Infineon

)5 BTS7030-2EPG HEegShhERF X

H5 %)% PROFET™ +2 12V 2x 30 mQ

BREEBAINERFX

f— SO 26262
AEC’ © RoHS @ ready

Qualified

Package PG-TSDSO-14
Marking 7030-2G

1 BER

BENA

o ERTHEE. BEMBMERE

o ERAU4REERS. RFQZFND LB

o RENEEFIES T 4.5 A HIUANREIRBEMAE, 02xP21wW TE
BEMEBFRE (40 LED 1R3R)

Vear

{ Zwee = ——— o
Epuona/ o Bptr’ona/
e l s
T t
J_ G | G : |
VS I VSGND) I ‘ Tl

—_ _—d

Logic Supply
aN

Dz X = Cys2 Microcontroller

-—— -

AD:
|
|
|
|

Coense |
|
|

Logic GND |

. e |

I |
|1 Power GND ©Optional  _ _|

Chassis GND

*See Chapter 1 ,,Potential Applications

Figurel BTS7030-2EPG Application Diagram. Further information in Chapter 10
FHIEFMEIRX EFREX T, HHEER, B CSEMTIER, BFENEIEPTH#EEATHHEIR, & VETHRIPEXBIEHE, HFAEHIE, BS
#5357 infineon.com EERAHIRXIRAE (FE#IXE) o

Data Sheet Please read the sections "Important notice" and "Warnings" at the end of this document Rev. 1.01
www.infineon.com 1 2024-07-29


http://www.infineon.com/

BTS7030-2EPG
PROFET™ +2 12V

(infineon

LR

E AR
o BEEZHMNSAX RPN SBHX
» PROFET™+2 12V R5IF=@mzZ—

o REEZER T FF ReverseON ThEE, SLIMEKINGE

o ERFHETHHFBINEE (InverseON)
o FBEFE (TS RoHS )

RIPIHA

o EINTRFIPHEITLERP, HRIE

o BEEREREHINIRER (BhF)
v RIEXHER
v RSN R ERF

O o k==t o
»  ON Z¢E OFF IRE T FFE&HC M
v SRR B AT ER EI BB JRAC T

= a3k
AENAINE FafTa

AEC-Q100 Grade 1 tRAEHITIOIE,

R

BTS7030-2EPG B— B BemATh R X, RIRIFTHEEFIZERTNEE, %24 SMARTT K,
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 0.6 A
Maximum operative current lonpacTive) 4 mA
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 25mQ
Nominal load current (Ta= 85 °C) I (nom) 45A
Typical current sense ratio at /. = /o) ks 2715
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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
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  |Rewpaccording (P_4.1.0.9
to Chapter 10

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

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

Current through DI Pin IoiRev) -1 - 10 mA [? P_4.1.0.36

Reverse Battery Condition t<2 min

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. 1.01
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Table 3

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

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

(HBM)

ESD Susceptibility OUTn vs GND| Vispppw_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)
(pins 1,7,8, 14)

N

1) RESEFNE - BigITHERE,

2) AV, BT Latch-Up id: 5.5V,
3) FREBRREB ESD, A{KIEE! “HBM”, & AEC Q100-002 FR/fE,
4) BREEFNEE ESD, FEEFREAY «CDM”, & AEC Q100-011 FRiE,

Pt =

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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4.2.1 HELH-30m 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 - - 38 mJ |l = 2" now) P_4.2.5.1
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation | Ejg - - 18 mJ |/ =1 nowm) P_4.2.5.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - lowm |A - P_4.253

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. 1.01
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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

2R MBREHIEEIRIE JEDEC JESD51 /L), BN TAEEZISE, 1815/5 www.jedec.org,

Table 6 Thermal Resistance?

