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Overview

Table 1 Product Summary

(infineon

Parameter Symbol Values
Minimum Operating voltage (at switch ON) Vsop) 4.1V
Minimum Operating voltage (cranking) Vsuv) 3.1V
Maximum Operating voltage Vs 28V
Digital Supply voltage Voo 3.3VorsV
Minimum Overvoltage protection (T,= 25 °C) Vbs(cLamp) 25 35V
Maximum current in Sleep mode (7,< 85 °C) Ns(sLeep)_ss 0.7 yA
Maximum operative current lenpactive) 7 mA
Maximum ON-state resistance (7, =150 °C) Ros(on)_150 16.5mQ
channels 0 and 3

Maximum ON-state resistance (T, =150 °C) Ros(on)_150 38mQ
channels 1 and 2

Nominal load current (Ta= 85 °C) I wowm) 5A
channels 0 and 3

Nominal load current (Ta= 85 °C) I (nom) 3A
channels 1 and 2

Typical current sense ratio at /.= Inow) ks 5000
channels 0 and 3

Typical current sense ratio at /.= /o) Kus 2000
channels 1 and 2

Serial Clock Frequency fscLk(max) 5 MHz
Data Sheet 3 Rev. 1.10
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Block Diagram and Terms
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Figure2 Block Diagram of BTS71220-4ESA
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Block Diagram and Terms

2.2
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Pin Configuration
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Pin Configuration

3.2 5| HE X FIThEE

Table 2 Pin Definition

Pin Symbol 1/0 |Function

EP VS - Power Supply Voltage

(exposed pad) Battery voltage

1 GND - Ground

2 VDD - Digital Supply Voltage

3 SO 0 Serial output of SPIl interface

4 Sl I Serialinput of SPI interface (“high” active)

5 SCLK I Serial clock of SPI interface (“high” active)

6 CSN I Chip select of SPI interface (“low” active); integrated pull up to VDD

7 LHI I Limp Home activation signal (“high” active)

8,9 INn I Input Channeln

10,11 Digital signal to switch ON the channel n (“high” active)
If not used: connect with a 10 kQ resistor either to GND pin or to module
ground

12 IS ) Current sense output signal

21-24 |OUTn ) Outputn

19-20 Protected high-side power output of channel n

17-18

13-16

1) BER AL 5 A SEPCB L ERTE—ie. BERFIARESIMYERNSERTE k. PCBELUIIKITREE
BAR BB,
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General Product Characteristics
4 R
4.1 “X R ARER - BA

Table 3 Absolute Maximum Ratings®

T,=-40°C E +150 °C; FrEBEH UM ANSE, EBRFRANIE (FEZENE)

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
Digital Supply Voltage Voo 03 |- 5.5 Vv - P_4.1.0.29
Load Dump Voltage Veat(Lp) - - 35 W suppressed P_4.1.0.3
Load Dump
acc. to
1SO16750-2
(2010).
Ri: 20
Supply Voltage for Short Circuit| Vgar(sc) 0 - 24 \% Setup acc. to P_4.1.0.25
Protection AEC-Q100-012
Reverse Polarity Voltage Veatrey) - - 16 \% t<2min P_4.1.0.5
Ta=+25°C
Setup as
described in
Chapter11
Current through GND Pin leno -50 - 50 mA  |Renpaccording to|P_4.1.0.9
Chapter 11
Current through VDD Pin Ipp(rev) -10 - 30 mA  |[t<2min P_4.1.0.10
Counter Reset Delay Time after | tzerry 50 - - ms |- P_4.1.0.35
Fault Condition

Logic & control pins (Digital Input = DI)
DI =INn, CS, SCLK, SI, LHI

Current through DI Pin oy -1 - 2 mA |2 P_4.1.0.14
Current through DI Pin IoiRew) -1 - 10 mA |2 P_4.1.0.36
Reverse Battery Condition t<2min

Logic & control pins (Digital Output = DO)

