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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) Ns(sLeep)_ss 0.5 A
Maximum operative current lonpacTive) 4 mA
Maximum ON-state resistance (T,= 150 °C) Rosiony_1s0 36 mQ
Nominal load current (Ta= 85 °C) I (nomy 3.5A
Typical current sense ratio at /. = lnom) ks 1800
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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 B +150°C; FREBEHIUMASE, EERANSIH (CRIESEME)

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

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

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

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

Reverse Battery Condition t<2min

IS pin

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

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

Temperatures

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

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

Data Sheet 7 Rev. 1.11
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R

Table3  Absolute Maximum Ratings! (continued)

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

Infineon

i

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

ESD it 214

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 Vespicom -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)
(pins 1,7,8, 14)

N

1) REIEFNE - HIRIHERE,

2) ARAEFH V, BATF Latch-Up Midt: 5.5V,
3) FREERREE ESD, A{KIEE! “HBM”, fF4& AEC Q100-002 FRE,
4) BREEFNEE ESD, FEEAREY «CDM”, fF& AEC Q100-011 FR/,

AR

1. EIULFFII 7T ATFE S XI5 THE LR A M F7 e KT BITEZEXTRABE E S T LA GE= 70

a 1H9 Al Lo

2. BERHIRPIIEES TERILL IC TEEHEF AT KIES 1 TR B IEHHRIU EE L T IEE T IEEE,
RIFIEET BN T IELLEEHIRRIEMTIR 1T HYs
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4.2 %3 R AKEIEE - ThELE

4.2.1 HEL -40m 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 - - 36 mJ |l = 2" now) P_4.2.6.1
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 13 mJ |/ =1 nowm) P_4.2.6.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - lowm |A - P_4.26.3

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 | Vgyop) 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)
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
Chapter8.3.1

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, IC ZIRBE PR HRE T, BIFIEET B TR LI T
EHo

4.4 FAPFH

AFE. MARFLIEERYE JEDEC JESDS1 fr/EEAH), M THEE SIS, 1515/5 www.jedec.org.

Table 6 Thermal Resistance?

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |¥ ;;op - 2.4 4.1 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Rinsc - 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) 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,

Data Sheet 10 Rev. 1.11
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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_1s0p.emf

Figure5 1sO0p 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_2th_252p.emf

Figure6 2s2p PCB Cross Section

—

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

| | |

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

PCB_sim_setup_TSDSO 14.emf

—

Figure7 PCB setup for thermal simulations
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—a |- I
= -
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Solder Pads
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PCB_252p_vias_TSDSO14.emf
Figure8 Thermalvias on PCB for 2s2p PCB setup
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Figure9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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5.2 RS

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

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

DEN SN “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

HAE: Vs=13.5V, T,=25°C

HEm A (D) 5|#P=IN, 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 v See Figure11land|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vocavey | - 7 - v 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 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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BTS7040-2EPA H Vs 88, RXATAENELE, TRAFHHRMERME, BEXECNER, X v BE
RFRERER, ZERARIREHKBIEFIZH

6.1 BREEC

BTS7040-2EPA B LA FREIRT

v RERIRTC

o ETHIET

v MR

BREER ZENERIBIEU T ZEHE

+ INn 5|f_ERYZIERF
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1K,

B=SHIER BTST040-2EPA IS MEIFIRL
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o IZETIROR

o VS SIH ERYEFERE (TERERARNTEE 1 ME, BT TEERX TEE oo NE) -

RS ERTHEARAIEERT, BEREBEEV:MREENINGE (BERS, 2B HWXER,

. Power-up
Unsupplied
Vs > Vsop)
IN =, low*
IN =,high* &DEN = ,low*
Sleep
IN =, low* IN =, low" &
&DEN = ,low* DEN = ,high“
h 4 < IN =,,high*“
5 Active , Stand-by
- IN =, low"
DEN = ,high & DEN = ,high“
DEN= ,low“
PowerSupply_OpMode_PROFET.emf

Figure 13 Operation Mode State Diagram
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BER
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 KLEH

FEUERE T, BHEARLE (KBERERMEIVS5IH) , EAfBBRERTFRERE,

6.1.2 il

HEBBE (v) MBS LN, #ALBERES, BREERH LA, HESTR/NIERE Veor)>
FIERER L BES B 1L

6.1.3 KREEET

LHEREEFHASIH (INn. DEN. DSEL) BHBEUERBEHY, S[HLTFARIEER. Z BTS7040-2EPA
RFAERRENXE, FIERLEEIXHA, HEBRR/D (BREBH hsswern) o HIFHFLFARIEEE,
BRTRIIRFIPNE NHEERIPBUER, S[EAEHENKEERR (588 =0, SlEs31E
TREZEE) .