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |¥ j1op - 2.2 3.6 Kw |2 P_4.4.0.1
Parameter Junction-Top
Thermal Rinsc - 13 2.2 Kw |2 P_4.4.0.2
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance R - 316 |- 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. 1.01
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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

T

PCB_sim _setup_TSDSO14.emf

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
F9.2F THELIFHE) . ABEMUAYRBET N, 2WERA (SSIMEMASES) .
ICHERE (DSEL) SIMNERMITIZHREE (B E 9.1.1F)

DEN SN S BT FRBI NELERER DSEL 5IHLNERAEENRIFEIFEE, BEAEBURTH
NS IBINBZARZSH DENSIRIBIBHKE (B0 F 8.3 E TREZIFE) o 12Wr5IHIRAELEE
StN5IREE. 20 E 11 THEEZSAT,

5.3 B IEZES|

Vs=6VE| 18V, T,=-40°C & +150°C

HAE: Vs=13.5V, T,=25°C

=t NI=H (D) 510 = 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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o SEEER
v MR
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AMAET K, Ltbsh, BTFIIEBIR v BENXECNBR, B—@ERKT, AIUMERE—LsH%
FZE 1k,
B=MBEIEIR BTS7030-2EPG FIE MEIER
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. Power-up
Unsupplied
Vs> Vsiop)
IN =,,low*
IN =, high“ & DEN =, low*
. Sleep
IN =, low* IN = ,low* &
&DEN= ,low*“ DEN = ,high“
v < IN = ,high“
i Active Stand-b
g
. IN =, low*
DEN = ,high & 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 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

HFREHFRASIE (INn. DEN. DSEL) MBI ZEKEBF B, S[EFLTFIRERN, & BTS7030-2EPG
RFRERIETURY, PREMILIEEIXRA, HERRED (BUSH hsser) o S0 TFARERRIR,
BELRSIRFRIPIE (NHSBRIPBUER, SEAEHFNKEERT (Gt =0, EIE 831 E
THREZIFSE) -

6.1.4 FHER

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

6.1.5 AR

JEGHIRTLE BTS7030-2EPG WIEE TEEN. —E—1M NG| IN B NS HBF, S[EmMEAN
JETIRET. 2RHHFEENA lovacvey FTEE (TE GND SIHIANIIE, EA VS SIHIAMEREIEREHE
) o . WEMTERIPEEEBUEN. WA LU#TIZET
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A
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»
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t

PowerSupply_UV.vsdx

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
X R A 2B A M A EEZEE M. BRIESIMKRER):

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
Breakdown Voltage Vs gey) 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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6.4 BRI - T RSE

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

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

6.4.1 BTS7030-2EPG

Table 10 Electrical Characteristics: Power Supply BTS7030-2EPG

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

Power Supply Current Iys(sLeep) 85 |~ 0.03 0.6 HA b P_6.5.5.1
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 |~ 4 16 HA Vs=18V P_6.5.5.2
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_6.5.5.3
Mode (all Channels ON) IN = DEN = “high”
Operating Currentin Stand- | /g\p(stay) - 1.2 1.8 mA | Vs=18V P_6.5.5.5
by Mode IN = “low”

DEN = “high”

1) REZSEFNIE - BiRIHERE.
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ST RKAFHEBERERAN B EEINZE MOSFET 19,

7.1 Hith i@ eaFre

SHEEE Roson) TEEURTEER 7o B 15 BRTEN T, SBEIA Roson BIZ o v T ERIE“2"ITR
F7E 7,=150 °C BHNIFEIER K Roson Bo

Rps(on) Variation over T,

2.20
I I I I

Referencevalue: ~
2.00 "o = RDS(ON),MAX @ 150°C '\j

1.80 —

1.60

1.40
_—
/

1.00 —
‘-_‘_——-‘

0.80

Rps(on) variation factor
S

0.60

0.40

0.20 wm=Typical

0.00
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Junction Temperature (°C)

Figure 15 Rpson Vvariation factor

RERMEITHHERIF I 5 8.4.1 &,
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7.2 IR =h 61 %

7.2.1 IR =hPE 4 £1 £

iR eBAAEHE, B 16 P ERAITIEEREIFEFIRRF R IUE S, THRRE Eon M Eorr ST EETTIA
BY 18] ton F0 torr X IE L

IN
Vingrh) \
‘H VingHys)
t
VOUT
tDN
90% of Vs
/ Lorr(DELAY) \
70% of Vs = 70% of Vs
-(dv/dt,
/ (dV/dtlon (dV/dt)ors
30% of Vs — 30% of Vs
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Figure 16 Switching a Resistive Load
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Figure 17 Output Clamp concept
TR A BT Eh, FETE BTST030-2EPG #£88, REEIHEARMT (7.1):
E=V {VSVDS(CLAMP).m(l— Rl )+1 ]L (7.1)