DO=SO0

Current through DO Pin Ino 2 - 1 mA |2 P_4.1.0.33
Current through DO Pin Ibo(rew) -10 - 1 mA |2 P_4.1.0.37
Reverse Battery Condition t<2min

Data Sheet 8 Rev. 1.10
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General Product Characteristics

Table3  Absolute Maximum Ratings! (continued)

Infineon

i

T,=-40°C & +150 °C; FiEBEY UM NS E, EBTRANSIH FRESHENE)

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

IS pin

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

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

AX

Temperatures

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

Storage Temperature Tste -55 - 150 |°C - P_4.1.0.20

ESD Susceptibility

ESD Susceptibility all Pins Vesp(am) -2 - 2 kV HBM? P_4.1.0.21

(HBM)

ESD Susceptibility OUTnvs | Vespgmy_out |4 - 4 kv HBM? P_4.1.0.22

GND and VS connected

(HBM)

ESD Susceptibility all Pins Vesoicom) -500 |- 500 |V CDM? P_4.1.0.23

(CDM)

ESD Susceptibility Corner Pins| Vespcpmy crv [-750 |- 750 % CDM? P_4.1.0.24

(pins 1, 12,13, 24)

1) =L - IRIERit
2) BAAFH V., BT Latch-Upill

3) FREBRREBESD, A{AIERI“HBM”, 3ZEBAEC Q100-0024F o
4) BREEREEESD, ZEEEARAI“CDM”, IRBBAEC Q100-0114F 4,

AR

1R: 5.5 Vo

1. UL )L 7T B RER KT ES FE AR A LR (BT e R LENTRABE S F A=

bAoA T

2. BERHIRFTIEE S TERLLIC TEHE F RIS TR ZH o BB IE UL TIEETIEE

B> RIFTIEETES T IELEE B HTIRIEMTIR 1T H
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General Product Characteristics

4.2 %3 R AKEIEE - ThELE
4.2.1 ThEL - 9.5 mQ FHiE
Table 4

Absolute Maximum Ratings - 9.5 mQ channels?

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

Infineon

i

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

Maximum Energy Dissipation |E,g - - 55 mJ | 1L=2% (yowm) P_4.2.15.1
Single Pulse Ty0=150°C

Vs=28V
Maximum Energy Dissipation |Eyg - - 24 mJ |1 =1 now) P_4.2.15.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current II] - - I iov,max | A - P_4.2.153
1) TFlhis - \RIE1g It
422  IHELEK-22.5mQEHE
Table 5 Absolute Maximum Ratings - 22.5 mQ channels”
T,=-40 °C E +150 °C; FiEBEH Ut ASE, ERMANIIM (FESEME)
Parameter Symbol Values Unit |Noteor Number

Min. Typ. Max. Test Condition

Maximum Energy Dissipation |E,g - - 28 mJ =2 (yom P_4.2.16.1
Single Pulse Ty0=150°C

Vs =28V
Maximum Energy Dissipation |Eyg - - 8.5 mJ | 1L= 1 nowm P_4.2.16.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - I ovymax | A - P_4.2.16.3
1) TFlhis - \RIE1g It
Data Sheet 10 Rev. 1.10
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General Product Characteristics

4.3 T{ESEHE

Table 6 Functional Range - Supply Voltages and Temperature®

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

Power Supply Voltage Vsnor) 6 135 |18 v - P_4.3.0.1

Range for Normal

Operation

Lower Extended Power Vs(extLow) 3.1 |- 6 Vv 23 P_4.3.0.2

Supply Voltage Range for (parameter

Operation deviations possible)

Upper Extended Power Vsiexr.up) 18 - 28 |V 3 P_4.3.0.3

Supply Voltage Range for (parameter

Operation deviations possible)

Digital Supply Voltage Voomor) 3.0 - 55 |V - P_4.3.0.4

Range

Junction Temperature T, -40 - 150 |°C - P_4.3.0.5

1) &l - Rt
2) SNREBLE vsRi: Vsiext,Lommin = 3.1 Vo YNSREBIE Vs 1B Vsext,Lowmin = 4.1 Vo
3) RIFTHEEI %,