6.1.4 HUER

L DEN S|HIEM A“SEBEF BRNSIHEMUNREF Y, ssEHLTFFIER, BELTFXARS, 7
BITRMPRES T REFRIZE, BIEAE IR, 1S SIHATEEINBFEERTR lsrun SR EFEREBTR
lsororr) IRSe FEFVIEN T, 2BEAUHFEERRIEIN.

6.1.5 AR

JETIRINE BTS7040-2EPA BUIEE TIEE. —E—MENSIH IN B ASEF, [EMSHENEE
W 2RHIEFEERRA lowecrve IBE (£ GND SR MIE, FEA VS IR EREIENTHER) . I
e R ERIPEREBUER, WA LUHITIZH,
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A
Vs \
Vsop) —5

3 Vsinvs)

Vsuv)

t
Channel

A 4

activation signal 1

A
Vout

\ 8 o

toeLav(LY)

>
t
Power Supply_UVRVS.emf

Figure14 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
X R A2 HB A M A EES M. FRIESIMRER):

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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FEIR

6.4 BRI - T RSE

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

MR 2B PR M A HEETREH, FRIEFIMIEA):
R.=3.3Q

6.4.1 BTS7040-2EPA

Table 10 Electrical Characteristics: Power Supply BTS7040-2EPA

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_6.5.6.1
Consumption in Sleep Vs=18V
Mode with Loads at T, < Vour=0V
85°C IN =DEN = “low”

T,=85°C
Power Supply Current Iys(sLeep) 150 |~ 35 14 HA Vs=18V P_6.5.6.2
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_6.5.6.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand- | /g\p(stay) - 1.2 1.8 mA | Vs=18V P_6.5.6.5
by Mode IN = “low”

DEN = “high”

1) REZSEFNIE - BiRIHERE.
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F7E 7,=150 °C BHNIFEIER K Roson Bo

7.1

Tio B 15 BRTED T, SBEA Roson BIZ W, y i ERIE2"IIM

220

Rps(on) Variation over T,

2.00

1.80

Reference value:
"2" = Rpsion)max @ 150 °C

1.60

\

1.40

1.20

1.00

Rps(on) Variation factor
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0.20
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0.00

-40 -30 -20 -10 0 10 20

30 40 50 60 70 80 90
Junction Temperature (°C)

100 110 120 130 140 150 160

Figure 15 Rpson Vvariation factor
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7.2 IR =h 61 %

7.2.1 IR =hPE 4 £1 £

iR eBAAEE, B 16 P ERAITIEEREIFEFIRRF R UE S, THRRE Eon M Eorr STAEETTIA
BY 18] ton 0 torr X IE LS

IN
Viner) \
‘H Vingvs)
t
VOUT
ton
90% of Vs t
OFF(DELAY) \
70% of Vs =3 70% of Vs
-(dv/dt,
/ (dV/dt)on (dv/dt)oss
30% of Vs — 30% of Vs
10% of Ve ton(pELAY) torr .
PDMOS
Eon Eorr
/ \ t
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

7.3 SRR
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Figure 19 Inverse Current Circuitry
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7.4 ThER L B S

Vs=6V Z] 18V, T,=-40°C E +150 °C
HAME: Vs=13.5V, T,=25°C
X R A2 HB A M A EES M. FRIESIMRER):