DS(CLAMP L .
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Figure 18 Output Voltage Limitation activation during diagnosis

7.3 BEFF R

731 FEBRTH

H Vour > Vs B, BB Iy MANERHEAEE (BILE19) o XMFHWIMI TR
MFRBELTFXARS, BRREE_IRE, FESHELE, RILRMBREEEAS. XAERSE
REZEMAEERSARMKF,. MRBELTF ON RS, WA Roswy BIMHERHIINRZEHRS
Roson) BV IE R IZ1THE S

EFERBREET, RE hw< i, BETRERFEE ON 3 OFF RS, MRBFEEMIMR BT, NAELHE
BERZEN, XEKREFXME. R IR TR) MERBN (kus) THATEMEBIPRSIA,
1 InverseON, RE </, FARIATEEMERFEHREFTFEE (0 E20) o
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Figure 20 InverseON - Channel behavior in case of applied Inverse Current
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Figure21 High-Side switch used in Bridge configuration
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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
X R A 2B A M A EEZEE M. BRIESIMKRER):

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 | Note or Number
Timings
Switch-ON Delay ton(ELAY) 10 35 60 us 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 us 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
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
Data Sheet 26 Rev. 1.01
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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
M Z S AR M A FER R . (PRIESIMAER):
R=3.3 Q
751  IhEHHEK-30mQO
Table 13 Electrical Characteristics: Power Stages - 30 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony.2s |- 135 |- mQ | P_7.5.5.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 25 mQ | T,=150°C P_7.5.5.2
TJ =150°C /L: 2.8A
in Cranking K Vs=3.1V
/|_ =1A
Data Sheet 27 Rev. 1.01
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Table 13  Electrical Characteristics: Power Stages - 30 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
ON-State Resistance in Rosing.2s |- 145 |- mQ | P_7.5.5.4
Inverse Currentat 7,=25°C T,=25°C
Vs=13.5V
L=-2.8A
DEN =“low”
see Figure 19
ON-State Resistance in Rosunv)_ 150 |~ - 31 mQ | T,=150°C P_7.5.5.5
Inverse Current at T,= Vs=13.5V
150 °C IL=-2.8A
DEN = “low”
see Figure
19
ON-State Resistance in Rosmev.2s |- 145 |- mQ | P_7.5.5.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
IL=-2.8A
RSENSE: 1.2 kQ
ON-State Resistance Rosrev) 150 |~ - 51 mQ | T,=150°C P_7.5.5.7
in Reverse Polarity at Vs=-13.5V
T,=150°C IL=-2.8A
Rsense= 1.2 kQ
Nominal Load Current ILivom) - 4.5 - A b P_7.5.5.8
per Channel (all TA=85°C
Channels Active) T,=<150°C
Output Leakage Currentat |/, opp gs - 0.01 0.5 HA b P_7.5.5.9
T,=85°C Vour=0V
Vin=“low”
Ta=85°C
Output Leakage Currentat |/, o 150 - 1.5 5 HA Vour=0V P_7.5.5.10
T,=150°C Vin=“low”
Ta=150°C
Inverse Current Capability |/ jny - 4.5 - A b P_7.5.5.11
Vs<Vour
IN = “high”
see Figure 19
Voltage Slope
Passive Slew Rate (e.g. |dVour/dt] |- - 10 Vius | P_7.5.5.12
for Half Bridge Vs=13.5V
Configuration) see Figure 21
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 650 700 mV | /.=-190 mA P_7.5.5.13
T,=150°C
Data Sheet 28 Rev. 1.01
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Table 13  Electrical Characteristics: Power Stages - 30 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_7.5.5.14
Vs: 18V
see Figure 16

Switch-OFF Energy Eos - 055 |- mJ |V P_7.5.5.15
Vs=18V

see Figure 16

1) REZSEFNIE - BiIRIHERE.
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XA NREZ— (Times I Tiow) BT, SEBEGH XA UG LERIR, BEBFREFXARS, BIIEE
XE ] 14 PHEERMER" &G, HiTNW B 22 (BE3HRFP) A B 23 GEGA&ATRERP) Firo
Tyrer) B RERIPFIVEERE,

