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Table1 Product Summary

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsuy) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (7, 25 °C) Vbs(cLamp)_25 35V
Maximum current in Sleep mode (7,< 85 °C) Iys(sLeep)_ss 0.5 pA
Maximum operative current IGND(ACTIVE) 4 mA
Maximum ON-state resistance (7,= 150 °C) Ros(on)_150 110 mQ
Nominal load current (T,= 85 °C) I (nom) 2A
Typical current sense ratio at /. = linowm) kius 1075
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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) BERFTERL SIS ATE PCB EIERE—E, BERFERLSIISERSERTE &, PCBELLIILITA

REIS AR IR Ao
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Table 3 Absolute Maximum Ratings®

T,=-40°C B +150°C; FREBEHIUMASE, EERANSIH (CRIESEME)

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 VaatiLo) - - 35 v 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 |- P_4.1.0.9

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 Ioirev) -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 hs -25 - hssamm [MA |- P_4.1.0.18
AX

Temperatures

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

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

ESD Susceptibility

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

(HBM)

Data Sheet 7 Rev. 1.01
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Table3  Absolute Maximum Ratings! (continued)

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

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

ESD Susceptibility OUTn vs GND| Vespam ou |4 - 4 kv HBM? P_4.1.0.22

and VS connected (HBM) T

ESD Susceptibility all Pins Vesp(com) -500 |- 500 v 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) RAADFHIV, BT Latch-Up Mik: 5.5V

3) BREBANFE ESD, AfAIEE! “HBM”, FF& AEC Q100-002 #RiE,
4) BREBINEB ESD, FEEBREEY “CDM”, FFE& AEC Q100-011 R,

AR

1. UL FTFYRIIT 7T AFER KT 5 HE R LT o KRBT |EITELEXTRABE (EZ 1 T LIFATFE= 70
a1HAy Al Lo

2. BERHIRPIIEES TERILL IC TEEHEF AT KIES 1 TR B IE TN EE L] T IEE T IEEE,
RIPDIEET BN T IELEE EHIERIEMTIR 1T H
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4.2 %3 R AKEIEE - ThELE

4.2.1 IhFEL -120m Q

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 - - 13.5 mJ |l = 2" now) P_4.2.8.1
Single Pulse Ty0= 150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 4 mJ |/ =1 nowm) P_4.2.8.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Maximum Energy Dissipation | Exgreiay) - - 10 mJd  |/.=220 mA P_4.2.8.4
Repetitive Pulse - Relay Ty0= 85 °C

Vs=13.5V

2M cycles
Load Current I - - lowm |A - P 4283

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. 1.01
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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.cve) - - 31 |V Cuseno IS required P_4.3.0.7

reached after Overload when the Overload

Protection activation Protection is

leading to “Undervoltage on triggered (see

Vs” condition 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 - 150 |(°C - P_4.3.0.5

1) REIEFNR - BIgITEE.
2) WMRBE Vs L Vsexr,cowpmin = 3.1 Vo SNREBE Vs rEn: Vs(exr,cowymin = 4.1 Vo
3) RIPTHEE( IR,

JERE ELIEREA, IC BB ET, B EEEESIF A TERIR I 75
EHo
4.4 FAFH

2R MBRFEHIEEIRIE JEDEC JESD51 fi/EE kR, B THEEZ 5L, 1515/5 www.jedec.orgo

Table 6 Thermal Resistance?

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

Thermal Characterization  |¥ ;op - 3.8 6.4 Kw |? P_4.4.0.1
Parameter Junction-Top
Thermal Resistance Riyc - 3.3 5.5 Kw |2 P_4.4.0.2
Junction-to-Case simulated

at exposed

pad
Thermal Resistance Ry a - 346 |- Kw |2 P_4.4.0.3
Junction-to-Ambient

1) RETEFR - BIZITHEE.
2) #R#E Jedec JESD51-2,-5,-7, TEBAXTRBI FRA2s2p b =@ GEH + %) A 21MRHAEE 2x70
um Cu. 2x35um Cu) BY76.2x114.3x 1.5 mm R _E#HITIEN, TERAMNBELT, BENEFESETHNSG

