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Table1 Product Summary

(infineon

Parameter Symbol Values
Minimum Operating voltage Vsiop) 4.1V
Minimum Operating voltage (cranking) Vsiuy) 3.1V
Maximum Operating voltage Vs 28V
Minimum Overvoltage protection (T,= 25 °C) Vbs(cLawp)_25 35V
Maximum current in OFF mode (T,< 85 °C) Is(orr)_ss 2.2 YA
Maximum operative current Ianpion_o) 3.3mA
Typical ON-state resistance (T,=25 °C) Ros(on)_25 1.4 mQ
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 2.47mQ
Nominal load current (T,= 85 °C) I (nowm) 31.3A
Minimum overload detection current (T,=-40°C) |/LovL0) -40 187A
Typical current sense ratio at /. = Inom) ks 33700
ol 2 Rev. 1.21
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Table 2 Pin Definition

Pin Symbol Function

EP VS Supply Voltage
(exposed pad) Battery voltage

4 GND Ground

Signal ground

5 IN Input Channel

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

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

6 DEN Diagnostic Enable

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

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

7 IS SENSE current output

Analog/digital signal for

diagnosis If not used: left open

1-3,8-12 |n.c. Not connected, internally not bonded

13-24 ouT Output
Protected high-side power output channel”

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

REIS AR IR Ao

s Tt 6 Rev. 1.21
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Table 3 Absolute Maximum Ratings®

T,=-40°C E +150 °C; B EH U AESE, ERRANIE (FESENE)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 v - P_4.1.0.1
Load Dump Voltage Vaat(Lp) - - 35 \% suppressed P_4.1.0.3
Load Dump
acc. to
ISO16750-2
(2010).
R=2Q
Supply Voltage for Short Circuit | Vgarisc) 0 - 24 v Setupacc.to |[P_4.1.0.25
Protection AEC-Q100-012
Rsupply = 10 mQ
Lsupply: 5uH
Rshort: 25 mQ
Lshort: S IJ'H
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 leno -50 - 50 mA  |Renoaccording |P_4.1.0.9
to Chapter 10
Logic & control pins (Digital Input = DI)
DI=IN, DEN
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<2min
IS pin
Voltage at IS Pin Vis -1.5 - Vs Vv lis=10 pA P_4.1.0.16
Current through IS Pin ls -25 - lisamym |[MA |- P_4.1.0.18
AX
s T 7 Rev. 1.21
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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

Temperatures

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

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

ESD Susceptibility

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

(HBM)

ESD Susceptibility OUT vs GND | Vippgw_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 |-750 |- 750 v CDM? P_4.1.0.24

(pins 1, 12,13, 24) N

1) REFEFME, HIZIHEE.

2) AT Voo B FLatch-Uplllid: 5.5V,

3) BREBRNEE ESD, AfAIEE! “HBM”, %HB AEC Q100-002 #TiE
4) BREBINES ESD, ZEBAREY “CDM”, $%BR AEC Q100-011 R

AR

1. ETUEL TR T A FE S XT 5 TFE AR 7 AT EIEEXTRABE (B T LIFAJFE=
bk T

2. ZERHIRFTIEE S TEBTLLIC TEZHE FRIPTBKIES A TR R BEIE MU L TIEETIF
SEEL RIPIIGETEN TIELEEEHIHEIETNTIR 16

HE F Mt 8 Rev. 1.21
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4.2 %3 R AKEIEE - ThELE

4.2.1 HELLK -1.2 mOQ

x4 BN RATEE -1.2ma?
T,=-40°C £ +150°C; FREBEHUMASE, EERANSIH GRIESEME)

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

Maximum Energy Dissipation | Exg - - 525 mJ |l = 2% yowm) P_4.2.21.1
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation | E,g - - 160 mJ =] now P_4.2.21.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - lovi), |A - P 42213

MAX

1) REZSEFNH, BIZIHEE.

4.3 T{ESEE

Table 5 Functional Range - Supply Voltage and Temperature?

Parameter Symbol Values Unit |Noteor Number
Min. [Typ. |Max. Test Condition
Supply Voltage Range for | Vsor 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 Vsext.ove) - - 31 |V Cvseno is required P_4.3.0.7
reached after Overload when the
Protection activation Overload
leading to “Undervoltage Protectionis
on Vs” condition triggered (see

Chapter 8.2) and
the observed
number of retries
is different from
what specified in
Chapter8.3.1

HE F Mt 9 Rev. 1.21
2024-07-29
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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) RESEFME, HIRIHEE.
2) WMRBE VoL Voeriommn=3-1Vo FIREBE VIBIN: Vexrowmn =41 Vo
3) RIFTHREMD T,

AR TELIEEER, ICKRIRBEHBIFEIEETT. BT et B TR T ZERIF 1 TI5
EHo

4.4 FAPFH

ARE R FEAEEIRYE JEDEC JESDS1 Fr/E LR BN THEEZ 15, 181015]

www.jedec.org.

Table 6 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number

Min. |[Typ. |Max. Test Condition
Thermal Characterization | ¥ ;op - 0.7 13 Kw |2 P_4.4.0.12
Parameter Junction-Top
Thermal Rinsc - 0.4 0.7 Kw |2 P_4.4.0.13
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance Rin - 230 |- KW |2 P_4.4.0.14
Junction-to-
Ambient

1) REFEFNE - RIGIHERE,

2) 1R#E Jedec JESD51-2,-5,-7, EESANAMI FRA252p R E; = (BF + %) ®AB 2 MHEE 2x70
um Cus 2x35um Cu) BY76.2x114.3x 1.5 mm iR EHFHITIEIN,. EEAMNERT, RENBFRERZTHS
POLFLRES) S E— N AR, BINETET,=105°C. Possaton = 1 W R THITH,

HE F Mt 10 Rev. 1.21
2024-07-29
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4.4.1 PCBiZ B

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

N

T

JEDEC 1s0p / footprint
JEDEC 2s2p

JEDEC 1s0p / 600mm?