AR TEDRERE T IERER, DAICKIRBEEPIEETIF, ESIFEErESIFIERT L

1 TIEEH
4.4 praszl
AR WA F A EMRYE JEDEC JESDS1 Fr/EE Y BN THEEZIEE, 15/4]

www.jedec.orgo
Table 7 Thermal Resistance?
Parameter Symbol Values Unit |Noteor Number

Min. |[Typ. |Max. Test Condition
Thermal Characterization |Y¥ j1op - 0.9 1.5 Kw |2 P_4.4.0.15
Parameter Junction-Top
Thermal Riyc - 0.5 0.9 Kw |2 P_4.4.0.16
Resistance simulated
Junction-to-Case at exposed
pad

Thermal Rin - 26 - Kw |2 P_4.4.0.6
Resistance
Junction to
Ambient

1) &l - iRiIEigits.
2) tR¥E Jedec JESD51-2,-5,-7, TEEARITMAIFRA 2s2p iR E; F=im (A + %) EAG 21 HEEE (2x70
um Cus 2x35umCu) BY76.2x114.3x 1.5 mm iR _E#HITIE, EEANBERT, BENBEREETHE
PR FLIES| 5 E— 1PN EEA, BEINETET, =105°C.  Poissieation = 1 W F 4 #1178,
Data Sheet 11 Rev. 1.10
2021-03-23
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General Product Characteristics

hJ
4.4.1 PCBi &
70 um modeled (traces, cooling area)
€
S
L,
—
70 um, 5% metalization™
*: means percentual Cu metalization on each layer
PCB_Zth_1s0p.emf
Figure5 1sOp PCB Cross Section
70 um modeled (traces)
E 35 um, 90% metalization™
"2 35 um, 90% metalization™
A
70 um, 5% metalization*
*: means percentual Cu metalization on each layer
PCB_Zth_2s2p.emf
Figure6 2s2p PCB Cross Section
JEDEC 10p / footprint
JEDEC 150p / 600mm? JEDEC 252p
PCB 1s0p + 600 mm? cooling PCB2s2p / 1s0p footprint
PCB_sim_setup TSDSO24.enmf
Figure7 PCB setup for thermal simulations
L [ —
== | E—
T C——
—e . | I ———
— E—
— E—
| I —
Solder Pads and Vias
PCB_2s2p_vias_TSDS024.emf
Figure8 Thermalvias on PCB for 2s2p PCB setup
Data Sheet 12 Rev. 1.10
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General Product Characteristics

Infineon
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Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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Logic Pins
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Figure 11 Input circuitry
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Logic Pins
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Figure 12 Input Threshold voltages and hysteresis
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Logic Pins
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Figure 13 Input Switch Matrix
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Logic Pins

5.3 ESKMHZES| M

VDD:3OV:Z|::55 V, Vs:6V:z|K: 18 V, T,=-40°C §:+150 °C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C
=4 (DI) pins=IN

Table 8 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 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 Voivs) - 025 |- v b P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Ioiw) 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) TFLi - RIEIT
5.4 FBSHFEZIES I M - SARINEE

Table 9 Electrical Characteristics: Logic Pins - Advanced

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

Condition
SPI pins
Digital Input Ve 0.8 13 2 v - P_5.5.0.1
Voltage Threshold
of Pin CSN
Digital Input Voltage Vscrken) 0.8 13 2 v b P_5.5.0.2
Threshold of Pin SCLK
Digital Input Voltage Vi 0.8 13 2 v - P_5.5.0.3
Threshold of Pin SI
Digital Input Clamping  [Vesycawey |- 7 - v |2 P_5.5.0.4
Voltage of Pin CSN lesn=1mA
Digital Input Clamping Vesnciampy | 6-5 7.5 8.5 Y lesn=2 mA P_5.5.0.5
Voltage of Pin CSN

Data Sheet 17 Rev. 1.10
2021-03-23
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Logic Pins
Table 9 Electrical Characteristics: Logic Pins - Advanced (continued)
Parameter Symbol Values Unit |Noteor Number