R FLIES S5 E— 1N E A, EINETE T, = 105°C. Ppissipation =1 W FHTHEITH
Data Sheet 10 Rev. 1.01
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1,5mm

70 um modeled (traces, cooling area)

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_Zth_1s0p.emf

Figure5 1sOp PCB Cross Section
70 um modeled (traces)
c re— 35 um, 90% metalization*
€
2 35 um, 90% metalization*
70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_Zth_2s2p.emf
Figure6 2s2p PCB Cross Section
JEDEC 1s0p / footprint
JEDEC 1s0p / 600mm? JEDEC 2s2p
| ] | ]
PCB 1s0p + 600 mm? cooling PCB2s2p /1sOp footprint
PCB_sim _setup_TSDSO 14.emf
Figure7 PCB setup for thermal simulations
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Figure8 Thermalvias on PCB for 2s2p PCB setup
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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 “EHBRF F“RBEF NETXEMR DSEL 5IHERNBEENRIFBITFSS, BEEEBURTH
NS |BINBYZIEIRZSH] DENSIHIBBIORKE (B0 F 8.3 F THREZIFIBE) . 1285 AEES
5®mN5IHER. &0 811 THRESHMT,

5.3 B IEZES|

Vs=6VE| 18V, T,=-40°C & +150°C

HAME: Vs=13.5V, T,=25°C

#HEm A (D) 5|#I=IN, DEN, DSEL

Table 7 Electrical Characteristics: Logic Pins - General

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Digital Input Voltage Voierh) 0.8 13 2 \% See Figure11land|P_5.4.0.1
Threshold Figure 12
Digital Input Clamping Voucoawey | - 7 - Vv b P_5.4.0.2
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 Voigvs) - 025 |- v 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”) | I, 2 10 25 HA V=08V P_5.4.0.6
See Figure 11 and
Figure 12

1) REFEFNIE - RIKITIEE.
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Figure13 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

HFREHFRAGIE (INn. DEN. DSEL) MBI ZEKEBF B, S[EFLTFIRERN, & BTS7120-2EPG

RFRERIETURY, PREMILIEEIXRA, HERRED (BUSH hsser) o S0 TFARERRIR,

BRTRITRFIPIE, (NHSBRIPBUER, S[EAEHFNAKERN (158 = 0, B0 F 8.3.1
THREZIFHE) -

6.1.4 FHER

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

6.1.5 AR

JESHRILE BTS7120-2EPG WIIEE TEERN. —E—1NMRIASIBINEIA“SEF, sSEmM=EAN
JETIRET. 2RHHFEENA lovacvey FTEE (TE GND SIHIANIIE, EA VS SIHIAMEREIEREHE
) o . WEMTERIPEEEBUEN. WA LU#TIZET
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Figure 14 Vsundervoltage behavior
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FEIR

6.3 R SIS

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

R.=5.60Q

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 | Vs - 0.7 - Vv b P_6.4.0.6
Shutdown Hysteresis Vsior)~ Vsuy)

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

1) REZSEFNIE - BiIRIHERE.
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FEIR

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.=5.6Q

6.4.1 BTS7120-2EPG

Table 10 Electrical Characteristics: Power Supply BTS7120-2EPG

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

Power Supply Current Iys(sLeep) 85 |~ 0.01 0.5 pA b P_6.5.8.1
Consumption in Sleep Mode Vs=18V
with Loads at T, <85 °C Vour=0V

IN=DEN = “low”

T7,=85°C
Power Supply Current Iys(sLeep) 150 |~ 1 8 MA Vs=18V P_6.5.8.2
Consumption in Sleep Mode Vour=0V
with Loads at T, =150 °C IN=DEN =“low”

T,=150°C
Operating Currentin Active | lgypactve) |~ 2 4 mA  |Vs=18V P_6.5.8.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand- | Igyp(stay) - 12 1.8 mA | Vs=18V P_6.5.8.5
by Mode IN = “low”