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) MERE T, =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 channel selected
with DSEL pin
I = I|_(o|_): 20 mA
See Figure 18
1) REZTEFNE - BIRIHEE,
7.5 SN - ThRmHHE
Vs=6VE 18V, T,=-40°C El +150°C
BRME: V=135V, T,=25°C
WA Z S AR A EEET L. (PRIESIMRER):
R=3.3 Q
751  IhEHHK-40mQ
Table 13 Electrical Characteristics: Power Stages - 40 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony2s |- 19 - mQ |V P_7.5.6.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 36 mQ | T,=150°C P_7.5.6.2
T,=150°C hL=2A
in Cranking K Vs=3.1V
IL=0.75A
Data Sheet 27 Rev. 1.11
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Table 13  Electrical Characteristics: Power Stages - 40 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosinv.2s |- 21 - mQ | P_7.5.6.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V
IL=-2A
DEN =“low”
see Figure 19
ON-State Resistance in Rosunv)_ 150 |~ - 45 mQ | T,=150°C P_7.5.6.5
Inverse Current at T,= Vs=13.5V
150 °C IL=-2A
DEN = “low”
see Figure
19
ON-State Resistance in Rosmev.2s |- 21 - mQ | P_7.5.6.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
IL=-2A
RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 74 mQ | T,=150°C P_7.5.6.7
in Reverse Polarity at Vs=-13.5V
T,=150°C IL=-2A
Rsense= 1.2 kQ
Nominal Load Current ILivom) - 35 - A b P_7.5.6.8
per Channel (all TA=85°C
Channels Active) T,=<150°C
Output Leakage Currentat |/, opp gs - 0.01 0.5 HA b P_7.5.6.9
T,=85°C Vour=0V
Vin=“low”
Ta=85°C
Output Leakage Currentat |/, o 150 - 1.2 4 HA Vour=0V P_7.5.6.10
T,=150°C Vin=“low”
Ta=150°C
Inverse Current Capability |/ jny - 35 - A b P_7.5.6.11
Vs<Vour
IN = “high”
see Figure 19
Voltage Slope
Passive Slew Rate (e.g. |dVour/dt] |- - 10 Vius | P_7.5.6.12
for Half Bridge Vs=13.5V
Configuration) see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV | /.=-190 mA P_7.5.6.13
T,=150°C
Data Sheet 28 Rev. 1.11
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Table 13  Electrical Characteristics: Power Stages - 40 mQ (continued)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Switching Energy

Switch-ON Energy Eon - 044 |- mJ |V P_7.5.6.14
Vs: 18V
see Figure 16

Switch-OFF Energy Eos - 055 |- mJ |V P_7.5.6.15
Vs=18V

see Figure 16

1) REZSEFNIE - BiIRIHERE.
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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 TREZIFH)
NRFIERIPEIERERE | 14 FFRRRERFM4, WEEAUBXARB. 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

8.4.1 RARERIR
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U5 ON (BB Rosen) o BIENE MEEPR IR E A St SFEEOIR, BT HHEN
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8 4.1 5 hHIHNETBATES) LU B 10 2 AR AES) .
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RIFFETE
8.6 RIFEBSSHE

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

ML AR AR PR A HERE . (FRIFmIMAER):
RL: 3.30

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

Thermal Shutdown Tags) 150 (175 (200 |°Cc [V 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 Tiom) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 23
Power Supply Vsicawp) 40 |33 365 |42 Vv lys=5 MA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 17
Power Supply Vscamp) 25 |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, ls=5mA
=225°C T,225°C

See Figure 17
Power Supply Voltage Vsis) 205 (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) 1XThaeli.
2) ANFE T, =150°C BF iz,
3) REIEFMR - BigitETE.,
8.6.1  fRIFEBSHFE - 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 | Ngerpynm) 1 - b P_8.6.1.3
Fault after the First tretry See Figure 27 and
Activation Figure 28
Maximum “Retry” Cycles  |Ngerpycve) |- 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) RN
2) REFEFMIL - BIGIHIEE.
8.7 RIFEESFHY - IRBUHEK

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

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

8.7.1  RIFIERWHLEK -40mQ

Table 17 Electrical Characteristics: Protection - 40 mQ

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

Overload Detection lovoy 40 |42 47 52 A b P_8.7.6.1

Currentat 7,=-40°C T,=-40°C

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

Figure 25
Overload Detection oo 2s |40 46 52 A 2 P_8.7.6.7
Currentat T,=25°C T,=25°C

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

Figure 25
Overload Detection lovio 150 |34 39 45 A 2 P_8.7.6.8
Currentat 7, =150 °C T,=150°C

d//dt=0.2 A/us
see Figure 24 and
Figure 25
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RIFHEHE
Table 17 Electrical Characteristics: Protection - 40 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection ILowLy - 26 - A 2 P_8.7.6.5
Current at High Vps d//dt=0.2 A/us
see Figure 24
Overload Detection Current |l oy 45 |- 26 - A 2 P_8.7.6.6
Jump Start Condition Vs> Vsys)
d//dt=0.2 A/us
see Figure 26