. Test

Min. Typ. Max. .

n yp ax Condition
Digital Input Clamping Vscikiciampy) | - 7 - v 2) P_5.5.0.6
Voltage of Pin SCLK lseik=1 mA
Digital Input Clamping Vscikiciamr) | 6.5 7.5 8.5 Y Isck=2 mA P_5.5.0.7
Voltage of Pin SCLK
Digital Input Clamping Vsicampy |- 7 - Vv 2 P_5.5.0.8
Voltage of Pin SI I=1mA
Digital Input Clamping Vsicame2) |65 75 8.5 \Y Is=2mA P_5.5.0.9
Voltage of Pin SI
Digital Input Hysteresis of Vesnirys) - 0.25 - v 2) P_5.5.0.11
Pin CSN See Figure 12
Digital Input Hysteresis of Vscikinvs) |- 0.25 - v 2) P_5.5.0.13
Pin SCLK See Figure 12
Digital Input Hysteresis of | Vsinys) - 0.25 - Vv 2 P_5.5.0.15
Pin 3| See Figure 12
Digital Input Current Tesn 2 10 25 WA |Vesy=0.5V P_5.5.0.10
(“low”) of Pin CSN
Digital Input Current ) 2 10 25 MA | Vesn=2.6V P_5.5.0.12
(“high”) of Pin CSN
Digital Input Current Iscikqy 2 10 25 MA | Vsak=0.5V P_5.5.0.14
(“low”) of Pin SCLK
Digital Input Current /SCLK(H) 2 10 25 PA Vsck=2.6V P_5.5.0.16
(“high”) of Pin SCLK
Digital Input Current sy 2 10 25 WA |[Vs=05V P_5.5.0.18
(“low”) of Pin SI
Digital Input Current Isim) 2 10 25 A [Vs=2.6V P_5.5.0.20
(“high”) of Pin SI
Digital Output Voltage Vsow) 0 - 0.5 Y Iso=-0.5mA P_5.5.0.22
(“low”) of Pin SO
Digital Output Voltage Vsom) Voo- - Voo v Iso=0.5 mA P_5.5.0.23
(“high”) of Pin SO 0.5V
Output Tristate Leakage | /so(orp) -1 - 1 A | Vesn™Vop P_5.5.0.24
Current of Pin SO Vso=0Vor

Vesn=Vop
Vso= Vo

LHI pin
Digital Input Voltage Vinirs) 1.4 1.9 2.6 Vv - P_5.5.0.25
Threshold of Pin LHI
Digital Input Clamping Viniciameyy | - 7 - v 2) P_5.5.0.27
Voltage of Pin LHI lin=1mA
Digital Input Clamping ViricLame) 6.5 75 8.5 Vv Iim=2 mA P_5.5.0.28
Voltage of Pin LHI
Data Sheet 18 Rev.1.10
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Logic Pins
Table 9 Electrical Characteristics: Logic Pins - Advanced (continued)

Parameter Symbol Values Unit |Noteor Number

Min. Typ. |Max. Test

Condition

Digital Input Hysteresis of |V yuys) - 0.25 - v 2 P_5.5.0.29
Pin LHI
Digital Input Current L) 10 32 65 MA  [Vm=5V P_5.5.0.30
(“high”) of Pin LHI Vop=0V
Digital Input Current L 10 24 45 MHA  [Vim=0.8V P_5.5.0.32
(“low”) of Pin LHI Vop=0V

1) XTnEEMisto
2) TN - R\,

Data Sheet 19 Rev. 1.10
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Power Supply

6 B3R

BTS71220-4ESA B EEIRAEE LA

v IDHERMEEBE (V)

v BEFHEBBE (Vo)