DEN = “high”
1) REFEFMA - HIGIHEE
Data Sheet 19 Rev. 1.01
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7.1
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2.20
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2.00

I ] I I

Reference value:
"2" = Rpgion)max @ 150 °C
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BY 18] ton 0 torr X IE LS
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t
90% of Vs

torr(DELAY) \
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-(dV/dt)ore
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Figure 17 Output Clamp concept
TRV P BE RGOS AR, FE7E BTS7120-2EPG #£8l. BE2ITBEARWT (7.1):
E = Vpscramm [VS ~ Voscrame) in(1- el )+ IL:| L (7.1)
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RAREE, UMBATERRNERAER, ZETHMIRITIRS,
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Figure 18 Output Voltage Limitation activation during diagnosis

7.3 SRR

731 FREBRTAH

2 Vour> Vs BY, BB v MATHERBHRAE (BRE19) . XFFEHRTAER.
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7.4 ThER LB SFY

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

RL: 560
Table 11 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Noteor Number
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
Voltage at 7,225 °C IL=5mA

T,=25°C

See Figure 17

1) MEE T, =150°C,

7.4.1 ThER LG B S5 - PROFET™

Table12 Electrical Characteristics: Power Stages - PROFET™

Parameter Symbol Values Unit | Note or Number
Timings
Switch-ON Delay ton(ELAY) 10 35 60 us Vs=13.5V P_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 us Vs=13.5V P_7.4.13
Vour =90% Vs
See Figure 16
Switch-OFF Time tore 15 50 100 s Vs=13.5V P_7.4.1.4
VOUT =10% Vs
See Figure 16

Switch-ON/OFF Matching Atsw -20 20 60 us Vs=13.5V P 7.4.1.5
ton - torr
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Table 12 Electrical Characteristics: Power Stages - PROFET™ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.16
Vour=30% to 70%
of Vs
See Figure 16
Switch-OFF Slew Rate -(dV/dt)orr |0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.1.7
Vour=70% to 30%
of Vs
See Figure 16
Slew Rate Matching A(dV/dt)sw |-0.15 |0 0.15 V/us |Vs=13.5V P_7.4.18
(dV/dt)on- (dV/dt)ore
Voltages
Output Voltage Drop Vosisio) 2 7 18 mv | P_7.4.1.9
Limitation at Small Load DEN = “high”
Currents channel selected
with DSEL pin
I.=1loy=20 mA
See Figure 18

1) REFEFNIR - RIKITIEE.

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

M FZ SRR A REED W (PRIESIMRRA) -
RLZS.GQ

7.5.1 hEBHSE -120m Q

Table 13 Electrical Characteristics: Power Stages - 120 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosiony2s |- 61 - mQ |V P_7.5.8.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 110 mQ | T,=150°C P_7.5.8.2
T,=150°C LL=1A
Cranking K Vs=3.1V
/|_ =04A
Data Sheet 27 Rev. 1.01
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Table 13 Electrical Characteristics: Power Stages - 120 mQ (continued)s
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosinv.2s |- 675 |- mQ |¥ P_7.5.8.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V
IL=-1A
DEN = “low”
See Figure 19
ON-State Resistance in Rosun)_ 150 |~ - 138 mQ | T,=150°C P_7.5.8.5
Inverse Current at 7,=150°C Vs=13.5V
IL=-1A
DEN = “low”
See Figure 19
Nominal Load Currentper |/, yom) - 2 - A b P_7.5.8.8
Channel (all Channels Ta=85°C
Active) T,=150°C
Output Leakage Currentat |/ s g5 - 001 |05 pbA |V P_7.5.89
T,=85°C Vour=0V
Vin=“low”
Ta<85°C
Output Leakage Current at I (oFF)_150 - 1.2 4 pA Vour=0V P_7.5.8.10
T,=150°C Vin = “low”
Ta=150°C
Inverse Current Capability I an) - 2 - A b P_7.5.8.11
Vs<Vour
IN = “high”
See Figure 19
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/dt| |- - 10 Vius | P_7.5.8.12
Half Bridge Configuration) Vs=13.5V
See Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV | /.=-190 mA P_7.5.8.13
T,=150°C
Switching Energy
Switch-ON Energy Eon - 022 |- mJ |V P_7.5.8.14
Vs=18V
See Figure 16
Switch-OFF Energy Eoer - 026 |- mJ [ P_7.5.8.15
Vs=18V

