.2 7 x4 O RO SRR 17
6.3 B B T oottt ettt ettt ettt e sttt et et aet et eees et etn e 18
6.4 B B U - T I oottt ettt ettt s et en e 19
6.4.1 BTSTOL2-TEPA.eeeeeeeeeeeeeeeeeeeeee s e eeetee e seeaesesaesesssaesaeaseasessessasestasssaseesessaesassasassssseassssaseassssasssenes 19
7 T BB cuvveeeereeeecrreeeessreeesssresessseessssnessssseessssesssssseessssssssssesssssssssssassssssessssssessssasessssnsssnnane 20
7.1 BRI SEAEEEBE ..ottt ettt ettt ettt ettt et et e tenaens 20
7.2 DRBITAZ ..ottt ettt sttt ettt a ettt et a et ettt e s et et e s s e e netns 21
7.2.1 DR T BEE DI Z ..ottt ettt ettt ee s e st a et e enesaeneraes 21
7.2.2 DR T R E DI Z ..ottt ettt ettt et e s s e s e ts e etaeaenesaeneraes 22
7.2.3 BRI EBIEBRII ..ottt ettt sttt ettt seeaen s aeaenas 23
7.3 T T TRETIE oottt sttt ettt ettt ettt tenaees 23
7.3.1 T T R AT T ettt ettt ettt e et e e et et es s e et e ts s etaeaenenaeneraes 23
7.3.2 H T B B B B B R ML oottt et st s et e s etsassssaeae 25
7.4 TR AN oottt ettt ettt ee et s et e e 26
7.4.1 B R M TR - PROFET™ ...ttt sttt st s st ss st s s sasassesssssssasassssssssnas 26
7.5 B AT I - DRI oottt ettt ettt sttt e et st s e en e 27
7.5.1 IHEREGIHEZR - 12 MO ettt sttt st sttt s st s st ssasasssaesesnas 27
Data Sheet 59 Rev. 1.11