PCB 1s0p + 600 mm2 cooling PCB 2s2p / 1s0p footprint

PCB_sim_setup_TSDS024.emf

Figure7 PCB setup for thermal simulations

Solder Pads and Vias

PCB_252p_vias_TSDSO24.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup

s T 11 Rev. 1.21
2024-07-29
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Figure9 Typical Thermallmpedance. PCB setup according Chapter 4.4.1
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
s T 12 Rev. 1.21
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IZBAfERE (DEN) SIHMERIISETERER, HETATEMMNEFERP (RIFEBEARH DEN 22A) o 3 DEN 5|
BN S8BT, ZHEREAN (BUE .28 THESZIFE) . HEMNRET Y, Z2ERE
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DEN 5|HIN“E BT 2| REBEF HNEREIBFEBERRIPDESS, BEEBURT IN 5IRIRZERESH
DEN SIFIBIBKHKE (B 5F 8.3 B THMEZIFE) . BWSIMNABERSEASIEER. &
B 11 TEREZIFR,

5.3 BSIFIEZES|

Vs=6V E 18V, T,=-40 °C F +150 °C

BAYE: Vs=13.5V,T,=25°C

=4I (D) 518 = IN, DEN

Table 7 Electrical Characteristics: Logic Pins - General

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Digital Input Vit 0.8 1.3 2 v See Figure11land|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vorcoawey |- 7 - v 2 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) RESEFWR, HIRHEE,

HE F Mt 14 Rev. 1.21
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ZesfFA vs 18flt, BTAIEEUNRINFREHANMEE, v« EEXBEQNEBE, WNREINBER
FRIEFE (Vs < Vo) > WEFEIEITHREHRREIEMIZH, LEBHEAE], HEBBE (V) 8l
=R TERE (VS>VS(OP)) B, NEPLEBEESE L
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B Vs> Voor BY, 23FEBLITIRIEERER:

v OFF 1R

v ONRZ

v ON B TFHYIZHT
v OFF {2\ FEVIZ T
v BEE

v CLSEER
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+ DEN 5|l ERVIZiEEE
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o Vps %E%:F

Vs > Vsop) 1B/ FRYEL(E RN X 8 FRRMIIT A U R— S AT e IR RS RV EE R Mk ZE,
BTS70012-1ESP BY1TH AR R LS AT RE R IRIESI A TERE XML,
E=/S80#AR BTS70012-1ESP S MRIEIE

v HEERES
o IZETIRR

o VSSIHI ERYHFERR (TR TEE s WE, HFAEIEERTED oo UE) -

Table 8 Operation Mode truth table
IN DEN Internal | /¢ Operative Mode Comment
latch
0 0 0 leakage OFF DMOS channel is OFF
1 leakage OFF DMOS channel is OFF
1 0 leakage OFF_DIAG Diagnostic in OFF-mode
open load Diagnostic in OFF-mode
0 1 1 fault Diagnostic in OFF-mode
0 0 leakage ON DMOS channel is ON, no diagnostic
1 0 1 leakage fault DMOS channel is switched OFF due to
failure
1 1 0 Is ON_DIAG DMOS channel is ON and diagnostic
Hod Tt 15 Rev.1.21
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Table 8 Operation Mode truth table

IN DEN Internal | /g Operative Mode Comment

latch

1 1 1 fault fault DMOS channel is switched OFF due to
failure

finicLs) X 0 leakage CLS DMOS channel is ON in Capacitive Load
Switching mode

6.1.1 OFF iR}

4 BTS70012-1ESP & F OFF {2 x(hY, miH @& F OFF IRES. BEMIFER/)DN (BREE I som) o 28
H0F OFF A, &ETE. JHEHFRIFNG, HEZEIZWINEEREE.

6.1.2 ON 1&EZ{

ON (IN=7%; DEN=1f) #&I{ BTS70012-1ESP MIIEB1RI1FIR. 23 EBREEIRFR lonoion o) *+ | isorr) FERE
(TEfEtS I ANE, ER vs SIMANEREIEATBR) . SRMNTBFRIPEE. TI2WMINEEERCE,

6.1.3 OFF_Diag &3,

[E DEN 5|fIEM BB BRASIMEMGARBT, B[4MATF OFF_Diag R, HiHBE
Xl IRIBLEHFZM, IS I EAIeEFTEMPEERIR lsraun AL T OFF BIR (/IS(OLOFF)) o TE
XMIERT, IHAVERIRFEE 0,

6.1.4 ON_Diag #&#1{

Zes AT ON_Diag iR, EERBBRBERRNINEE, S[IHFBREBA looon o IBE. RIBHRESFMY,
IS S| _E AT RETETEERFE BT hiseauin) 3% hs BB Ito

6.1.5 BRI

HRERIPEHN, S[EIHAKERR, HEREFRIPIIGEMXE, T8EERT, H DEN 5
HNSEBFES, IS5 ESF E sEaun 550

6.1.6 cLs iEX

ZasFEERMAHAXER (CLS), BTFNEMATEHFITRE, HWMAMENfnay BE=EER
DCuinevs) N ETFHNS BB, #HNCLSIEY (FZIEAEEESNE 7.2.358) . CLS PHISHEHRE

1S3 lenpon_p) FETE-

s T 16 Rev. 1.21
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—BMHBEBE Vs BT TIEHE Vior, BEMIBRITH, W0 E 13 FiT.
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A

Vs \
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\ 4
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»
>

t

PowerSupply_UV.vsdx

Figure 13 Vsundervoltage behavior

¥R Tt 17 Rev. 1.21
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6.3 R SIS

Vs=6V Z] 18V, T,=-40°C E +150 °C
HRE: Vs=13.5V,T,=25°C
WX Z A2 HB A M AEEES Y (BRIESIMGER)

RL: 210

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 13
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 13
Power Supply Undervoltage | Vg - 0.7 - Vv b P_6.4.0.6
Shutdown Hysteresis Vsior)~ Vsuy)

See Figure 13
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) REISEFNIA, BIRIHEE.