Vs BB IRELIERE R Bt H B FINRRAVIRTH B ER, 1T Voo AT SPIZAEMIKENSOS M, Vs F Voo FRIREEIE
BERBEGNEE, A EENEBEERTRERERSEEXIE. FHARK:

v REVoFEBIFERELESPIEN. SPIEFSERIME RAIAE

v Vs BRENXESXAFREEE, BMEERTRATHRRMt. —B Vo= Veer , BERSERITH

SIRD vs BEBR RIS, MRAEREENT, Vs EHIRBESAE, S Vs< Vo, NWRBRAZEAE
i SPI 5% (IBEHET 6.2 M1ET 10.5 TRREZER) . | 10 2R TIRIERER Vs M Voo BBIREE

EMZHRIEEIT IR,

Table 10 Device capability as function of Vsand Vpp ¥

Voo = Voo(po) Voo> Voo (po)
(VDD(po)See P_6411)
Vo= Vgrp) Channels are OFF Channels are OFF

(Vsireysee P_6.4.0.5)

SPI registers reset

SPI registers protected

SPI communication not
available (fscik = 0 MHz)

SPI communication
available? (fsck =5 MHz)

Limp Home mode not available

Limp Home mode not available

Vsirpy < Vs= Vsuy)
(Vsuvy see P_6.4.0.1)

Channels are OFF

Channels are OFF

SPI registers reset

SPI registers available

SPI communication not
available (fscik = 0 MHz)

SPI communication
available (fsc.k =5 MHz)

Limp Home mode available
(channels are OFF)

Limp Home mode available
(channels are OFF)

Vs> Vsuv)

Channels cannot be controlled by SPI

Channels can be controlled by SPI

SPI registers reset

SPI registers available

SPI communication not
available (fscik = 0 MHz)

SPI communication
available (fsc.k =5 MHz)

Limp Home mode available

Limp Home mode available

1) ERIINBELEAEER.
2) S NIERREE, A R ML STDDIAG,

3) VSR LR ELXHERERE, BE ET 6.2
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6.1 BEER
BTS71220-4ESA BEE LU T 2{EER :

BEERIRTU
TEEIIRT
FHFIIRTC
HEERT
BATIRT
BATRUERT

BRI Z BRARIRIE A TR EHE |

#F IR (Voo)

INn5 |12 %8

LHI5 | B2 %8

Z 2R SR E RIS (Der. MUX)
W EHFFESRS (ouT. ouTn)
REHFFHRRE

B 14 BT BB IRARESE . BTS71220-4ESATT AU R —ESHSRIESR MG AVNRIERNMRZ, b,
HFRER TR M vs B BE, B UERIBERIEER TH—EZ L,

BARNSEIHIABTS71220-4ESARY SR EIER

T B E RS

SPI HFFEIRE

SPIBTHVAT

VS 51 EREFERR (EAREREN TET 0 NE, EFEEMIIERR TED ow ME)
VDD 5 |BEFERTR (oo )

K11 BT T7TEMREER, Vs Voo (HEEBE, MR TREZENIIE (BERES, sSPIBEMSPIFE
2] o
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LHI ="high"
. Power-up
Unsupplied
A\ 4
DCR.MUX = 111, or SPI Reset o LHI="low"
Lal
Stand-by |, Sleep
vy DCR.MUX # 111, + & LHI = "high"
OUT.OUTn = 1, | ! :
or INn ="high" | : I
|
INn ="low" & -—— _INn="low" or INn="low" & SPI_Reset __ __ j | | our.outn = 0g Or A 4 A 4
OUT.OUTn = 0 | SPI_Reset .
: e L Limp Home
vV OUT.OUTn - 1. | : 3 A
A 4
¢ — DRMUX £ 111 ot hn="high'_ _| Read g )
Active F—2®mx-au.gm=low | Ready INn = "low”
LHI ="high" & INn="low"
INn="high"
A | Y
LHI = "high" & INn = "high > Limp Home
LHI ="low" & INn ="high" ACtiVE

Note: SPI bits which are not stated are considered to have the default value or are unchanged compared to the previous state. Supply voltages are
considered to be in operative range if not specified different. SPI_Reset is performed if Vpp < Vpp(po) Or HWCR.RST = 1
Dashed lines indicate transitions between modes which should not be used for normal operation.