1) XTnEEMisto
2) RETEFNR - BIRIHERE,
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9 o

HFIZ2ETERY, BTS7040-2EPA 7E5IM] IS RRMHAFMRINESHAES, 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 B 32 EAR T #EE,

VS

[Channel 1
Channel 0

Y Y
Overtemperature > f}
- 0uUT1

Internal Counters > IS Pin Control
i § ouTo
Nn > Logic

—— Onrius ||
[ DSEL 1}

A

4

»  MUX /

lhs[omm

» 1+
'@ l-'\stmu )] T Vos(oLorn)

Ay

Rsense

Diagnosis_PROFET_2CH.emf

Figure32 Diagnosis Block Diagram
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9.1 Bk
7R 18 11t T BTS7040-2EPA R EET T, IS5 LS EIRE.

Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |Vour Diagnostic Output
level

Normal operation “low” “high” ~GND z

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

lsauim if counter>0
Overtemperature 4 /IS(FAULT)
Short circuit to Vs Vs hisioLoFe)

(IIS(FAULT) if counter > 0)

Open Load <Vs-Vosoror | Z
>Vs-Vosororry | isoLors

(in both cases lisau) if
counter >0)

Inverse current ~Viw=VYour>Vs | isioLors)

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

1) #ShY ERIFErE,
2) E@tﬂﬁiﬁ%\;ﬁd\a: l|_(0|_>o
3) HHERBIRT Loyo

9.1.1 SENSE S EHER
YN5R DEN B A“HEF”, NIEEA DSEL 5|k /a2 BETIEBIER 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

Data Sheet 43 Rev. 1.11
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ZHR
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)

REFWFENE 2 AIRSFERER, 1S5 EBRA Iseavmo

9.2.1 B (Kiws)

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

AN ks FEEER B 33 AXNIHTE, B Akus 187E-

Kis@lpica kis@I
Akjpismax = 100 MAX( LIS~ LCAL)L _ LIS™ LCAL)H _ ])

kiLis@lycary kiLis@lycar

ks @1 kyps@lI
eyyys a = 100 - M.’N( wis@lucanyr | Kiis@licany v 1)

kyLis@Iycar " kis@Icary

Figure 33 Akscalculation formulas

FRAERNTE Tacay = 25°C BT SR Akiws BFEM lucan Bl lucan n BUREZBH BBIRES
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histon /
hsEen |

\4

o) i

Figure 34  Current Sense Ratio in Open Load at ON condition

9.2.2 1 PE EE 7 (hs(rauLm)

—BRERIPEYS, NEMMRSHERTABERITBNE (B £ 83 E FLHHE) , HDNE

A “ERF B ZEMeNEEEIERET, 518 IS IREBR Isrmun. FTAEHIILUT 3 MiER:

v RIEESTAFBRESBEIRREUNT neermvcn + Nrerrvicrg * Nrerevary, WTEBEERG, RHF
£RBYIB] AT tiseavir) o BIEBIR lsaun, zmhis =1/ ks (W1 B 35 FI7R) o EEIXEIAN (EBTEF teerey
iB1TH) , SRNEBEIZIBIESIREER Iseon,

v NERIEER ON, BEIRREET nrerrvcn + Nrerrvicrg * Nrerevn”> WFRLER fsgavn, EEIRN
ERITERERE L GBI toeavcn BYIBIEIEASEEIE DEN SIRIRKH, 40 56 8.3.1 F FriR)

v RBEXH, BASITHEESEAKEN, WEXNEEEIZEBSERZIRAETR Iseauno

INT
I A
ILiow) }
\ >
| l A t
nterna 0 1 2 | 0 |
counter >
t
DEN T
_ lisraun o t
lis(FauLn) /
I I [ ki \
N \ R

t
Diagnosis_PROFET_IISFAULT_load.emf
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B 36 3% SENSE ST ARINE B 28 RFrIEHEEIRR, [EBY B 37 /R T hs=1./ kiuse hssan F
IIS(FAULT) ZI‘EJ E,\Jaé/%o