HE F Mt 18 Rev. 1.21
2024-07-29
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6.4 BRI - T RSE

Vs=6V Z] 18V, T,=-40°C E +150 °C

HRE: Vs=13.5V,T,=25°C

MR 2 HA R R EERR MY (FRIERIMRRR) -

RL: 210
6.4.1 BTS70012-1ESP
Table 10 Electrical Characteristics: Power Supply BTS70012-1ESP
Parameter Symbol Values Unit | Note or Number
Supply Current lsorres |- 0.2 2.2 uA Y P_6.5.25.1
Consumption in OFF Vs=18V
Mode with Loads Vour=0V
IN =DEN = “low”
T,<85°C
Supply Current siorr) 150 |~ 1 65 HA Vs=18V P_6.5.25.2
Consumption in OFF Vour=0V
Mode with Loads IN=DEN = “low”
T,=150°C
Operating Currentin lnpon_D) - 2 33 mA | Vs=18V P_6.5.25.3
ON_Diag Mode (Channel IN = DEN = “high”
ON)
Operating Currentin lonpiore by |~ 12 1.8 mA | Vs=18V P_6.5.25.5
OFF_Diag Mode IN = “low”;
DEN = “high”
1) RELEFMR, HigIHEE,
HoRF 19 Rev. 1.21
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7.1

Hith i@ eaFre

FABEBRE Rosony EEBURTLEE Tio 14 P ETRTEN T, BEMA Roson BIZE X, y i _ERI{E“27%T

F_‘.Z:_FT:E T,=150°C Eﬂ‘iﬂ']'%ﬂ’ﬂ?ﬁﬁ( Rbs(on) {Eo

Rps(on) Variation overT,
2.20

I

I

I

I

2.00

1.80

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

160

1.40

1.20

1.00

Rps(on variation factor

0.80

0.60

0.40

0.20

e—Typical
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Junction Temperature (°C)
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Figure 14 Rpson) Vvariation factor
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Kbl Tt

20

Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThEL

7.2 IR =h 61 %

7.2.1 IR =hPE 4 £1 £

iR eBrA A EEN, B 15 B RRITNRBTEFEIRERLIE R, TIHEME Eov M Eorr 5 A E R T AR BY
18] ton 1 torr AXIELE

IN
Vinerhy \
‘H VingHys)
t
Vour
t
90% of Vs = ;
OFF (DELAY) \
70% of Vs 70% of Vs
-(dv/dt,
/ (AV/dtion (dv/tlore
30% of Vs - 30% of Vs
t, t,
10% Of VS ON(DELAY) OFF ‘
Pomos
Eon Eorr
= N t
Figure 15 Switching a Resistive Load
et T 21 Rev. 1.21

2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThEL

7.2.2 ReEhBMEHEH

RSO RKARMGE AL, BE Vour BEMBAILT, ERNBRSMKEIRNER. 7 LIS 4E
HEMmSR, REA7TBEHAMUVG. HAUSHREEAREBRE, 518 Vos = Voscuwr. B 17 BRTER
BINEZR, FHAIZEWMTE F 6.1 B SIHMFRBIREEA T RIPEE M.

Vs e

High-side

Channel

'S Vos
’ZS’ VsisicLamp)
Vi
'Zs’ “k— DS(CLAMP)

— |_ %

Vs(cLamp) DG
N ouTt Vour

PowerStage_Clamp_INTDIO_1CH.emf

Figure 16 Output Clamp concept

ERM AR EROIIER, BEETEBTST1220-4ESP #8l. BEEITEARWT (7.1):

VS - VDS(CLAMP) R - IL L
E=YV - -l(l— )+I - — 7.1
DS(CLAMP) [ Rp " Vg - VDS(CLAMP) LJ Ry 7D

RAREE, WIMBATERM THRARBR, ZoMMgitiRE. B2 £ 4.2 B H £ (BRCHEESE)
EENEEE) NRAAWE.

S>H
-
o
S
—~

s T 22 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThEL

7.2.3 REhAMHEH

SUBEMRFETIR (CLS) WA TIMRAM A EE, VR EMTRBRRE TN tonase ton_cispeans
(dV/dt)on_cis, 80 17 Fimmo B 7ERING I B BSIE funas) B EZEE DCuners) BY PWM {55 3K 3#H
A CLS 1R, ELIRILT, MXBTREREE T, ason, sHEUUBTIER,

1
fuineLs)
IN
VIN(TH) Hﬂﬂﬂ Hﬂnﬂﬂ ﬂﬂﬂ((ﬂ
» I Vin(Hvs)
)( >
Vourt . . t
A ON_CLS ) ))
900/0 Of VS //
70% of Vs 'y
(dV/dt)on cis
30% of V. v
> ton_cLS(DELAY) /
0,
10% of Vs — ; X
Nact « tes N t
I ()()
Ncis act=1 « .
t

