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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 1.2 pA
Maximum operative current Ianpion_o) 3.3mA
Typical ON-state resistance (T,=25 °C) Ros(on)_25 2.3mQ
Maximum ON-state resistance (T,= 150 °C) Ros(ony_150 4.1mQ
Nominal load current (T,= 85 °C) I (nowm) 23.2A
Minimum overload detection current (T,=-40°C) |/LovL0) -40 127A
Typical current sense ratio at /. = Inom) ks 23200
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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
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4 = m— R

4.1 HIERAEEE - BA
Table 3 Absolute Maximum Ratings®
T,=-40°C £ +150 °C; R BEH UM A SE, EBRANSIE FFEZHEIE)
Parameter Symbol Values Unit |[Noteor Number
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
Rsupply: 10 mQ
Lsuppty=5 MH
Rshort: 25 mQ
Lshort: 5 UH
Reverse Polarity Voltage Veatrey) - - 16 v t<2min P_4.1.0.5
TA: +25°C
Setup as
described in
Chapter 10
Current through GND Pin leno -50 - 50 mA  |Rewpaccording (P_4.1.0.9
to Chapter 10
Logic & control pins (Digital Input = DI)
DI=IN, DEN
Current through DI Pin Iy -1 - 2 mA |2 P_4.1.0.14
Current through DI Pin Ipirev) -1 - 10 mA |2 P_4.1.0.36
Reverse Battery Condition t<2min
IS pin
Voltage at IS Pin Vis -1.5 - Vs Vv ls=10 pA P_4.1.0.16
Current through IS Pin ls -25 - lisamym |[MA |- P_4.1.0.18
AX
Data Sheet 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
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4.2 %3 R AKEIEE - ThELE

4.2.1 IHEL - 2.0 mQ

Table4  Absolute Maximum Ratings-2.0 mQ?
T,=-40°C £ +150°C; FREREHUMASE, EBRANSIM (FRIEZHEIME)

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

Maximum Energy Dissipation | Exg - - 325 mJ |l = 2% yowm) P_4.2.23.1
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation | E,g - - 80 mJ | 1.= 1 now) P_4.2.23.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current II] - - lowo), [A - P_4.2.23.3

MAX

1) REISEFNIA, HIRIHEE.

4.3 T{ESEE

Table 5 Functional Range - Supply Voltage and Temperature?

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Supply Voltage Range for | Vo 6 135 |18 v - P_4.3.0.1
Normal Operation
Lower Extended Supply Vs(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
Chapter8.3.1

Data Sheet 9 Rev. 1.21
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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, IC ZIRBE PR HRE T, BIFIEET B TR LI T
EHo

4.4 FAPFH

2R MBRFEHIEERIE JEDEC JESD51 FnEEREH), BN THEEZ(SE, 1815/5 www.jedec.orgo

Table 6 Thermal Resistance?

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Thermal Characterization |¥ j1op - 0.9 1.6 Kw |2 P_4.4.0.12
Parameter Junction-Top
Thermal Rinsc - 0.6 1.0 Kw |2 P_4.4.0.13
Resistance simulated
Junction-to-Case at exposed

pad

Thermal Resistance R - 255 |- Kw |2 P_4.4.0.14
Junction-to-
Ambient

1) REFEFNE - RIgIHERE,

2) 1R#E Jedec JESD51-2,-5,-7, TEESANAMIFRA252p R E; =& (BF + %) ®AB 2 MHEE 2x70
um Cus 2x35umCu) B976.2x114.3x 1.5 mm R E#H TR, EEANBERT, BENHRERTHNS
PUIFLIESI 5 B — N RRRER. BINETET, = 105°C. Poisspanon = 1 W FF FHITHY,

Data Sheet 10 Rev. 1.21
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4.4.1 PCB i E

70 um modeled (traces, cooling area)

1,5 mm

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_7th_150p.emf

Figure5 1sOp PCB Cross Section

70 um modeled (traces)

35 um, 90% metalization*

1,5 mm

35 um, 90% metalization*

.