See Figure 16

1) REZSEFNIE - HiIRIHERE.
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Figure 23 Overtemperature Protection (Dynamic)
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8.3 A EFEIRE RPN IZ BT &

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
toravicn), WIAEBERB IS EMEIRIME, MTRIFE T —RBERUEIHETT nrervicn BB
EREREIME 20 CRIEE) . B 27 (HFE-RBASIRBENSEFT) « B28 (RFE-PwMITH
REE) -
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Figure30 Retry Strategy Timing Diagram with Forced Reset
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MARER) -

8.4.2 T ERP

HEBREBENT Vsexor M Vearwo ZIBIY, fHHREENE TIEHERREBNSI#, BT £ 7.22F
R B R S B AR E S AL 2 A, B R N @B IR A HANMAMR I T ERP, W vs 5
GND Sl ZIBIRYEBIE (Vsiciawr) o

Data Sheet 36 Rev. 1.01
2024-07-29



o _.
BTS7120-2EPG Infineon
PROFET™ +2 12V

RiF

8.5 BhLEEREE KL

8.5.1 = B0 o HOE N

OEBEQHMERZLAAMR, EEHENHIEZMARASEMSENEEY, MNRIKNRMERE, 2
B E A EHIEIE AR, RN EFEELIE, PROFET™ +2 12V BJLIANEEA 10 uH AYLR R
lvowo  TERZ FARRET BEFRAN /S LR EBREEY, FRIVERIMERINGIZS —RE (W0 F 10 F| FFARM_IRE
Dz) RALIBRESFH Nt H B RIRHERRAYER R,

8.5.2 #gEL
WMNRIBBAEFEL, BIIEEEFHNASIHIF MCcU £#I285 ZEhEZE— 1 EME, MRFBEEXE (0% 10
= FFR)

ARE YIRIEITHFIN 5 IR EIH (BT BIAZHE) » e EXRT, B—1 & LEMH
IS, #IEEA AT LURIFs

Data Sheet 37 Rev. 1.01
2024-07-29



BTS7120-2EPG

(infineon

PROFET™ +2 12V
=RiF
8.6 RIS

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

MR F A2 HRBPAM A EEED M (FRIEXIMIRA)
RLZS.GQ

Table 15 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Thermal Shutdown Tynes) 150 175|200 |°c |™@ P_8.6.0.1
Temperature (Absolute) See Figure 22
Thermal Shutdown Thvs(ass) - 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 22
Thermal Shutdown T o) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 23
Power Supply Clamping VsicLamp)_40 |33 36.5 42 v lvs=5 mA P_8.6.0.6
Voltage at T,=-40 °C T,=-40°C

See Figure 17
Power Supply Clamping |V 25 |35 38 44 v 2 P_8.6.0.7
Voltage at T,=225°C ls=5mA

T,=225°C

See Figure 17
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) 1XThEEM,
2) XTE T,=150°C Bt
3) REFEFMR - HIgIHEE.
8.6.1  fRIFEES4HE - PROFET™
Table 16 Electrical Characteristics: Protection - PROFET™
Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

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 | Ngerry) - 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 38 Rev. 1.01
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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) -
RLZS.GQ