Figure 17 Switching a Resistive Load with CLS mode

CLS IR RART 8] tos FBTHFRANREN BEFHAREBFIREHRKEBL. = Vos < Vosoror
B, RrBETIM CLS #RTUFLHRE!] ON o

M CLS BRHREIEE RN Z /1, MHARBHIRSAERER. AT XDERMERER, FRHE CLSERR
Al, BEHITAHBERRE. MRERVELRTEIH, WATLM CLs BIUTERIEERN. MRRA
HERXFATHEER, Wi rIERFRNERER, i, wrblEdielabBEnERmbhEs
iz

¥R Tt 23 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

hERK
IN \ tcis
e
t
VouTta (
()() ;
I,
A A A A ()()
()() ;
Nact «
T Ncis act=1 ‘;
Operation » ‘
Mode T | CLS | ON (){ N
t

Figure 18 Switching a Capacitive Load with CLS mode

7.2.4 %A1 HH BB [ PR

ATIRBEMQNBE, X Vos BEHITI, SR CR/\MBERIZEEY (DEN SIHELES
BE-ZRE19) , H Vos FFTHET Vossio B, Hith DMOS IEHRER IR, XEtE N HAST,
fEIFENMEXY FAEE /NBVREH IR, Vos = Vossio WU Vos IEINEERFE REBIRAEISE AR T
E, NCEERRYS BRI ELTRY kus FEE.

"1

DENT
I I

J

VDS A
\ VDS(SLC)
S O\ J

~v

v

~

I 4

A 4

~

Figure 19 Output Voltage Limitation activation during diagnosis

HE F Mt 24 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThEL

7.3 SRR

731 FRABRITAH

2 Vour> VsBY, BBfIw MATIRBHRAE (S E20) ., XFFGEIRAER.
MRBELTXARS, BRREEZINE, mESENME. RASFEREAS. IRBELTHE
KZ, METLAFRER Rosiny BAIHR R THERFERLS Roson) PRIIEBIBITHEZE,

EHEREFNGT, RE|L <|luw|, BERSEFHTHHKANRS.

A InverseON, RE | siA] IR AIBRFZFS FHH@EE. |1 <|m| (ME21) .

Vear

0% m
Gate I %
Driver

I_ / Vour > Vs
Device INV L
Logic Comp. ouT -~

PowerStage_|nverse_HEAT.emf

Figure 20 Inverse current circuitry

s T 25 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

IhERE
/ IN CASE 1 : Switch is \ / IN CASE 2 : Switch is OFF \
A
ON OFF
>t t
| |L
A t L
NORMAL NORMAL NORMAL NORMAL
t
>t
INVERSE INVERSE
DMOS state DMOS state
ON OFF
>t >t
- / \_ /
/ CASE 3 : Switch ON into inverse current \ / CASE 4 : Switch OFF into inverse current \
IN IN
T OFF ON ON OFF
t >t
L , I
I NORMAL NORMAL NORMAL NORMAL
t >t
INVERSE INVERSE
DMOS state DMOS state
A
OFF ON ON OFF
o >t L /
PowerStage_InvCurr_INVON.emf

Figure 21 InverseON - Channel behavior in case of applied inverse current

ARE LA B HIE], D m R T R S E 2

¥R Tt 26 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThEL

7.3.2 H I ENERREEFEYE

EAFUECE S BTS70012-1ESP fEASIA X (Rt SRAHAXEXY, 0 B 22 Fir), RO X
HHRARIRMBITUET | dVour/dt|o

Vear
R/L cable
HSS1 HSS 2
VS VS
1H H
ON(DC)H IN T # # M IN [ OFF
h ol
out ouT | dVour /dt |
Current through Mot cross
urrent through Motor Current
ON(PWM)
OFF TI< * r JULUL
/; PowerStage PassiveSlew PROFETCh.emf

Figure 22 High-Side switch used in Bridge configuration

s Tt 27 Rev. 1.21
2024-07-29



o _.
BTS70012-1ESP Infineon
PROFET™ +2 12V

ThELER
7.4 ThER LB SFY

Vs=6VE 18V, T,=-40 °C F +150 °C

HAME: V=135V, T,=25°C

M Z SRR AREEWE (FRIESIMRRA) -
RL:2.IQ

Table 11 Electrical Characteristics: Power Stages - General

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

Voltages
Drain to Source Clamping | Vpsciaup) 40 |33 365 |42 \ I.=20 mA P_7.4.04
Voltage at T,=-40°C T,=-40°C

DEN = “high”

See Figure 16
Drain to Source Clamping | Vpsciavp) 25 |35 38 44 \Y b P_7.4.0.5
Voltageat T,=225°C IL=20 mA

T,=225°C

DEN = “high”

See Figure 16

1) £ T,=150°C B,

7.4.1 ThER L B S

Table 12 Electrical Characteristics: Power Stages

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

Timings

Switch-ON Delay toN(DELAY) 10 70 140 s Vs=13.5V P_7.45.13

VOUT =10% Vs
See Figure 15

Switch-ON Delay Capacitive |toy cispeiay |20 550 1000 |ps Vs=13.5V P_7.45.12
Load Switching Vour = 10% Vs