70 um, 5% metalization*

*: means percentual Cu metalization on each layer

PCB_Zth_252p.emf

Figure6 2s2p PCB Cross Section

=

JEDEC 150p / footprint
JEDEC 252p

JEDEC 1s0p / 600mm?

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

PCB_sim_setup_TSDS024.emf

Figure7 PCB setup for thermal simulations

Sclder Pads and Vias

PCB_2s2p_vias_TSDSO24.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup
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Figure9 Typical Thermallmpedance. PCB setup according Chapter 4.4.1
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BUANBET N, PHEEAN (B E .28 THREZIFE) . HEAYRBET R, 2MRE
A (s5IMEMASEES) -

DEN 3| ‘BB "B RBIT NETRERBENRIPEIESS, BEEURT IN 5| BE RSN
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&

5.3 ESKMHZES|H

Vs=6V Z] 18V, T,=-40°C El +150 °C
HAE: Vs=13.5V,T,=25°C

#EFHI (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 Voirh 0.8 1.3 2 v See Figure1lland|P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vocampy |- 7 - Vv b P_5.4.0.2
Clamping Voltage Iom=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampy) | 6:5 7.5 8.5 \ Ioi=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voiys) - 025 |- Vv b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Iy 2 10 25 HA Voi=2V P_5.4.0.5
(“high”) See Figure 11 and
Figure 12
Digital Input Current (“low”) | Iy, 2 10 25 HA Voi=0.8V P_5.4.0.6
See Figure 11 and
Figure 12

1) BREILEFNE - HiRIHEE,

Data Sheet 14 Rev. 1.21
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FEIR

6 =z P

BTS70020-1ESP H Vs $2fit, ATFAEREEUNINREHKREE, vs BERBECNEER, WNREM
BERFRERE (Vs<Vaw) , WEALIEThEREHRRIEIZET, EREAE, SHBBE ()
B sIETIEBE (Vs> Vsor) B, NEBLEBIESENL

6.1 BIEERER

Y Vs> Voop) B, BTS70015-1ESP BB LU FIEEER

v OFF 1R

v ONRZ

v ON R THYIZHf

»  OFF R T HVIZHT

v HBE

v CLSHEER

RER 2 BIRVEIRIRIE L TR EME:

« INS|fI ERYIZIEEE T

» INSIFI LR PWMES

+ DEN 5|l ERVIZiEEE

v RERHITESS

o Vps %E%:F

Vs > Vsior) T FEVELER YN 3R 8 FIRBYIT A U R — B O e 2RSS HE TR MR T,
BTS70020-1ESP BT A AR F LS AT sERIBESI M4 A TIEE XM ek,

B=MNSEEEIA BTS70020-1ESP F9EMRIEIET

v HEBERS

o IZEDIRR

o VSS|HI_ERVHEERER (ERIRER T@EE 0 NE, HMFFE TEERER TETE oo WE)

Table 8 Operation Mode truth table

IN DEN Internal | /g Operative Mode |Comment
latch
0 leakage OFF DMOS channel is OFF
0 1 leakage OFF DMOS channel is OFF
0 leakage OFF_DIAG Diagnostic in OFF-mode
open load Diagnostic in OFF-mode
0 1 1 fault Diagnostic in OFF-mode
1 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 hs ON_DIAG DMOS channel is ON and diagnostic
Data Sheet 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}

& BTS70020-1ESP & F OFF {&RIBY, BB T OFF K& BRMMER) (BRBE hsorm) o HEF
T OFF IRINEY, &ETIR. SHFRIFNG, HEKBIPHINEERE,

6.1.2 ON 1&EZ{

—_y—

ON (IN=5=; DEN =1K) t#&zL2E BTS70020-1ESP HIEE={TIR N, 2_HEERER lenpon_p) * lisoFr) IETE
(TEsEth5 | ME, E9 vs SIHARNEREIEAFEHBR) . SRAMDBERIFEE. TIZWTHEEEUE.,

6.1.3 OFF_Diag &3,

SE DEN SIHEM NS RF BRANSIBHEMUAREFT", SFHFMATF OFF_Diag R, HitiEE
Kilo IRIBHEFM, 1S SIH EATREEFEBIRERMR Iseun AL T OFF B (Isoworn) o TE
XMIERT, SFBYERIRAEEM,