2024-07-29



o _.
BTS7012-1EPA In fl neon
PROFET™ +2 12V

BR
8 L /T 30
8.1 T R IR ettt ettt ettt ettt ettt et s et ettt et s a et e te st et ete s et s aenenaene 30
8.2 T IR I ettt ettt ettt ettt ettt et s ettt s et s a et aea ettt ese s et s aenenaene 32
8.3 RSB IRATARIPFDIZBIMLIE ...ttt s e ses e 34
8.3.1 =] =1 SO OO 34
8.4 LRI ettt ettt ettt ettt sttt e a et et e tat et e te s et s e nanaene 37
8.4.1 B A AR ettt ettt ettt ettt ettt ettt et et et s e et et et s s etanaeeas 37
8.4.2 T R R ettt ettt ettt ettt sttt et s st s et en s asaetaes 38
8.5 BT LETERETEIR .ottt ettt sttt sttt ettt ettt ettt ettt esesastetans 38
8.5.1 B A D dE T T T .ottt ettt ettt ettt et et ae e et et ene et et eseneatenenenenenas 38
8.5.2 HIZETEER .ottt ettt et ettt ettt e et et e s eas e ets e s etasaeneeaeaeraes 38
8.6 R R I ettt ettt ettt ee et en ettt eee e r e 39
8.6.1 LRI B AT - PROFET™ .ottt ettt et e s s et s e s e sasaesesasaesssassessassetsassssassesaes 39
8.7 FRIPEERIFIE - THERIFIEEZ oottt et tas e ts et sss e essaesssaens 40
8.7.1 FRIPIHZREAEEZR - 12 MOttt e sttt ees s san s eesaenaeaeas 40
9 y .. Rt 42
9.1 BBEIZR ..ottt ettt ettt ettt et ettt s st et ettt e st et et et s s eeaes et esnananaenens 43
9.2 ON R S TR T2 Bttt ettt ettt et s st s e s e s ettt s e sessasss s e sesesesasanans 43
9.2.1 BEITRBZMI  (KILS)  vveveveeereeeeeeeeesesesesesesssesessssesssesesesesesesasasasasasassssssssssssssssesssssesssesssssssssasssassnssssssssssssssssens 44
9.2.2 WFEEE/JIL (I|s FAULT) ................................................................................................................................ 45
9.3 OFF R R T ettt ettt ettt etas e sesessetasaessssaesetsaenasaens 46
9.3.1 FFERIAETEETR (/IS0L0FF)  «evvrereereeeeeeseesassssesssesesessssssssssssssessssssssssssssesessssssasssasssssssesssessssssssesesasssassssasess 47
9.4 SENSE ) 5 2O 48
9.5 liﬁEEl I ettt ettt et ettt ettt s ettt s et e et s et as et et s aeeesaenenaes 49
9.5.1 T B AT IE - PROFET™ ..ottt ettt tes e e s e et s e sst s e sesassesasaesesasassenasasnsassesaes 50
9.6 i’z‘l*ﬁEE’ﬁﬁ'EE S THERBIEBZR oottt ettt et ee s 51
9.6.1 TEBITNZREBIEZR - 12 MOttt ettt ettt s s sas s sesaensssas 51
10 FZBIE R covvreeeeeesrneeeecisssneesesssssneesssssssesssssssseessssssssssesssssasssssssssessessssssassssssssnsessssssnsssses 53
10.1 Z P B ERTBIEE] ...ttt ettt s s e tasaesesassesstaesessaesetasaesssassesasaessssaesetasassasaees 53
10.2 LA = avE1- 1 1a <O 54
10.3 2 == L = OO 54
11 BBEE I cnveeeeeeiireeeecinneeeeeessneeesesssseeeesssssseesssssssassessssaseesssssressesssssrassessssasesssnssnasees 55
12 BITIETR veverrrrrreerirnreeeeesssneeeesssssneessssssseesssssssssssssssasessssssssssesssssssssssssssassssssssasessssssnassses 57
= [ SO PP RRRRPPUORRt 59
Data Sheet 60 Rev. 1.11

2024-07-29



N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

Ftt, FHAEBHREIZ P SOR AR A SR FT 5 SR A& R152, 158 I http://www.infineon.com
BEXBRXMAPIGEX RS Z BEFEERAES, URHNEXXMANE, FEOARTESARAEIIERNE,

EBNMREREXHE, RTERSHIER LRGP, B CERWERFIEPRIREENTARTES FEREEMmERE
RS EERASEREN SR, R OERRIBRGERFHNTEEIERESE. MEREFRELRREA, BFREFERAETX

o

Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

s 2026-03-03

Infineon Technologies AG AR,
== Neubiberg 85579

h#X © 2026 Infineon Technologies AG
3= ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
https://www.infineon.com,


http://www.infineon.com/
mailto:erratum@infineon.com
https://www.infineon.com/

	智能高边功率开关
	1 概述
	潜在应用
	Figure 1 BTS7012-1EPA Application Diagram. Further information in Chapter 10
	基本特性
	保护功能
	诊断特性
	产品验证
	描述

	2 框图和术语
	2.1 框图
	2.2 术语

	3 引脚配置
	3.1 引脚分配
	3.2 引脚定义和功能
	Table 2 Pin Definition


	4 产品一般特性
	4.1 绝对最大额定值 - 通用
	Table 3 Absolute Maximum Ratings1)
	ESD Susceptibility
	注释

	4.2 绝对最大额定值 - 功率级
	4.2.1 功率级 - 12 m Ω
	Table 4 Absolute Maximum Ratings1)

	4.3 工作范围
	Table 5 Functional Range - Supply Voltage and Temperature1)

	4.4 热阻
	Table 6 Thermal Resistance1)