See Figure 17
Switch-OFF Delay torF(DELAY) 10 50 160 us Vs=13.5V P_7.45.2

VOUT =90% Vs
See Figure 15
Switch-ON Time ton 50 130 210 us Vs=13.5V P_7.453
Vour =90% Vs
See Figure 15
Switch-ON Time Capacitive |toy s 350 1075 |1800 |ps Vs=13.5V P_7.4.5.10
Load Switching Vour =90% Vs
See Figure 17

s Tt 28 Rev. 1.21
2024-07-29



BTS70012-1ESP

(infineon

PROFET™ +2 12V
THERLR
Table 12 Electrical Characteristics: Power Stages (continued)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Switch-OFF Time tore 30 100 220 us Vs=13.5V P_7.4.5.4
Vour =10% Vs
See Figure 15
Switch-ON/OFF Matching Atsw -85 -10 65 us Vs=13.5V P_7.4.5.19
ton - torr
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.16 0.27 0.39 V/us |Vs=13.5V P_7.45.6
Vour=30% to 70%
of Vs
See Figure 15
Switch-ON Slew Rate in CLS |(dV/dt)on cis |0.008 [0.021 |0.034 |V/us |Vs=13.5V P_7.45.11
Vour=30% to 70%
of Vs
See Figure 17
Switch-OFF Slew Rate -(dV/dt)orr 0.16 0.27 0.39 V/us | Vs=13.5V P_7.45.7
Vour=70% to 30%
of Vs
See Figure 15
Slew Rate Matching A(dV/dt)sw  |-0.15 |0 +0.15 |V/us |Vs=13.5V P_7.4.5.8
(dV/dt)on- (dV/dt)orr
Voltages
Output Voltage Drop Vbs(sio) 2 10 20 mV b P_7.45.9
Limitation at Small Load lour=lout(or) = 20
Currents mA
CLS Mode
Input Frequency for CLS funeLs) 22 30 38 kHz |2 P_7.4.5.14
Mode Activation DCyy(cLs) = 50%
See Figure 17
Duty Cycle for CLS Mode DCyn(cLs) 30% |50% |70% b P_7.4.5.15
Activation funicLs) = 30 kHz
See Figure 17
Maximum Time in CLS Mode |t - - 100 ms | P_7.4.5.16
See Figure 18
Maximum Number of CLS | ¢ giacn - - 50k b P_7.4.5.17
Mode Activations See Figure 18
Thermal Shutdown Tiasowy |- 20 - K b P_7.4.5.18
Temperature in CLS Mode
(Dynamic)
1) REFEFEMWR, BIgIHEE,
2) 1XThaemidt
s T 29 Rev. 1.21
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7.5.1 hEBHLE - 1.2 maO

Table 13 Electrical Characteristics: Power Stages - 1.2 mQ

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony 25 |- 1.4 - mQ |V P_7.5.23.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 2.47 mQ | T,=150°C P_7.5.23.2
T,=150°C
ON-State Resistance in Roson)_cran |~ - 2.9 mQ |T,=150°C P_7.5.23.3
Cranking K Vs=3.1V
ON-State Resistance in Rosing.2s |- 15 - mQ |V P_7.5.23.4
Inverse Current at T,=25°C T,=25°C
Vs=13.5V
IL=-4A
DEN =“low”
see Figure 20
ON-State Resistance in Rosunv)_ 150 |~ - 29 mQ | T,=150°C P_7.5.23.5
Inverse Current at T,= Vs=135V
150°C IL=-4A
DEN = “low”
see Figure
20
ON-State Resistance in Rosrev.2s |- 2.9 - mQ |V P_7.5.23.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
IL=-4A
see Figure 31
ON-State Resistance in Rosrev) 150 |~ - 4.6 mQ | T7,=150°C P_7.5.23.7
Reverse Polarity at Vs=-13.5V
T,=150°C IL=-4A
Nominal Load Current I ovom) - 313 |- A b P_7.5.23.8
Ta=85°C
T,=150°C
Hod Tt 30 Rev. 1.21
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Table 13 Electrical Characteristics: Power Stages - 1.2 mQ (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/ o) g5 - 0.2 2.2 MA b P_7.5.23.9
T,=<85°C Vour=0V
\/lN = ((IOW”
Ta<85°C
Output Leakage Currentat |/, o 150 - - 65 HA Vour=0V P_7.5.23.10
T,=150°C V= “low”
Ta=150 °C
Inverse Current Capability |/ ) - 313 |- A b P_7.5.23.11
Vs<Vour
IN = “high”
see Figure 20
Voltage Slope
Passive Slew Rate (e.g. |dVour/dt| |- - 10 Vips [V P_7.5.23.12
for Half Bridge Vs=13.5V
Configuration) see Figure 22
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 550 700 mV  |[L.=-190 mA P_7.5.23.13
T,=150 °C
Switching Energy
Switch-ON Energy Eon - 15 - mJ [ P_7.5.23.14
Vs =18V
see Figure 15
Switch-OFF Energy Eore - 165 |- mJ [ P_7.5.23.15
Vs=18V
see Figure 15
1) REFEFNIR, BIRIHERE,
s T 31 Rev. 1.21
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Table 14 Protection “Reactivation” Condition

Fault condition Switch OFF event “Reactivation” condition

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

overload IL2 IL(OVL) /|_< 50 mA, TJ within TJ(ABS) and
Tiowy ranges (including
hysteresis)

8.3.1 Haegi7F2R R
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Table 15 Electrical Characteristics: Protection - General

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

Thermal Shutdown Tynes) 150 [175  [200 |°Cc |V P_8.6.0.1
Temperature (Absolute) See Figure 23
Thermal Shutdown Tivspes) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 23
Thermal Shutdown Tiow) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 24
Power Supply Vs(camp) 40 |33 36.5 42 % ls=5mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 16
Power Supply VsicLamp2s |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, ls=5 mA
=25°C T,225°C

See Figure 16
Power Supply Voltage Vsis) 20.5 225 24.5 \% 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit Ruppty= 10 mQ