6.1.4 ON_Diag #&#1{

ZasfHF ON_Diag IR, BBEBRBRIERICNINGE, B/HFERESB lowvon o FEE. RIBAOHFMN,
IS 51 Bi0_E RTBETFFE SRR BRI fisenuir) X his FE o

6.1.5 BRI

HRERIPEMGN, [BEHENKERIN, HREFRPIIGEMXE, EHRERIVT, 3 DEN 55
NBERFET, 1S5 ERTFTE hseaun 550

6.1.6 cLs iEX

ZRAEERMAHFAXRKEN (CLS), BTHUEAMATHEITRE. SWAIARA fivasy BEZEER
DCunis) ZFAFHINGIRIES, #HAN CLs BN (BEZIFAERESNE 7.2.3 F) o CLS PRIBMHER

BE35 R 241 lonp(on_p) &
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Vs, TUIPRIERZAEHE X 5 Hd@iE.

—BMHEBEBE Vs BT TIEHE Vsor, BEMIHRITH, W HE 13 Firo

NRBHLTFRARTS, BRANmAFEE, W Vs> Vson B, BERFE,
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Vs(op)
I Vshvs)
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z
.
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»
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t

PowerSupply_UV.vsdx

Figure 13 Vsundervoltage behavior
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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.

Data Sheet 18 Rev. 1.21
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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 BTS70020-1ESP
Table 10 Electrical Characteristics: Power Supply BTS70020-1ESP
Parameter Symbol Values Unit | Note or Number
Supply Current lsorres |- 0.1 1.2 uA Y P_6.5.27.1
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_6.5.27.2
Consumption in OFF Vour=0V
Mode with Loads IN=DEN = “low”
T,=150°C
Operating Currentin lnpon_D) - 2 33 mA | Vs=18V P_6.5.27.3
ON_Diag Mode (Channel IN = DEN = “high”
ON)
Operating Currentin lonpiore by |~ 12 1.8 mA | Vs=18V P_6.5.27.5
OFF_Diag Mode IN = “low”;
DEN = “high”
1) REFEMA, BIgiHEE.
Data Sheet 19 Rev. 1.21
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ThEL

7 ThERLR

SO F XK B EEMEBAEIR 5 TUEY N-Channel MOSFET,

7.1 Hith i@ eaFre

FABEBRE Rosony EEBURTLEE Tio 14 P ETRTEN T, BEMA Roson BIZE X, y i _ERI{E“27%T
N F1E 7,=150°C Hy‘iﬁ/f/gﬁyﬂ%if?bs(om B

Ros(on) Variation over T,
=  E————
Reference value:
\r
2,00 "2" = Rps(on,max @ 150 °C ’\)
1.80 -
et
—
1.60
—
5 140 4/
=] E _—
‘g //
E 1.20 /’4/
B
s -—"'/
>_£ 1.00
%’ —
= 080
0.60
0.40
0.20 wm— Typical
0.00
40 30 20 -10 0 10 20 30 40 50 60 70 80 9% 100 110 120 130 140 150 160
Junction Temperature (°C)
Figure 14 Rpson Vvariation factor
R AT AR IED 5B 8.41 5,
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ThEL

7.2 IR =h 61 %
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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

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=20 mA P_7.4.0.4
Voltage at T,=-40°C T,=-40°C

DEN = “high”

See Figure 16
Drain to Source Clamping | Vpgicamp) 25 |35 38 44 v b P_7.4.0.5
Voltage at 7,225 °C IL.=20 mA

T,=25°C

DEN = “high”

See Figure 16

1) 7£ T,=150°C BEi,

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

Vour = 10% Vs
See Figure 15

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

See Figure 17
Switch-OFF Delay torrDELAY) 10 50 160 s Vs=13.5V P_7.45.2

Vour =90% Vs
See Figure 15
Switch-ON Time ton 50 130 210 us Vs=13.5V P_7.4.5.3
VOUT =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
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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
VOUT =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 fun(eLs)= 30 kHz
See Figure 17
Maximum Time in CLS Mode | ts - - 100 ms |V 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
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Vs=6VE 18V, T,=-40 °C F +150 °C
HAME: V=135V, T,=25°C