IN T
>
t
DEN T
'
t
A
Iow
\
t
A
T,
Tynes)
2
<
> I
7
-
»
t
hs A tis(FAULT)_D
lis(sAT) hs
IS(FAULT,
I/ ks
| -
»
t
A
Internal 0 1
counter »
t
Protection_PROFET_OT_IRC.emf

Figure22 Overtemperature Protection (Absolute)
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Figure 23 Overtemperature Protection (Dynamic)
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Figure24 Overload Current Thresholds variation with Vps

ATERETATFESHNHAEER, SRFRPHEHETRETNEENRAE, HEE 7, BUEINTME
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8.3 R E BRI RPN 12 BALE

AR RIPIEINESG CRFLR) LML :

v ZRMBBEXE, NETHRERRE

v NRSEIMEENIZEECE, WIS SIMSIREER lspun (BRE 9228
TRREZIFR)

NRFIERIPHEIERERE | 14 FFRRRERFM4, NEEAUBXARB. i, ZBEME—TRER
ERIHHSE (BNEE—) , UeRAREMRESHENREL,

Table 14 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature Ty= T pps) O (T5- Tyrer) 2 Toyn Ty<Taps)@nd (T, - Typer) < Typwy)
(including hysteresis)

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

8.3.1 =k

3 IN BEINESBEFTN, HNEEFE. MRLEKRE, HNEEFEXA. REFHBRFIHERY
“BR"FNH, BEAATER (BERR14)

XA ZH, AIPBBER nrerrvcy Ko 8 trerey BHEG, SIRBNSIHEBEMU N FEFE, BERKBER
FIFF neerevnny R SRARBRXEA (‘BR"EHA) o TE neerveg DMEREREHE, BEBITFHN OFF,
FERMASIE IN BEUNRBEFTHEFEET toae BIBTE, UEFREEDE (“HTHBEMER”
BtE]) FHIFARERIHEERE N ERINE,

U HSBEMER"EA, MRWABUASET”, WEEREEXARE, K toewvcy E1I,
—BRASIMBREMUANMRET”, HEHMERFIBITR. MREANSIHREREF"BERKT
toeuavicr, WIAEBEIX TSRS E M EIFIME, MMRIFE T —RBERERHEIT nrerevicr) E1xo
BRI E 20 CRIEE) « B27 (HFE-BASIBE N SET) . B28 (RFE-PwMIEH
REE) o
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Figure 27 Retry Strategy Timing Diagram
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Figure 28 Retry Strategy Timing Diagram - Channel operated in PWM
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Figure30 Retry Strategy Timing Diagram with Forced Reset

8.4 HhfRiF

8.4.1 R LRI

ERRMEFG (BIRARABM) F, BHTF ReverseON FFlEIRH T HiHRPAITHEREGE, WHRK
7 ON (BB Revsrev) o BRI N EREHIF _REHMITTBASAERINER, @i HRKEY
R BRI BIPMER A HRIRSE, BT HFRAS BB ERBA T EISNEBEERIRE (2R
F41E PHIHNENRATEE) UNB10EFHNAREER) -

31 B RT—1MHENA, GEHH ReverseON IBRH, TEREMRFZMAHRE, BARANESIH (-
lowo) TBRLE ReverseON FRATERY, Hth, #RIREEMSIHIFNZRM GND 5B Z Bl 4772 R FEER 120
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Figure31 Reverse Battery Protection (application example)
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8.5 BribEREER

8.5.1  EBEMAHEZMNAT

RENHMEAREAAMR, EEREATEZNAZ I MBGNSHEMN, RRZRERE, =
B E I HIEEM R, RIPHEEFENIE, PROFET™ +2 12V AJLIAMESIA 10 pH FIEERBR
lwowo TERZFEHRET BEAN/S0_EIREERRAY, EINERIMEFINGIZE —IRE (W0 £ 10 | FRAITRMNIRE
Dz) RAEREEH N ERIRHEBHERRZ,

8.5.2  MIZEK

NREBHFM AR, BINERFRNSIFIM McU THISZ ZEEE— 1B, URFRBEX (105 10
= Frik)