Lsupply= 5uH

Rshort= 25 mQ

Lshort: 5 HH

1) NThEEMIL,

2) X1E T,=150°C B #4703,

3) RETEFNR, RIZIHEE,
8.6.1 FIPESKEH

Table 16 Electrical Characteristics: Protection

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

Latch Reset Delay Time after| tpg ayr) 40 70 100 ms | P_8.6.4.1

Fault Condition See Figure 28

Minimum DEN Pulse toeniR) 50 100 (150 |ps |? P_8.6.4.2

Duration for Latch Reset See Figure 29

1) XTnEEMisto
2) REIEFNH, HIRITHERE.
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Table 17 Electrical Characteristics: Protection - 1.2 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection lowo 40 |187  [217  [248 |A b P_8.7.24.1
Currentat 7,=-40°C T,=-40°C
d//dt=0.4 A/us
see Figure 25 and
Figure 26
Overload Detection Current |/, oy 25 180 209 238 A 2 P_8.7.24.7
atT7,=25°C T,=25°C
dl/dt=0.4 A/us
see Figure 25
and Figure 26
Overload Detection Current |/, gy 150 | 146 170 193 A 2 P_8.7.24.8
at7,=150°C T,=150°C
dl/dt=0.4 A/us
see Figure 25 and
Figure 26
Overload Detection Current |/ oy - 130 |- A 2 P_8.7.24.5
at High Vs d//dt=0.4 A/us
see Figure 25
Overload Detection Current |/ oy js) - 130 - A 2 P_8.7.24.6
Jump Start Condition Vs> Vg5
d//dt=0.4 A/us
see Figure 27
1) 1XThaeli.
2) REZEFMR, HIgITEE
Hod Tt 42 Rev. 1.21
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SNREABMREEIZET, WAIIE 1S 5IHIFANRIRE R 2 BHERZAQ N EBE Reenseo Rsense [HA T 820 O
(8% 400 O , HEM EFFEPREMBGRIFERIPE) , LRGBRRFBRPIINRIGKR, HAE)N

Rsense = 1.2 kQ o

BT IS SR vs HEEZEIS R FEAERERE, MREMSHBREREIRER, AR IS 51/HE

BRI E AT A BRI B A o

Z0E 32 F AR T #IFR.
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Qutput
Channel
T
Overtemperature #
Latch s IS Pin Control
Logic ] out
_— @lh/klus
DEN )
> L+
'© ll'S{FAULT) =T Vbs(oLoFF)
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v
] —

Diagnosis_HEAT_1CH.emf

Figure 32 Diagnosis Block Diagram
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7% 18 Je1H7 BTS70012-1ESP 12 1EIEIX T, IS5 EBISEIRE.

Table 18 SENSE Signal, Function of Application Condition

Application Condition Input DEN level |VYour Diagnostic Output
level

Normal operation “low” “high” ~GND Z

lisaulm if latch 20
Short circuit to GND ~GND Z

hsEaum if latch 20
Overtemperature Z hs(eauL)
Short circuit to Vs Vs hisioLoFe)

(hsEaum if latch # 0)
Open Load < Vs- Vps(oLorr) Z

>Vs-Vosioorry) | hisioLors)

(in both cases lisau) if

latch #0)
Inverse current Vour> Vs lisioLors)

(hsEaum if latch # 0)
Normal operation “high” ~ Vs hs=1/ ks
Overcurrent <Vs hseauim
Short circuit to GND ~GND hseaum
Overtemperature Y4 IIS(FAULT)
Short circuit to Vs Vs hs<I./ ks
Open Load ~Vsy) hs=hsen)
Under load (e.g. Output Voltage ~ V) hseny <hs < Tuwom / Kiis
Limitation condition)
Inverse current Vour> Vs hs=hseny
CLS mode “pwm” “high” < Vs- VpsoLor) z
All conditions n.a. “low” n.a. Z

1) ERGMY IR,
2) WHERBTNT | one
3) BHEBHBAAT /oy

9.2 ON RS TiZHR

LRE U T RMES, SIS G RESABBRMLFINER bR kus=1/1s) :
' %iﬂgﬁtﬂﬁﬁ ’ HEB Vs < Vobs(oLorr)

v ZETRERER

v REWE (NESIFEMR) SHZAINKERER (B2 F.228 TRESIFE
RBEEWEE ZABISERBRR, 1S IR lseavmo

Kot T
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9.2.1 ERAAR M (Kiwis)

MR ERBUR T REM AR, |s B8/ MBI MM, EEERFIEMER o JIRIE
HEB AR (LI 0A) , MHEERAKMER Isevy (THE, ZEBEN) o ZFGWE 34
o BEAMARIEAN ks &, MAKN R RHEE=RITH.

BINAT 1S 51RPA MCU B9 ADC NG I Z [BIEFAIMERFE R ISIREE, LURIMESSURNIIRS (GERINERIE
HESHIER/NETE] 1 us) o

kus REEVISEIREZ R TRE. HBBEMFIETZNEM. EANENERRXIHEA, aIUERE
PRI BRIERE

v EEFIRRIFLNIAERE), 7R HimN A ERHE X BREIBVEIR (icw)o

o E 1S SIRIXS BV EEFRHITE ks (Kius @ fca)

v TEM hien e B huony n BIERTTEREIA, kus BT ks @ lucay, BRIEE NI Bius

RS ks BEFERE 33 AXNITE, H Akus F8E

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

kiLis@Iycar) " RiLis@Iycary

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

kiLis@Iycar) " kis@lycar

Do Kot

Figure 33 Akuscalculation formulas

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

Lsov) //

Liseny

\J

I

[

) 4

A

Figure 34 Current Sense Ratio in Open Load at ON condition
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9.2.2 P B (’IS(FAULT))
—B R4 RIPEHS, NEBIEFSENE (B E83E THEZIFE) MakETH. M0ZT A1,
HHEZ DEN BEUN“SEF"EY, HIIHISIREKRE lis(FauL)o
MNEARERiIFSEIN 1, HEXREN, N X DEN=High BUEFFIZETISER SR ER Lsaur.
35 BT hs=I/kuss hssan gl hs(EauLT) ZIEMX R,

hs A

/IS(SAT).max ___________ T I T - =
I |

hs FAULTI max [ == == = e —— — 4+ - ——

I
I

| ;I-l- - IIS(FAULT)
|

IIS GATIMIN L o e e o o o o— — T e e — 1_ —
|
|
|

IIS (FA

/L/ kILI S

»