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

7.5.1 ThEMRHL - 2.0 mQ

Table 13 Electrical Characteristics: Power Stages - 2.0 mQ

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony2s |- 2.3 - mQ |V P_7.5.27.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 4.16 mQ | T,=150°C P_7.5.27.2
T,=150°C
ON-State Resistance in Rosion) cran |~ - 4.9 mQ | T,=150°C P_7.5.27.3
Cranking K Vs=3.1V
ON-State Resistance in Rosing.2s |- 2.4 - mQ |V P_7.5.27.4
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 |~ - 4.9 mQ | T,=150°C P_7.5.27.5
Inverse Current at T,= Vs=13.5V
150°C IL=-4A
DEN = “low”
see Figure
20
ON-State Resistance in Rosgev) 25 |- 4.9 - mQ |V P_7.5.27.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
IL=-4A
see Figure 31
ON-State Resistance in Rosrev) 150 |~ - 7.8 mQ | T7,=150°C P_7.5.27.7
Reverse Polarity at Vs=-13.5V
T,=150°C IL=-4A
Nominal Load Current Iivom) - 232 |- A b P_7.5.27.8
Ta=85°C
T,=150°C
Data Sheet 30 Rev. 1.21
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Table 13 Electrical Characteristics: Power Stages - 2.0 mQ (continued)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/ o) g5 - 0.1 1.2 MA b P_7.5.27.9
TJS 85 OC VOUT:OV
\/|N = ((IOW”
Ta<85°C
Output Leakage Currentat |/, o 150 - - 40 MA Vour=0V P_7.5.27.10
T,=150°C V= “low”
Ta=150 °C
Inverse Current Capability |/ ) - 232 |- A b P_7.5.27.11
Vs<Vour
IN =“high”
see Figure 20
Voltage Slope
Passive Slew Rate (e.g. |dVour/dt| |- - 10 Vips [V P_7.5.27.12
for Half Bridge Vs=13.5V
Configuration) see Figure 22
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 550 700 mV  |[L.=-190 mA P_7.5.27.13
T,=150 °C
Switching Energy
Switch-ON Energy Eon - 15 - mJ [ P_7.5.27.14
Vs =18V
see Figure 15
Switch-OFF Energy Eore - 165 |- mJ [ P_7.5.27.15
Vs=18V
see Figure 15
1) REFEFMA, BIZIHEE.
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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

FEEBHHT, 5 IN BEIASERN, BEAR. NRHMKFEER, BHABFREXH. B
75 5 B LA AR BR B 77 2R AU AR

T IN 5B

SERBANSIMEBUARBET, HENEKT t e  (BIFSREMEREE) , MUMBREBEEH]
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BREPIFR R E 30 (RIZE) M E28 (BIFE) . A DEN S|

AILGEE A (EFR) KEBH) SUREBBIEFEE, MEFBFH teviro
HEASIEAREBTE 8, MEETEA) 2 DEN S|, HEINZE DEN 5IHIBIRKHRHFEER BT ¢

oenr), MATBIRAER BiTE 28 & ilo
BY a0 Bl 29 Fmo
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RL: 2.10

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 Bzt

3) TEETEFMNE - RigiHERE.
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) XZhREMto

2) BREITEFNE - BIRITHERE,
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Vs=6V Z] 18V, T,=-40°C E +150 °C