	4.4.1 PCB 设置
	Figure 5 1s0p PCB Cross Section
	Figure 7 PCB setup for thermal simulations

	4.4.2 热阻抗
	Figure 9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1


	5 逻辑引脚
	5.1 输入引脚（IN）
	Figure 11 Input circuitry

	5.2 诊断引脚
	5.3 电气特性逻辑引脚
	Table 7 Electrical Characteristics: Logic Pins - General


	6 电源
	6.1 操作模式
	6.1.1 未上电
	6.1.2 上电
	6.1.3 休眠模式
	6.1.4 待机模式
	6.1.5 活动模式
	6.2 VS 欠压
	6.3 电源电气特性
	Table 9 Electrical Characteristics: Power Supply - General

	6.4 电源电气特性 - 产品特性
	6.4.1 BTS7012-1EPA
	Table 10 Electrical Characteristics: Power Supply BTS7012-1EPA


	7 功率级
	7.1 输出导通电阻
	Figure 15 RDS(ON) variation factor

	7.2 驱动负载
	7.2.1 驱动阻性负载
	7.2.2 驱动感性负载
	Figure 17 Output Clamp concept

	7.2.3 输出电压限制
	7.3 高级开关特性
	7.3.1 逆向电流行为
	Figure 19 Inverse Current Circuitry
	Figure 20 InverseON - Channel behavior in case of applied Inverse Current

	7.3.2 H 桥配置的跨电流鲁棒性
	7.4 功率级电气特性
	Table 11 Electrical Characteristics: Power Stages - General

	7.4.1 电气特性功率级 - PROFET™
	7.5 电气特性 - 功率输出级
	7.5.1 功率输出级 - 12 m Ω

	8 保护
	8.1 过温保护
	Figure 22 Overtemperature Protection (Absolute)

	8.2 过载保护
	Figure 24 Overload Current Thresholds variation with VDS
	Figure 25 Overload Current Thresholds variation with TJ
	Figure 26 Overload Detection Current variation with VS voltage

	8.3 发生错误时保护和诊断机制
	8.3.1 重启策略
	Figure 27 Retry Strategy Timing Diagram
	Figure 28 Retry Strategy Timing Diagram - Channel operated in PWM

	8.4 其他保护
	8.4.1 反极性保护
	8.4.2 过压保护
	8.5 防止连接丢失
	8.5.1 掉电和负载连接断开
	8.5.2 地线丢失
	8.6 保护电气特性
	Table 15 Electrical Characteristics: Protection - General

	8.6.1 保护电气特性 - PROFET™
	8.7 保护电气特性 - 功率输出级
	8.7.1 保护功率输出级 - 12 m Ω
	Table 17 Electrical Characteristics: Protection - 12 mΩ


	9 诊断
	9.1 概述
	Table 18 SENSE Signal, Function of Application Condition

	9.2 ON 状态下诊断
	9.2.1 电流检测（kILIS）
	Figure 33 ΔkILIS calculation formulas

	9.2.2 故障电流（IIS(FAULT)）
	Figure 35  IIS(FAULT) at Load Switching
	Figure 36 SENSE behavior in Fault condition

	9.3 OFF 状态下诊断
	9.3.1 开路负载电流（IIS(OLOFF)）
	Figure 38 IIS in OFF State

	9.4 SENSE 时序
	Figure 40 SENSE Settling / Disabling Timing

	9.5 诊断电气特性
	Table 19 Electrical Characteristics: Diagnosis - General

	9.5.1 诊断电气特性 - PROFET™
	9.6 诊断电气特性 - 功率输出级
	9.6.1 诊断功率输出级 - 12m Ω
	Table 21 Electrical Characteristics: Diagnosis - 12 mΩ


	10 应用信息
	10.1 应用电路简图
	Figure 42 BTS7012-1EPA Application Diagram

	10.2 外部元器件
	10.3 更多应用信息

	11 封装外形
	绿色产品（符合 RoHS 标准）

	12 修订记录
	目录

	目录