AR HIRIEITHFIIN 5 IR EIH (BT BIAZEE) , HastERA], B—1 &LEN
IS, @1EEH 1IATLURIEs
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RIPEBSEME

Vs=6VE| 18V, T,=-40°C &l +150°C

HAME: Vs=13.5V, T,=25°C

M SR 2B R A EER R . (FRIEZIMRER):

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. 1.01
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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

ML AR AT PRI A RER I, (FRIFXIMAER):
RL: 3.30

8.7.1 FRIPIHERBHE - 30 mQ

Table 17 Electrical Characteristics: Protection - 30 mQ

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

Overload Detection lLovio) 40 |54 60 67 A b P_8.7.5.1

Currentat 7,=-40°C T,=-40°C

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

Figure 25
Overload Detection lLovo) 25 |52 60 67 A 2 P_8.7.5.7
Currentat T,=25°C T,=25°C

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

Figure 25
Overload Detection oo 150 |44 51 57 A 2 P_8.7.5.8
Currentat T,=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 - 30 mQ (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection ILowLy - 35 - A 2 P_8.7.5.5
Current at High Vps d//dt=0.4 A/us
see Figure 24
Overload Detection Current |l oy 45 |- 35 - A 2 P_8.7.5.6
Jump Start Condition Vs> Vsys)
d//dt=0.4 A/us
see Figure 26

1) XTnEEMisto
2) RETEFNR - BIRIHERE,
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HFI2ETERY, BTS7030-2EPG 1£51H0 IS REMHAFNRMESHAS, XEESEERBE/ SENSE

HE N lso SNREFIZHT (DEN SIIBIARET) , ISSIHREET NS

SNREEFRRIRMRERISHT, NRATTE IS 5 RIFNR R 7 BN BB P Reenseo Rsense [EA =T 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,

N
VS
_[Channel 1
Channel 0
Y v |
Overtemperature » “ﬁ}
Int | > ——F, OuUT1
nterna "] 1S Pin Control
i ouTOo
Counters INn » Logic L
DEN > @lh/ kius ||
DSEL I >
»  MUx /
=@ l’IS(FAULT) =y
DS(OLOFF)
»  MUX
lIIS(OLOFF)
» MUX
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Diagnosis_PROFET_2CH.emf

Figure32 Diagnosis Block Diagram
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7% 18 12t 7 BTS7030-2EPG #21ERN T, IS S EMEERE,

Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |Vour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

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

lisaulm if counter >0
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs lis(oLorr)

(hsauLm if counter > 0)
Open Load < Vs- Vps(oLorr) z

> Vs- VDS(OLOFF)l) /IS(OLOFF)

(in both cases lisauL) if

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

(hseaum if counter > 0)
Normal operation “high” ~Vs hs=1/kys
Overcurrent <Vs hs(eaum
Short circuit to GND ~GND hsEauLT)
Overtemperature Z hs(eauL)
Short circuit to Vs Vs hs<I/ ks
Open Load ~Vsy ls=hsen)
Under load (e.g. Output Voltage ~ V) hseny<!is <Tunom / Kis
Limitation condition)
Inverse current ~Viw=VYour>Vs | his=lisen)
All conditions n.a. “low” n.a. Z
1) Eshay_ERIEBFR,
2) HHERBIVNTF om0
3) WHEBRBIKRT oo
9.1.1  SENSEfESEER

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

Table 19 Diagnostic Truth Table

DEN DSEL IS

“low” not relevant 4

“high” “low” SENSE output 0

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

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

v IZBEAISET R ERERY

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

QEFHIERE Z RIRHIERFRR, 1S 5151 LRI hsrauno

9.2.1 B (Kiws)

KMERAFEERR T REM A EER. s B Mt EREEEMN, BEETIAMETR (ssn. MNRHH
RENHFTE (LA , WIEERAMER sey (EHE, LEERN) . %40 B 34 ko
RARRIBEN ks &, MLLLENEREER S ZHTH.