HRE: Vs=13.5V,T,=25°C

RIFBSEMY - ThERRBHE

MR 2 HA R R EERR MY (FRIERIMRRR) -

R=21Q
871  fRIPTHFHEHE - 2.0mQ
Table 17 Electrical Characteristics: Protection - 2.0 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection lowoy 40 |127 148 168 A b P_8.7.28.1
Currentat 7,=-40°C T,=-40°C
dl/dt=0.4 A/us
see Figure 25 and
Figure 26
Overload Detection Current |/ oy 5 |122  |141  [161  |A 2 P_8.7.28.7
at7,=25°C T,=25°C
d//dt=0.4 A/us
see Figure 25
and Figure 26
Overload Detection Current |/ gy 150 | 102 119 135 |A 2 P_8.7.28.8
at7,=150°C T,=150°C
d//dt=0.4 A/us
see Figure 25 and
Figure 26
Overload Detection Current |/, gy y) - 87 - A 2 P_8.7.28.5
at ngh Vbs d//dt:0.4 A/LJ.S
see Figure 25
Overload Detection Current |l oy 45 |- 87 - A 2 P_8.7.28.6
Jump Start Condition Vs> Vsyg)
dl/dt=0.4 A/us
see Figure 27
1) XThEellix.
2) ERLTEFNE - BIgIHEE.
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HFIZETERY, BTS70020-1ESP RENMERES () o ARFEAIZET (DEN FIMENMRE

), 1S SR ERNEES.

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.

w3
Qutput
Channel
T
Overtemperature . $
Latch » 1S Pin Control
Logic E ouT
IN @ I/ ks
DEN — v
~ +
'@ lIIS(FAULT} T VDS(OLOFF)
—Al>_'? l"IS(OLOFF)
1
»  MUX /
N
AN
IS
B
Diagnosis_HEAT_1CH.emf
Figure32 Diagnosis Block Diagram
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7% 18 fE1H7 BTS70020-1ESP 2 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 RMAES, SIS G RESABBRMLFINER bR kus=1/1s) :
' %iﬂgﬁtﬂﬁﬁ ) #E. Vbs < VpsoLorr)

v ZETRERER

v REWE (WNESIFMR) SZAINKERER (BEHAF.228F TRESIFE
REEWENE ZRIRSRERBER, 1S 3R LRI hseauno
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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
WARHR/NBTIE 1 us) o

kus REEVIEEIREZ R TRE. HEBEMFETZHEM, EANENERXIHEA, AUERE
S HIPRERIE

v ERPIRA LR, 7Rt iRE AR R E X BAEHRRYERIR (luca)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

RAES hus FEEFMERE 33 ATNITE, M Akus I8TE

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

kiLis@Iycar) " RiLis@Iycary

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

kiLis@Iycar) " kis@lycar

Do Kot

Figure 33 Akuscalculation formulas

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

Lsov) //

Liseny

\J

I

[

A
) 4

Figure 34 Current Sense Ratio in Open Load at ON condition
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9.2.2 S B (IIS(FAULT))

—BXRERIPESH, NEPIEFESNE (B L83 E THESIFE) MesLETHK. M0T A1,
HE X DEN BEIN“EEBEF S, ASIHIStiRHICE lis(FauLT)o

MRAZHIFRN 1, HEKREN, N X DEN=High BUER 2 MBI ERSIRHLEER fsiravin.
35 2R T hs=I/kuss lsisan gl lisEauLm) ZIBIXZ,

s A

lsgammex FF—m————— — — — — T = = 4 'r - =
I I
| hs(sam) |
I I
IsFaummax o —m — — — — — — — — — +—-————4+
| /l IIS(FAULT)
| /1
hs (sAT)mi |
M e e . — — —— — — e e —
hs ¢ T
I/ ks |
I .
ILov Ly.min ILov Lymax I

Diagnosis_HEAT_IISFAULT_IISSAT.emf

Figure35 SENSE behavior - overview

9.3 OFF RAETI12H

HINEEMBRKL T OFF IRASET, BTS70020-1ESP Al LUNERIRBEHIGHES REBEHITILR, X
B, fEA—LERIMYINTETTH (FHIEBEMAITIAY ERIEBRIR) , FAILUGNAEE T RKE
BEENEMIER, MRB[ECNIKERG WRATDESER 1, WKFEERE IS 5IHIEMH,
5KREHMEBELX, RE DEN=B) , S8XBEIZIHE OFF KB THITIRER, BR lsraun
IS 5IiEM, S0 %$9.2.28 THELFE,