ILov Lymin I (ov L).max I

Diagnosis HEAT IISFAULT IISSAT.emf

Figure 35 SENSE behavior - overview

9.3 OFF K& TigHh

IR TF OFF RSB, BTS70012-1ESP AJLLNIERIEREHFESHEBEHITLLIR. X
B, EA—LLEIMIINETTH (FHIEBEMATTIRA ERIEBRIR) , FAlLUCNAEE SRR E
BRENEMER, MRBOELNIKERE WRAIDITFSEN 1, WKRESRE IS 5IHEM,
5KREXREBELX, RE DEN=m) , S8BEIZEtE OFF RKETHITINER, B/ srum
B IS 5IMEH. &0 F9.228 THRELIFE,

9.3.1 FrE& A E B (hsiororr)

£ OFF K& T, L DEN SIMIBMI NSRBI B, Vos BBESEHEERBE Vosowom HITEEIR. SR HE
EIRIE S BT EMITES, W Vos ~ Vs EE Vos > Vosororme HIZBFABEER Vos < Vosowor BT, 1S 51 RiIFE
THEBTR lisoworro B 36 IR T hisororn A lisaun 5 Vos ZIBINX R MEERAES, ALLBLEAIUXS
BbF R ARSI PEARTS B9 T2 3 FF B
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hs(rauLT)

IIS(OLOFF)

¥

Vbs(oLorr) Vos

Figure 36 Isin OFF State

BEX AR TR, FEERASIBM TG ZEEFR tsowr_o B318], 1S 5IH1_EABERIRIE
HRVIRES, XERRY Bl EEHITRERLLIRERAVIEIL, B 37 B RAEBAFR, A BN E,

tisoLoFF)_D t

h 4

A
Vour ~ Vs

o
VDS(OLOFF) ‘_““\
| Load

. connected

IIS(OLOFF)

/ 1S(0OL)

t

Diagnosis_PROFET_OLOFF_time.emf

Figure37 Open Load in OFF Timings - load disconnected
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9.4 SENSE B¢

38 /R T SENSE EBII tesison MZEF tesorn HAEINEEF (BEAHTZUNER) . BFERE
ﬁ#’%ﬁ?Zﬁﬁ (EHE ton ZE—G) 965%@1356% E"J{%%; Jﬂ: tsSIS(DIAG) =3x (tON_max + tsSIS(ON)_max)O

IN
OFF ON I OFF

Ty

1 / \

tsis(Lo) tsis(oFF Lsis(on) tsis(oFF
A t
sIS(DIAG)
lis % ﬂ 7 ﬂ

Diagnose_PROFET_SENSE_timings_Heat.emf

Figure38 SENSE Settling / Disabling Timing
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Table 19 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current | /igsan 4.4 - 15 mA | P_9.6.0.1
Vsis=Vs-Vis=2V
See Figure 35
SENSE Leakage Current hsorm) - 0.01 0.5 DEN = “low” P_9.6.0.2
when Disabled Vis=0V
SENSE Leakage Current | /igen ss - 0.2 1 b P_9.6.0.3
when Enabled at T,=<85°C T,=85°C
DEN = “high”
IL=0A
See Figure 34
SENSE Leakage Current hs(en)_150 - 0.2 1 HA T,=150°C P_9.6.0.4
when Enabled at T,=150 °C DEN = “high”
IL=0A
See Figure 34
Saturation Voltage inkus | Vs i - 0.5 1 v b P_9.6.0.6
Operation Vs=6V
(Vs - Vis) IN = DEN = “high”
L =21 nomy
Saturation Voltage in Open | Vg5 o, - 0.5 1 v b P_9.6.0.7
Load at OFF Diagnosis Vs=6V
(Vs- Vis) IN =“low”
DEN = “high”
Saturation Voltage in Fault |Vgs ¢ - 0.5 1 v b P_9.6.0.8
Diagnosis Vs=6V
(Vs- Vis) IN =“low”
DEN = “high”
latch#0
Power Supply to IS Voisicampy - |33 36.5 42 % lis=1mA P_9.6.0.9
Pin Clamping Voltage I T,=-40°C
atT7,=-40°C See Figure 16
Power Supply to IS VeisicLamp)_2s | 35 38 44 Vv 2 P_9.6.0.10
Pin Clamping Voltage hs=1mA
atT,=z25°C T,225°C
See Figure 16
1) REZEFMR, HIITHEE.
2) MIXEE T,=150°Co
Hod Tt 49 Rev. 1.21
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Table 20 Electrical Characteristics: Diagnosis
Parameter Symbol Values Unit | Note or Number
Min. |[Typ. |Max. Test Condition
SENSE Fault Current hsiEauLm) 4.4 5.5 10 mA |- P_9.6.4.1
SENSE Open Load in OFF | /5510 1.8 2.5 35 mA |- P_9.6.4.2
Current
SENSE Open Load in OFF | tisoiorp p | 70 185 (300 |ps | Vos<Vororn P_9.6.4.4
Delay Time from IN falling
edge to Vis= Rsense
*0.9* IIS(OLOFF),MIN
DEN = “high”
Open Load Vps Detection Vbs(oLorR) 13 1.8 23 \% - P_9.6.4.5
Threshold in OFF State
SENSE Settling Time with | t5on) - 5 40 us I =T nom) P_9.6.4.6
Nominal Load Current DEN from “low” to
Stable “high”
SENSE Disable Time tasiorn) - 5 20 us Y P_9.6.4.8
From DEN falling
edge to /g =
hs(orr) See
Figure 38
SENSE Settling Time after | tys.q - 5 20 us Y P_9.6.4.9
Load Change from /.= lxto
I =15
See Figure 38
SENSE Settling Time after |{ysic) sic |- 500 800 us b P_9.6.4.15
Load Change with Small DEN = “high”
Load Current Load Change from
It I3
1) RESEFMR, HigIHEE,
BT 50 Rev.1.21
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Vs=6V Z] 18V, T,=-40°C E +150 °C
HRE: Vs=13.5V,T,=25°C