N | | I [ |
- t
Short circuit
to ground I I
t
NRETRY(CYC)
retry" cycle
NRETRY(CR n n
. ‘ (CR) RETRY(NT) RETRY(NT)
| A
treTry treTRy toeLavicr) t
€ € € >
4
Internal 1 l o o n n " n ) 0 I
counter RETRY(CR) RETRY(CR) RETRY(NT) RETRY(CR) RETRY(CYC) RETRY(NT) N
t
DEN T |
listFauL ) lisiFauLm I, t
I [ ki
f\SI \ f_u.ﬁ
t
Diagnosis_PROFET_IISFAUL T.emf

Figure 36 SENSE behavior in Fault condition

s A
l’IS(Snf\T),max— ————————— y
hsisat
hs(FauLmax — — — — — — — _———— e e ———
LstrauLm
| I
|
hs(saT),min =_ . |
!\s(FAULT),min p N T
|
K |
IL/ ks |
|
|
\ N _
1 >
I ow) I

Diagnosis_PROFET_IISFAULT_IISSAT.emf

Figure37 SENSE behavior - overview

9.3 OFF K& T2k

LB T XARE, BTS7040-2EPA Y5l B EHMAEBEMEHITILR. BT BELRS, &
FA—LesMaRotd (THIEBFEMATIMA ERIERRR) , Al EEE ERSER X EIRER. R
SREMESER G (REIHHBNESEMERR, WK 9.2.2 EFR) , @BEXHFN, XN
BEIZHREY, 1S BRI BRI hsravmo
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9.3.1 FrE& A E 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.

I A

|,IS(FAULT)

’\SEOLOFF)

\ 4

|'/DS(DLCJFF) VDS

Figure 38 Isin OFF State

WEXHAPAS TRFBRRN, FEERNSIBI TG ZEFR tisowr o 98], 1S 51 EABERIFRIE
HRVIRES, XERRY B EEHITERLLIRERAVIEIL, B39 BRABAFR, A BN EF,

A 4

t
DEN
tisioLoFF)_D t
A < >
Vour ~Vs
Vbs(oLoFF) "‘..
< |
! Load
€ connected
t
"IS -~
lis(oLorF)
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
OFF ON OFF

A J

"y

v /
/]

Las(Lg tasorr) tsis(on tas(orr
4 _ Lais (iac) _I
lis < >
<

t

Diagnose_PROFET_SENSE_timings.emf

Figure40 SENSE Settling / Disabling Timing

IN
off | on | oFF

t
DENT —I I
t
I, T / \
J N .
Lsison)_sic Lsis(on) Lsis(c)_sic t
s ]‘ ;‘ _\
T \ \, -
t
Diagnose PROFET_SENSE_timings_SLC.emf
Figure41l SENSE Timing with Small Load Current
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P
Iy
DEN
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A
ho licay
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F 3
fis Tucan_L
\ ILican_ot
-
tasico) | Lasom) tssion) | Lasico)_sic t
A - + - > € >
hs \
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t
Diagnose PROFET_SENSE_timings_CC.emf

Figure 42 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
X R A2 HB A M A EES M. FRIESIMRER):

R.=3.30

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 | /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 51 Rev. 1.11
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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 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™

Table21 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 21 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 ls =
hs(orr) See
Figure 40
SENSE Settling Time after |tgsq - 5 20 us Y P_9.6.1.9
Load Change from [, =1 ca) L tO
IL=1 ca) (see
AkILIS(NOM))
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 hs= I/ (kus@ 1)
from /i (cay to
IL(CAL)_OL

SENSE Settling Time after |tgcq - 5 20 us |V P_9.6.1.10
Channel Change Start channel:
IL=1 can

End channel:
IL=1can L
(see Akjysiom))
See Figure 42

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

togglingto /is=1./

(kusmn@ 1) * 1.1
Start channel:

IL=1cay
End Channel:
IL=1 can oL
(see Akyysvomand
ILIS(OL)
1) RETEFNE - BiIgiHERE
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9.6 IZETERSE - ThERmHE