ERINAE IS 5IRIF] MCU B9 ADC BI5GBl BIEFASMRERISKES, LURIMESSURTIIR: (BIERIE
WARHR/NBTIE 1 us) o

kus REBIEEREEERTRE. HHBEMFIETZMEM, EANENERXIEN, AIUERE
PSR BRIERY

v EBRFIRRFLONIRNERE], IR RRMRE X BREHEIER (o) o

v NE IS SIRIXT R AV EERHITE ks (kius @ fucan)

v TEM hio o B ey w BIERTSEEIN, kus FTF ks @ huew PRIEE XA Bkis

BOEST ks FEETMEFR B 33 AN E, H Akus 3E7ES

kiis@I ki s@I
leggrs max = 100 MAX( iwis@lycan v Kiis@lucany v 1)

kiLis@IycaL) ’ kiLis@Iycar)

ki s@I kis@I
Akypys = 100 - MlN( s@licany L is@lycan v 1)

kILIS@IL(CAL) ’ kILIS@IL(CAL)

Do Kot

Figure 33 Akuscalculation formulas

FRAERNTE Tacay = 25°C BT SR Akius BFEM Iucan Bl lucan n BUREZBH BBIRES
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Lsov) //

Liseny

Ty

Il

Iou)

Diagnosis_OLON.emf

Figure 34 Current Sense Ratio in Open Load at ON condition

9.2.2 1 PE EE 7 (IIS(FAULT))
—BRERPEH, MEMRESTFERTABERNITIEENE (B0 F 8.3 F F%1F1E) , U DEN B
IR SEF B MEEE#RIEDEY, SIS IREEMR Isrum. PIREHILLAT 3 #1E)

v IRBERTFABREBZIRREVNT nrervcn + Mretrvicre) * Mrerevvry, WIEBEERG, RERF
£RBYIBI AT tiseavir) o BIEBIR lsaun, zmhs =1/ ks (W1 B 35 FI7R) o TEEIXEIAN (EBTEF teerey
BITH) , RKEEREIZHEESIRMEEMR s,

v INERIEER ON, BEIRREET nrerrvcn + Nrerrvicrg * Nrerevn”> WFRHLER fsgavn, EEIRN
EITERBRE L GBI toriavcn BYIBIEIHASEIES DEN SIRBKH, 40 56 8.3.1 & Fik)

o RBEXH, BASIHESEAKEN, WEREEEEIZEIISERZIRAETR Iseumno

|NT
I A t
Iowy
A t
Internal
0 1 2 | 0 |
counter >
DEN T
tis(FAuLT)_D t
liseauLT) /
hs I/ ks \
N \

t
Diagnosis_PROFET_|ISFAULT_load.emf

Figure 35 lisraum at Load Switching

Data Sheet 45 Rev. 1.01
2024-07-29



BTS7030-2EPG
PROFET™ +2 12V

(infineon

0
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counter | RETRY(CR) RETRY(CR) + NRETRY(NT) rerrv(cr) *+ (NreTrv(cve) * Nrerrvinn) >
t
DEN T |
is(kautT) hs(eauit) lis(ea t
I/ k
4 y

Diagnosis_PROFET_IISFAULT.emf
Figure 36 SENSE behavior in Fault condition
IIS F 3
hssam,MaAX =] = — — — — — — — — x
IIS(SAT)
hsFauLT),MAX =] = — — — — — —_————_—_——_—
| IIS(FAULT)
|
hs(sa ), min 1_ _ <+ |
= liseauL 1+ |
|
1./ K I
L ILIS I
|
|
h 4 [l -
} >
Iyowy I
Diagnosis_PROFET_IISFAULT_IlISSAT.emf
Figure37 SENSE behavior - overview
Ay \A
9.3 OFF RE T2

BB T XARE, BTS7030-2EPG MM BBEHM NS B EFHEHITHR. BFBELLKS, &
FA—LesMERTotd (THIEBFEMATIMA ERIERRIR) , Al EER ERER X EIRER. R
SR ENESER G (REHHBNESEMERR, WK 9.2.2 FEFR) , @BEXHFN, XN
BEIZHIET, ISEMILEEBRA hsrauno
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9.3.1 FERAEHEBR (hsororn)

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

HER Vos < Vosoorn) B, 1S SIBMR R lsoiorro B 38 BIRT lisiororn F lseaun 5 Vos ZIBIRIX FRo
MEXBRAES, Bt, BEUXD AT XEAIRESH 61 8 B BFERTS.