MR F A2 HRBPAM A EEED M (FRIEZIMNIRA)
RLZZ.IQ

9.6.1 LHIhEBEE - 1.2maQ

Table 21 Electrical Characteristics: Diagnosis - 1.2 mQ

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

Open Load Output Current |/ o) g, 82 - 464 mA  |ls=lsoy=8HA  |P_9.7.26.3
atis=8 pA see Figure 34
Current Sense Ratio at Kiiso7 -24.0% | 33000 |+24.0% ILor=200 mA P_9.7.26.11
I =l
Current Sense Ratio at Kiis1o -17.0% | 33000 |+17.0% ILio=700 mA P_9.7.26.14
I =10
Current Sense Ratio at Kiisis -13.5% |33000 |+13.5% lus=2A P_9.7.26.17
I =13
Current Sense Ratio at Kiisi7 -8.5% |33700 |+8.5% lur=TA P_9.7.26.21
I =l
Current Sense Ratio at KiLis20 -5.5% |33700 |+5.5% l0=20A P_9.7.26.24
I =la0
Current Sense Ratio at Kiis» -4.8% |33700 |+4.8% l22=30A P_9.7.26.26
I =1l
Current Sense Ratio at Kiisas -4.7% |33700 |+4.7% Y P_9.7.26.31
I =1l l23=35A
SENSE Current Derating  |Aky sy |-15 0 +15 |% |V P_9.7.26.27
with Low Current lcay= 1o
Calibration lcan w= s

I can)_L= hor

Tacan=25°C
SENSE Current Derating | Akysowy |25 |0 +25 |% |V P_9.7.26.29
with Nominal Current I can™ 2
Calibration I ca n= 1123

I can_L= oo

Tacan=25°C
1) REFEFWIK, HIRIHEE,
Kot T 51 Rev. 1.21
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*See Chapter 1, Potential Applications”
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Figure 39 BTS70012-1ESP Application Diagram
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Table22 Suggested Component values

Reference Value Purpose

R 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS70012-1ESP output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS70012-1ESP output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS70012-1ESP outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS70012-1ESP output during Open Load in OFF
diagnosis

Cour 10nF Protection of BTS70012-1ESP 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

Cysenn 47nF Buffer capacitor for fast transient

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

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

Cus2 - Filtering / buffer capacitor located at Vear connector

Rsense 1.2kQ SENSE resistor

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

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

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

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

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

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

10.3 BZNAER
¢ WMEBXSIMFMEARGER, FHERERI]
v MTHREZEE, ERILUAIR http://www.infineon.cn/
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THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [-&@ |

Figure 40 PG-TSDSO0-24 (Thin (Slim) Dual Small Outline 24 pins) Package drawing
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Figure 41 PG-TSDSO0-24 (Thin (Slim) Dual Small Outline 24 pins) Package pads and stencil
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Table 23 BTS70012-1ESP - List of changes

Revision Changes

1.21,2024-07-29 |Table 1 updated

Figure 34 updated

P_9.7.26.11 updated (Min./Typ./Max.: -65%/34100/+65% - -24.0%/33000/+24.0%)
P_9.7.26.14 updated (Min./Typ./Max.: -65%/34100/+65% - -17.0%/33000/+17.0%)
P_9.7.26.17 updated (Min./Typ./Max.: -55%/34100/+55% - -13.5%/33000/+13.5%)
P_9.7.26.21 updated (Min./Typ./Max.: -40%/34100/+40% -> -8.5%/33700/+8.5%)
P_9.7.26.24 updated (Min./Typ./Max.: -24%/34100/+24% -> -5.5%/33700/+5.5%)
P_9.7.26.26 updated (Min./Typ./Max.: -8%/34100/+8% - -4.8%/33700/+4.8%) P_9.7.26.31
updated (Min./Typ./Max.: -8%/34100/+8% - -4.7%/33700/+4.7%) P_9.7.26.27 updated
(Min./Max.: -30/+30 > -15/+15)

P_9.7.26.29 updated (Min./Max.: -5/+5 » -2.5/+2.5)

1.20,2022-12-16 |Icon “PRO-SIL™ ISO 26262-ready” added to front page

Marking on front page updated (BTS70012-1ESP - 70012-1ESP)

Basic Features list updated

Chapter 6.1.4, Chapter 6.1.5, Chapter 6.2, Chapter 7.3.1, Chapter 9.2.2 updated
Figure 9, Figure 10, Figure 13, Figure 26 updated

Table 1, Table 8, Table 14, Table 18 updated

P_4.4.0.14 updated (Typ.: 24.2 > 23.0)

P_6.4.0.7 removed

P_7.4.5.12 updated (Typ.: 460 us - 550 us; Max.: 900 ps - 1000 ys)

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

P_4.2.21.1 updated (Typ.: 525 > —; Max.: - > 525)

P_4.2.21.2 updated (Typ.: 160 > —; Max.: - > 160)

1.00,2020-10-16 | Data Sheet available
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