8.7.1 RIFHEBHSR - 120m Q

Table 17 Electrical Characteristics: Protection - 120 mQ

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

Overload Detection Current |/ oyi0) 40 |16 185 21 A b P_8.7.8.1

at TJ =-40 °C TJ =-40°C

di/dt=0.1A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ gy 25 |16 182 |21 A 2 P_8.7.8.7
atT7,=25°C T,=25°C

d//dt=0.1A/us
see Figure 24 and

Figure 25
Overload Detection Current |/ oy 150 [12.5 155 18 A 2 P_8.7.8.8
at 7,=150°C T,=150°C

d//dt=0.1A/us
see Figure 24 and
Figure 25
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Table 17 Electrical Characteristics: Protection - 120 mQ (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/, gy 3 - 11 - A 2 P_8.7.8.5
at High Vos d//dt=0.1A/us
see Figure 24
Overload Detection Current [/ oy j5) |- 11 - A 2 P_8.7.8.6
Jump Start Condition Vs> Vsys)

d//dt=0.1A/us
see Figure 26

1) {IHEEMIo
2) RETEFNR - BIRIHERE,
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Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |Vour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

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

lsaum if counter>0
Overtemperature 4 /IS(FAULT)
Short circuit to Vs Vs lis(oLorr)

(hsauLm if counter > 0)
Open Load <Vs- Vps(oLore) 4

>Vs-Vosorormy | hisioLorn)

(in both cases lisgau if

counter>0)
Inverse current ~Viw=Vour>Vs | lisioLorr)

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

1) EIMY_EHIEERE,
2) Eﬁﬁﬁiﬁ%\;md\a: IL(OL)O
3) HHERBIRT Loyo

9.1.1

SENSE (SSHERX

N5R DEN B N“HEF”, NIEEA DSEL 5|k /a2 EETIEEIER SENSE, & 19 AHEER,

Table 19 Diagnostic Truth Table

DEN DSEL IS

“low” not relevant Z

“high” “low” SENSE output 0

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

HRELUTRMAE, 5150 1S SRR S AHERMALLHIRIER (X kus=1/1s) -
BILEEFFR, HE Vos < Vosoworn

¢ ZRBERISHTRERERY

v REHE (B 83EFMR) SHZAINKERER (B F9.228 TRELIFH)

REBEEHENE ZRIRSRERBRR, 1S 5B EEBRA lseaums

9.2.1 BB (Kiwis)

KM ERRAE EBUR T REM AR, /s bl I i BRI, EEEFEMER Issno S1RMLH
RBHEFE (LEE0A) , MHEERARMER Isey (ZH. PWBAN) . ZFHW E 33 Fim.
EAARIBAM ks &, MALENEREE=R91TH,

BINAE 1S 51RPH MCU B9 ADC NG I Z [BIEFAIMERFERIRIREE, LURMESSURMIIRS (GERINERIE
HASHIER/NETE] 1 ps) o

kus REEVISEIREZ R TRE. HBBEMFIETZHEM. EANENERRXIFEA, aIUERE
IR PRIERE

v EEFIRRIFLNIAERE, 7Rl FRERHE X BREIAER (o) o

v OME IS SRS RZAVERSRHITE ks (Kus @ fican)

v TEM fucnn o B ueay n BOEBTSEEIN, kius FTF ks @ lucay, BRIBETE X Dks

KAES ks FRETMERE 32 AT, M AkusFEE-

ki s@I ki s@I1
Mgy pax = 100 M’AX( iis@lucan L 1 wis@licanyn 1)
kiLis@lyccasy Kiis@Iycar)

kiis@I ko @]
Dkppis iy = IOO-MJN( ILIS™L(CAL).L 1is @lyccany 1)

kILI.\'@lL(CAL] ’ leL\'@IL[CAL)

Figure 32 Akscalculation formulas

FRAERNTE Tacay = 25°C BT SR Akiws BFEM lucan Bl lucann BUREZBH BBIRES
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Figure 33 Current Sense Ratio in Open Load at ON condition
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v MREELSTABREBEIRENT “Nrervcn) + Nrerrricre) * Mrerevn”> WEBEEERG, RHEFF
£RBY BT tisavin o BB M saun, 2= hs = h/kus (SNE 34 FR7R) o« E—1NEIRARR (ERYTES
trerey IBTTHY) , BRI E@EIZHITERSIEME BRI fsavin.