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

MK 42 HmA M A EEETRH, (FRIESIMTEA):
R.=3.3Q

9.6.1 L EIhEE LR - 40m Q

Table 22 Electrical Characteristics: Diagnosis - 40 mQ

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

Open Load Output Current |/ o) 4, 1 6 11 mA | /5= lisoy=4 HA P_9.7.6.1
aths=4 pA See Figure 34
Current Sense Ratio at Kiisoz -26.0% | 1750 | +26.0% l2=20 mA P_9.7.6.6
I =l
Current Sense Ratio at KiLisoa -23.5% | 1750 | +23.5% loa=50 mA P_9.7.6.8
I =104
Current Sense Ratio at KiLisos -20.5% 1750 |+20.5% los=100 mA P_9.7.6.9
I =1l
Current Sense Ratio at KLisos -19.0% 1750 | +19.0% los=250 mA P_9.7.6.12
I =l
Current Sense Ratio at Kiisia -9.5% 1800 |+9.5% li=1A P_9.7.6.15
I=hy
Current Sense Ratio at Kiisis -6.0% 1800 |+6.0% lus=2A P_9.7.6.17
I =13
Current Sense Ratio at Kisis -4.5% |1800 |+4.5% lus=4A P_9.7.6.19
I =15
SENSE Current Derating Ak 5oy |-14 0 +14 % b P_9.7.6.27
with Low Current I can)_oL= TLoa
Calibration I cay ot n=lios

Iiean) oL L= o2

Tacay=25°C

See Figure 33
SENSE Current Derating | Ak sow | -4 0 +4 % |V P_9.7.6.29
with Nominal Current lican™ s
Calibration Icay n=11s

leay L=

Tacan=25°C

See Figure 33

1) REZSEFNIE - BiIRIHERE.
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ARE LG R RIEIATTES FHIRE T TR IXT 5 1FRFATIFE . 5 1F BT EAT7H 2 ZEE R,
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VBAT

T—— _
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1
T
|
|
|
|
|
|
|
|
|
1
|
|
I
|
|
-

=1
=1
o
] B DSEL
PROFET™ +2
Dz Cusz 12v
'J

—_——— -

~

' |
| |
' |
' |
== Csense :Dn ZS |
| |
' |
' |
|
©Optional_ _ _|

Logic GND
l |1 Power GND
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*See Chapter 1 ,Potential Applications®

A4 ACHINTIID €V, L0t

Figure 43 BTS7040-2EPA Application Diagram

AR XE— T IEE BB FFBEE T o FTESL TR fE AT TR IE TG o

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

Output Rpsion),max @ T,= 150 °C Load connected
40 mQ 36 mQ P27W + R5W
Data Sheet 55 Rev. 1.11
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RAER

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 BTS7040-2EPA output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7040-2EPA output during Loss of Ground

RpseL 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7040-2EPA output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7040-2EPA outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7040-2EPA output during Open Load in OFF
diagnosis

Cour 10 nF Protection of BTS7040-2EPA output during ESD events and BCI

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

Cus 100 nF Filtering of voltage spikes on the battery line

Cysenp 47nF Buffer capacitor for fast transient

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

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

Cus2 - Filtering / buffer capacitor located at Vear connector

Rsense 1.2kQ SENSE resistor

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

by 7V Z-Diode Protection of microcontroller during Overvoltage

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

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

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

Reno 47Q Protection in case of Overvoltage and Loss of Battery while driving
inductive loads
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10.3 EZWVRAER

v MFEBXSIHIFMEARIEE, BEBREEKL
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HEIMNE

11 HEIME

(0.95)
0.05:0.05
STANDOFF

1.15 MAX.
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T
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SEATING COPLANARITY
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2)
025:00 15 T025@[ABCyax BOTTOMVIEW ¢
A 8
o
48 R RRe
|
EN
-y W LehsoDn]
B
MARKING 0.65 4104 Iy

1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PER SIDE

2) DAMBAR PROTUSION SHALL BE MAXIMUM 0.1MM TOTAL IN EXCESS OF LEAD WIDTH
ALL DIMENSIONS ARE IN UNITS MM

THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [-=+&) |

Figure 44 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package Outline

0.65 0.45 | 0.65 0.45
LT i
L 4 _ "m"ma 5
- 72 ] ) ]
& 8 8
¢ A g 2
2 § 1.075
| BHE0R
(4] |2] 9]
4 1.85

E’ copper solder mask stencil apertures

ALL DIMENSIONS ARE IN UNITS MM

Figure 45 PG-TSDSO0-14 (Thin (Slim) Dual Small Outline 14 pins) Package pads and stencil
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Table25 BTS7040-2EPA - 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_9.7.6.27 updated (Min./Max.: -30/+30 » -14/+14)

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 kus 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))