9.3.1 HERAOFBR (’IS(OLOFF))

7£ OFF KT, H DEN SIHBEMA“EERF B, Vos BESBIERE Vosowm BHITEER. MNRHAEH
EREER BB, W Vos ~ Vs B Vos > Vosorornoe HIZETABUER Vos < Vosiororn B, 1S 51 RIE
HEER hsoorro B 36 B T hsororr) T hseavn 5 Vos ZIEIIX R, MFRERAES, FEUIRARIUXS
b F K AR S EIRSHY 72 2 FF BR o
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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,

A
IN
A t
DEN
tis(oLoFF)_D N t
Vourf -~ Vs ~ 7
N ‘T\
Vbs(oLorr) '\‘
W H
] Load
€ connected
t
’IS F 3
lis(oLoFF)
/150 \
t
Diagnosis_PROFET_OLOFF_time.emf

Figure37 Open Load in OFF Timings - load disconnected
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\ 4
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" , / \}
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Figure38 SENSE Settling / Disabling Timing
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9.5 PHBRSRHT

Vs=6V Xl 18V, T,)=-40 °C | +150 °C

BRME: Vs=13.5V,7,=25°C

M Z SRR AREEWE (FRIESIMRRA) -

RL: 2.10
Table 19 Electrical Characteristics: Diagnosis - General

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current | /,gsan 4.4 - 15 mA | P_9.6.0.1
Vsis=Vs-Vis=2V
See Figure 35
SENSE Leakage Current hsorm) - 0.01 0.5 pA DEN = “low” P_9.6.0.2
when Disabled Vis=0V
SENSE Leakage Current | /igen) 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 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”
[ =27" 1 wom
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
atT7,=225°C T,225°C
See Figure 16

1) EELSEFNE - HigiHEE.
2) MIARE T,=150°C,
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Table 20 Electrical Characteristics: Diagnosis
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
SENSE Fault Current hsiFauLm 4.4 5.5 10 mA |- P_9.6.4.1
SENSE Open Load in OFF | /i5010f) 1.8 25 35 mA |- P_9.6.4.2
Current
SENSE Open Load in OFF | tisoiorr p |70 185|300 ps | Yos<Vororm P_9.6.4.4
Delay Time from IN falling
edge to Vis= Rsense
109" IIS(OLOFF),MIN
DEN = “high”
Open Load Vps Detection Vosioror 1.3 1.8 23 v - P_9.6.4.5
Threshold in OFF State
SENSE Settling Time with |t sy - 5 40 us | L= linom P_9.6.4.6
Nominal Load Current DEN from “low” to
Stable “high”
SENSE Disable Time tasorr) - 5 20 us |V P_9.6.4.8
From DEN falling
edge to /g =
hs(orr) See
Figure 38
SENSE Settling Time after |t g - 5 20 us Y P_9.6.4.9
Load Change from /.=l to
=15
See Figure 38
SENSE Settling Time after |ty (o sic |- 500 800 |mps |V P_9.6.4.17
Load Change with Small DEN = “high”
Load Current Load Change from
5010 Iy g9
1) TFRELEFNL - HIgIHEE.
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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 LHThEBHL - 2.0 mQ

Table 21 Electrical Characteristics: Diagnosis - 2.0 mQ

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

Open Load Output Current |/, (o)) 4, 28 - 156 mA | hs=lisor) =4 HA P_9.7.30.1
aths=4 pA see Figure 34
Current Sense Ratio at KiLisos -30.0% |22500 |+30.0% lLos=100 mA P_9.7.30.9
I =1l
Current Sense Ratio at KiLisos -22.0% (22500 |[+22.0% lLos= 450 mA P_9.7.30.13
.=l
Current Sense Ratio at Kiisia -17.0% |22500 |+17.0% hi=1A P_9.7.30.15
I=hy
Current Sense Ratio at Kiisis -7.0% |23200 |+7.0% lus=4A P_9.7.30.19
I =15
Current Sense Ratio at Kiisis -5.0% |23200 |+5.0% lus=10A P_9.7.30.22
I =g
Current Sense Ratio at KiLis20 -4.5% 23200 |+4.5% l20=20A P_9.7.30.24
I =la0
Current Sense Ratio at Kiiso1 -4.5% 23200 |+4.5% l21=25A P_9.7.30.25
I =l
SENSE Current Derating  |Aky sy |-15 0 +15 |% |V P_9.7.30.27
with Low Current I (cany= oo
Calibration lcay w=