IIS(FAULT)

hs(oLorF)

A\

Vbs(oLorr) Vs

Figure 38 Iisin OFF State

EXARES TRIF RN, BEEBASIRI TG E%%nsommj BYia], 1S 51R LA BB/ ISIE

HEVIRES, XENEEEHITHREPLLIRSBNEIL. B TRAHBETR, OHFRKENERE,
A
IN
F t
DEN
tis(oLoFF) D t’
Vour + - Vs
Vos(oLorr) w“'.‘\
.
' | Load
N connected
t
I A
lisioLorr)
lisioy) N
tr
Diagnosis_PROFET_OLOFF_time.emf

Figure39 Open Load in OFF Timings - load disconnected

Data Sheet 47 Rev. 1.01
2024-07-29



o _.
BTS7030-2EPG Infineon
PROFET™ +2 12V

0
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& 40 1 B 42 TR SENSE BT tusion FIEEFD tusorn ERIBIMVETEF (BIERHTHMIER) « BTFE
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IN
OFF ON OFF

|
A [
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L 7

Figure40 SENSE Settling / Disabling Timing
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“y

DEN

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

Diagnose_PROFET_SENSE_timings_SLC.emf
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t

Figure41l SENSE Timing with Small Load Current
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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 A 2B A M A EEZEE M. BRIESIMKRER):

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 50 Rev. 1.01
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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 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
AKiusivom)
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

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

9.6.1 LHThEBHL - 30 mQ

Table22 Electrical Characteristics: Diagnosis - 30 mQ

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

Open Load Output Current |/, o) 4, 4 10 16 mA  |ls=hsoy=4HA P 9751
aths=4 pA See Figure 34
Current Sense Ratio at KiLisoz -27.5% |2675 |+27.5% lL2=20 mA P_9.7.5.6
I =l
Current Sense Ratio at KiLisoa -23.5% |2675 |+23.5% l.oa=50 mA P_9.7.5.8
IL= o4
Current Sense Ratio at KiLisos -22.0% |2675 |+22.0% lLos=100 mA P_9.7.5.9
I.= s
Current Sense Ratio at KLisos -21.5% |2675 |+21.5% lLos=250 mA P_9.7.5.12
I =l
Current Sense Ratio at Kisia -10.0% |2675 |+10.0% Iii=1A P_9.7.5.15
I =hy
Current Sense Ratio at Kiis1a -5.5% |2715 [+5.5% la=2.8A P_9.7.5.18
I=a
Current Sense Ratio at Kiisis -3.8% |2715 |+3.8% lis=5.5A P_9.7.5.20
I =6
SENSE Current Derating Ak g0y [-16 0 +16 % |V P_9.7.5.27
with Low Current I can)_ oL = TLoa
Calibration I ca ot n=lLos

Iiean or L= o2

Tacay=25°C

See Figure 33
SENSE Current Derating | Ak sony | -4 0 +4 % | P_9.7.5.29
with Nominal Current lcay™ L1
Calibration lcany n=I1s

Ieany L=l

Tacay=25°C

See Figure 33

1) REFEFNIR - RIKITIEE.
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L
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Zuy

——— —
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Zioap
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*See Chapter 1 ,Potential Applications”

AP ACH INTEICVG, Lot

Figure 43 BTS7030-2EPG Application Diagram

AR XE— B BB BB T o FTEL /T PTG o

Table 23 Loads considered for Reverse Polarity setup (see P_4.1.0.5)

Output Rpsion),max @ T,=150°C Load connected
30 mQ 25mQ 2x P21W
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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 BTS7030-2EPG output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7030-2EPG output during Loss of Ground

RpseL 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS7030-2EPG output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS7030-2EPG outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS7030-2EPG output during Open Load in OFF
diagnosis

Cour 10nF Protection of BTS7030-2EPG 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

by 7V Z-Diode Protection of microcontroller during Overvoltage

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

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

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

Reno 47Q Protection in case of Overvoltage and Loss of Battery while driving
inductive loads
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Table25 BTS7030-2EPG - List of changes

Revision Changes

1.01,2024-07-29 |Icon “PRO-SIL™ ISO 26262-ready” added to front page
Figure 34 updated
P_9.7.5.27 updated (Min./Max.: -30/+30 > -16/+16)

1.00,2022-10-12 | Data Sheet available
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