1.06, 2019-10-30 | P_9.7.6.15 updated (Min./Typ./Max.: -9.7%/1805/+9.7% - -9.5%/1800/+9.5%)
P_9.7.6.17, P_9.7.6.19 updated (Typ.: 1805 - 1800)

1.05,2019-10-15 |P_8.7.6.1,P_8.7.6.7, P_8.7.6.8 updated (added in Note or Test Condition: link to Figure
25) P_8.7.6.6 updated (added in Note or Test Condition: link to Figure 26)
P_7.5.6.4,P_7.5.6.5 updated (added in Note or Test Condition: DEN = “low”; link to
Figure 19)

P_7.5.6.12 updated (added in Note or Test Condition: see Figure 21; deleted unnecessary
space in Symbol: |[dVOUT / dt | > |[dVOUT / dt|)

P_9.7.6.1 updated (added in Note or Test Condition: See Figure 34) P_9.7.6.6
updated (Min./Typ./Max.: -40%/1800/+40% - -26.0%/1750/+26.0%) P_9.7.6.8
updated (Min./Typ./Max.: -35%/1800/+35% -> -23.5%/1750/+23.5%) P_9.7.6.9
updated (Min./Typ./Max.: -30%/1800/+30% -> -20.5%/1750/+20.5%)

P_9.7.6.12 updated (Min./Typ./Max.: -26%/1800/+26% - -19.0%/1750/+19.0%)
P_9.7.6.15 updated (Min./Typ./Max.: -11%/1800/+11% - -9.7%/1805/+9.7%)
P_9.7.6.17 updated (Min./Typ./Max.: -6%/1800/+6% - -6.0%/1805/+6.0%)
P_9.7.6.19 updated (Min./Typ./Max.: -5%/1800/+5% - -4.5%/1805/+4.5%)
P_7.5.6.11 updated (added in Note or Test Condition: see Figure 19)

Figure 1, Figure 43 updated

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

Table 24 updated

Chapter 5.1 updated (added: see Chapter 10 for the complete application
setup overview)
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Revision Changes

1.04,2019-06-26 |Chapter 9.2 updated (2 V > VbsoLorr)

General: updated (ReverSave™ >

ReverseON)

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 24 updated punctuation

Chapter 9.3.1 updated (typo)

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

Figure 29 updated

Figure 44 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 45 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: /vs(sieer) > us(steep)_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)
1.03,2018-06-14 |Chapter 7.4.1 updated chapter title (PROFET >

PROFET™) Table 12 updated table title (PROFET >

PROFET™) Chapter 8.6.1 updated chapter title (PROFET

-> PROFET™) Table 16 updated table title (PROFET >

PROFET™) Chapter 9.5.1 updated chapter title (PROFET

-> PROFET™) Table 21 updated table title (PROFET >

PROFET™)

P_4.1.0.21,P_4.1.0.22,P_4.1.0.23,P_4.1.0.24 updated (footnote ESD standards)
Table 1 updated (Rpson) > Ros(on)_150)s (VosicLame) > Vos(crame)_2s)

Chapter 8.5.2 updated phrasing

P_7.5.6.14 Table subheading "Switching Energy"

added P_7.5.6.15 Table subheading "Switching

Energy" added Chapter 6.4 added conditions

Chapter 7.5 added conditions

P_7.5.6.14 updated (Test condition: add "See

Figure") P_7.5.6.15 updated (Test condition: add

"See Figure") Chapter 8.7 added conditions

Chapter 9.6 added conditions

P_9.7.6.27 updated (Test condition: add "See

Figure") P_9.7.6.29 updated (Test condition: add

"See Figure") Chapter 7.3.1 typo corrected (link to

Figure 19 added)

1.02,2017-11-17 | Table 6 footnote updated ("Specified RthJA value is" removed)
Figure 17 symbol updated (VisccLamr) > Vsisciame)
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Revision Changes

1.01,2017-10-24 |Figures updated (straight lines for signals that are crossing, points for connections; typos,
capitalization/lower case printing)

Typos and misspelling corrected according to style guidelines, inconsistencies among
document resolved

P_4.1.0.36 updated (symbol: Ipi~> Ipirev)

P_5.4.0.5 symbol updated (o > loi)

P_5.4.0.6 symbol updated (Ioi - Ioiw))

Chapter 7.3.3 updated

Table 24 updated (Rpse. included)

1.00,2017-08-24 | Data Sheet available
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