v WNRIBEN ON, BEBREZFT nrerrvicr + Nrerrviere * Nrerrvinn” s MR EER lseavn, BEIA
EITERBRE L GBI toriavcn BYIBIEIHASEIE S DEN SIRBKH, 40 56 8.3.1 & Fik)

o RBEXH, BASIHESEAKEN, WEREEEEIZEIIERZIRAETR Iseuno
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Figure 34  Iisraum at Load Switching
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Diagnosis_PROFET_IISFAULT.emf

Figure 35 SENSE behavior in Fault condition
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A 4 1 g
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Diagnosis_PROFET_IISFAULT_IISSAT.emf

Figure36 SENSE behavior - overview

9.3 OFF K& T gk

H@EL T XFAIRE, BTS7120-2EPG MM BEHMASEEREFHITILIR. BETHELIRES, £
FA—LeshaRo (FHIEBFEM IR ERIEBRIR) , ARNABESERHEREXBIRER, WR
SAKRNIESESYE (WITHRBNESEMERR, 0% 9.2.2 ER) , @EXFN, SR
BEIZHTES, IS BRI _EBBRA lsravino

Data Sheet 45 Rev. 1.01
2024-07-29



BTS7120-2EPG
PROFET™ +2 12V

2

(infineon

FERAEEBEAE (Isoworn)

7 OFF AT, = DEN 5N EN“E"H BfEA DSEL SIHIEFBER, Vs BESEHERE
VosoLorr) FEITEL IR SNR A BIEIEEE BT EBMETER, W Vos ~ Vso ELL, Vos > Vosororro HIZHTH
BUEE Vos < VosoornBY 5 1S SIBIRHERIR hisoorro B 37 B7RT hisioror  hsgaun 5 Vos ZBIFNX FRo
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Figure 37 Isin OFF State
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9.4 SENSE B¢

39 M 41 T/~ SENSE 1€ 8 tsison) THEF teisorr HAIBIBYBYB] 5 (BFEAHTHER) - BF
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m
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i 4
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I

—
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4 P Lsis (D1AG) |
L,

Diagnose_PROFET_SENSE_timings.emf

i

Figure39 SENSE Settling / Disabling Timing
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off | on | oFF
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DENT —I I
t
a / \
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t
Diagnose PROFET_SENSE_timings_SLC.emf
Figure 40 SENSE Timing with Small Load Current
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Figure 41 SENSE Settling Timing - Channel Change
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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.=5.60Q

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 36
SENSE Saturation Current | /igsan 4.1 - 15 mA | P_9.6.0.14
Vs=6Vto 18V
Rsense= 1.2 kQ
See Figure 36
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 33
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 33
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
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Table 20 Electrical Characteristics: Diagnosis - General (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Power Supply to IS Pin Vsisiciamp)_- |33 36.5 42 \% hs=1mA P_9.6.0.9
Clamping Voltage at 2 T,=-40°C
T,=-40°C See Figure 17
Power Supply to IS Pin VaisicLamp)_2s | 35 38 44 v 2 P_9.6.0.10
Clamping Voltage at hs=1mA
T,=25°C T,=25°C
See Figure 17

1) REIEFNE - HIRIHERE,

2) MRE T,=150°Co

9.5.1 TR SKE - 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 | SeeFigure36and|P_9.6.1.1
Figure 37
SENSE Open Load in OFF | /i5010r) 1.9 25 35 mA | See Figure36and|P_9.6.1.2
Current Figure 37
Channel Switch ON after See Figure 34
Last Fault Condition
SENSE Open Load in OFF | tsoi0r. 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 38
Open Load Vps Detection Vbs(oLorr) 13 1.8 2.3 v See Figure 37 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 edgetois=1/

(kILIS,MAX@ l)*0.9
See Figure 39
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 21 Electrical Characteristics: Diagnosis - PROFET™ (continued)

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

SENSE Disable Time tasiorn) - 5 20 us Y P_9.6.1.8

From DEN falling
edge to is= lisorp)
See Figure 39

SENSE Settling Time after | ty5.¢) - 5 20 pus |V P_9.6.1.9
Load Change from I =1 cay L to

=l cay) (see

AKiusivom)