I can)_L= hos

Tacan=25°C
SENSE Current Derating Dkysvomy |25 0 +2.5 % b P_9.7.30.29
with Nominal Current I can= T2
Calibration lcay w= o

Iean L= s

Tacan=25°C
1) BREIEFNE - HigIHERE,
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Vear
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-

Cvscnol

—_ —_—d

Logic Supply
N

PROFET™ +2 Couro

L ¢ Microcontroller
— “vs2

i——4

r—————1

—— e —

ZLOAD*

Logic GND
. —
I I
[1Power GND Optional

Chassis GND
*See Chapter 1 ,Potential Applications”

APp_ACHINTOR Gt

Figure 39 BTS70020-1ESP 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 BTS70020-1ESP output during Loss of Ground

Roen 4.7kQ Protection of the microcontroller during Overvoltage and Reverse Polarity
Necessary to switch OFF BTS70020-1ESP output during Loss of Ground

Rep 47 kQ Output polarization (pull-down)

Ensures polarization of BTS70020-1ESP outputs to distinguish between
Open Load and Short to Vs in OFF Diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensures polarization of BTS70020-1ESP output during Open Load in OFF
diagnosis

Cour 10 nF Protection of BTS70020-1ESP 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

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 Vgar 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

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 (Rapc+ Ris_prot) * Csense longer than 1 s is recommended

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

10.3 EZNAGEE
v MNEEXS|IRIFMEAMIE R, BERFA]

¢ MTHEZEER, &AILUAIE) http://www.infineon.cn/
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1) 3 1)
o D 3.9:01
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24x

SEATING COPLANARITY

8.65-0.1

(0.95)
0.05:005
STANDOFF

PLANE
2)
0.25:005 102500 [A-B|C 24y
2] S 3
00000000000 | 0000000000 S

T

noex ~ WUUUUUHUTTEE: LITTTTTTTTTT:
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MARKING B l-—

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
3) DISTANCE FROM CENERLINE EXPOSED PAD TO PACKAGE CENTERLINE

ALL DIMENSIONS ARE IN UNITS MM
THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [-a—@- |

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

FEFm (75 RoHS fRH)
AT HEBEHRBFAIRERT@RINEXR, FETEIEM, ZBFUEEFRNERIRE. FBFH
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Table 23 BTS70020-1ESP - List of changes

Revision Changes

1.21,2024-07-29 |Table 1 updated

Figure 34 updated

P_9.7.30.9 updated (Min./Typ./Max.: -65%/22950/+65% - -30.0%/22500/+30.0%)
P_9.7.30.13 updated (Min./Typ./Max.:-65%/22950/+65% - -22.0%/22500/+22.0%)
P_9.7.30.15 updated (Min./Typ./Max.: -55%/22950/+55% -> -17.0%/22500/+17.0%)
P_9.7.30.19 updated (Min./Typ./Max.: -40%/22950/+40% - -7.0%/23200/+7.0%)
P_9.7.30.22 updated (Min./Typ./Max.: -24%/22950/+24% - -5.0%/23200/+5.0%)
P_9.7.30.24 updated (Min./Typ./Max.: -8%/22950/+8% - -4.5%/23200/+4.5%) P_9.7.30.25
updated (Min./Typ./Max.: -8%/22950/+8% - -4.5%/23200/+4.5%) P_9.7.30.27 updated
(Min./Max.: -30/+30 > -15/+15)

P_9.7.30.29 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 (BTS70020-1ESP - 70020-1ESP)

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.: 26.2 > 25.5)

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_4.2.23.1 updated (Typ.: 325 > —; Max.: - > 325)

P_4.2.23.2 updated (Typ.: 80 » —; Max.: - - 80)

1.00,2020-10-16 | Data Sheet available
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