See Figure 39
SENSE Settling Time after | tysuc sic |- 250 400 |ps |V P_9.6.1.14
Load Change with Small DEN = “high”
Load Current from Load Change

to hs= 1./ (kius@ 1)
from I cay to
IL(CAL)_OL

SENSE Settling Time after | tygcq - 5 20 s | Y P_9.6.1.10
Channel Change Start channel:
=1 cny

End channel:

=1 ey L
(see AkILIS(NOM))

See Figure 41

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

tols=1. /

(Kisn @ 1) * 1.1
Start channel:

=1 cay
End Channel:
I =1cay oL
(see Ak svom) and
ILIS(OL)
1) RESEFNIE - HIRIHEE,
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9.6 IZETERSE - ThERmHE

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

MM 2 RA BN A HEEDFE (FRIERIMRRA)
R.=5.6Q

9.6.1 HThERBHLR - 120 mQ

Table22 Electrical Characteristics: Diagnosis - 120 mQ

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

Open Load Output Current |/, o) 4, 1 35 6 mA | hs=lisior)=4 A P_9.7.8.1
aths=4 pA See Figure 33
Current Sense Ratio at KiLisol -27.0% 1075 | +27.0% lo1=10 mA P_9.7.8.5
I =hg
Current Sense Ratio at Kiisoz -25.5% 1075 |+25.5% l2=20 mA P_9.7.8.6
I =l
Current Sense Ratio at KLisoa -24.0% 1075 |+24.0% l.oa=50 mA P_9.7.8.8
IL= o4
Current Sense Ratio at KLisos -12.5% 1075 |+12.5% los=250 mA P_9.7.8.12
I =l
Current Sense Ratio at KiLisoo -8.8% 1075 |+8.8% lLos=450 mA P_9.7.8.13
I =g
Current Sense Ratio at Kiisia -6.0% 1075 |[+6.0% li=1A P_9.7.8.15
I=hy
Current Sense Ratio at Kiisis -5.0% [1075 |+5.0% Iiz=2A P_9.7.8.17
I =3
SENSE Current Derating Ak g0y |-14 0 +14  |% | P_9.7.8.27
with Low Current I (ca) oL = Loz
Calibration lcany ot n=lioa

Iiican) o L= Toa

Tacay=25°C

See Figure 32
SENSE Current Derating | Aksowy |4 0 +4 % |V P_9.7.8.29
with Nominal Current lcay™ I
Calibration lcan n=Iu3

I i) L= oo

Tacay=25°C

See Figure 32

1) REFEFNIR - RIKITIEE.
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Figure 42 BTS7120-2EPG Application Diagram
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Table23 Loads considered for Reverse Polarity setup (see P_4.1.0.5)

Output Rpsion),max @ T,= 150 °C Load connected
120 mQ 110 mQ R10W
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Table24 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7120-2EPG output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7120-2EPG output during Loss of Ground

RpseL 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7120-2EPG output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7120-2EPG outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7120-2EPG output during Open Load in OFF
diagnosis

Cour 10 nF Protection of BTS7120-2EPG output during ESD events and BCI

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

Cus 100 nF Filtering of voltage spikes on the battery line

Cysenp 47nF Buffer capacitor for fast transient

See Table 5 (P_4.3.0.7) for the boundary conditions
A placeholder on PCB layout is recommended

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

Cus2 - Filtering / buffer capacitor located at Vear connector

Rsense 1.2kQ SENSE resistor

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

Dz, 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

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

Renp 470 Protection in case of Overvoltage and Loss of Battery while driving
inductive loads
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Table25 BTS7120-2EPG - List of changes

Revision Changes

1.01,2024-07-29 |Icon “PRO-SIL™ ISO 26262-ready” added to front page
Marking on cover page updated: BTS7120-2EPG > 7120-
2G Chapter 6.1.2, Chapter 9.2.2 updated

Figure 33 updated

P_9.7.8.27 updated (Min./Max.: -30/+30 > -14/+14)

P_9.7.8.29 updated (Min./Max.: -5/+5 > -4/+4)
1.00,2020-12-14 | Data Sheet available
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