PowerSupply_OpModes.emf

Figure 14 Operation Mode state diagram

Table 11

Device function in relation to operation modes, V,pand Vsvoltages

Operative Mode |Function | V<V, Vs S V= Vgiuy) Vs> Vg uy)
Sleep Channels OFF OFF OFF
SPI registers | available? available? available?
SPIcomm. |available? available? available?
Stand-by Channels OFF OFF OFF
SPI registers | protected” available? available?
SPIcomm. |all commands available? available?
rejected”
Ready Channels OFF OFF OFF
SPI registers | protected” available? available?
SPIcomm. |all commands available? available?
rejected”
Active Channels OFF OFF follow SPI and/or Input
pins
SPI registers | protected” available? available?
SPIcomm. |all commands available? available?
rejected”
Limp Home / Channels OFF OFF follow Input pins
klc;ntqi\l:/)eHome SPI registers | protected” reset reset
(Diagnosis available)? | (Diagnosis available)
SPIcomm. |all read-only? read-only”
commands
rejected??

1) R Vo> Voppo) BUIRFTAHKEER.
2) WNRFAERASIENZERE”, SPIBEARIRER,
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6.1.1 kR EH

ERXMRET, S[HBEAKRME (vs 51030 voD I ERMEMBE) , BAHBEEIRFHERHR
EEE,

6.1.2 il

UHA—PMEJREBE (Vs B Vo) FEMZISSHE LR, HALBEZE, mMNEFRYEH, EFIEl]S
FREBE Vsor) F Voopo) » EUMELAREB LBIESE L. MEERYIE] twuro) &, PILAIAIR SPI#E,

6.1.3 KRERET

HEBRHHFHANSIHI(NN, LH) KEAEREBFE”, FHDCR.MUXIEE H111:, SHRATFERIEER. H
BTS71220-4ESATEARIRIET, FTE WL E R X AR TRV > Vooro), SPIZT 728 Al 4RIZ, JHFAEBRME/
(BUBE hssieer) ) o HEHFATREEERE, RELREITREIFNE. BIEVS Vs AR Vs5 Vs
R ERAREE o BIME Vs < Vs, XA FFEHITHRIZ,

6.1.4 FNAEZ

L DCR. MUX# 111, FBRKEFTFHEEMNIES (BESPI@I@mAS /) , [/ELTEFNER. FrIg
BEY XA, BERIBERERMIELE, FLbesE BFERMIEM. BFITH— 1 Z M aHiE<SHiE
SZHHIT, FEEFNER. A LUHITSPIEM.

6.1.5 HEZER

EASERT, M Z M EEARESTABREE (BIESPIgy@E I ANSIH, WSRHWCR.COL=15 ).
REYLE, HFDCrR.MUX=1115, FRIEMMHE XA, BHNEEXLEME U FESE M4 #ENEIERHT
FiEiE,

SRR A FDCR. MUX=1113,0UT &7 a8 N H, 0/ ATE FRIGZHN Tzt
HWCR. COL=1z0

6.1.6 JERNIET

NERTRAR A BLE— DS VBEITIF, BTSTI204ESMEENLFT, DHBHERHS
HlouoncnetEEe Voo AR BIE LRRER MR R NIRRT, FIERASIBHRES
R,

6.1.7 BT

o LHI SIIBMLAS"HIFL t> tiuno BY, S|[IEHANREITER, SPIFEFSIEMARINME, fRE2
U ( STDDIAG. LHI) FRIBR (IR EA 1. HBIFEEZIT— STDDIAG B, &1 B 15 LI THE
EZEE, SPI FERTATIEEN/H8l, ERRDIAG. STDDIAG. WRNDIAG 1 ICS B FHFEITER R
2o

LB TFBRESRIP (Vs < Vo ) B LHI SIIBIA“S"EY, STDDIAG.LHIMIEHWEN, BRGFASE
HERESFEXHNBEITER . tIPSTDDIAG. VSMONAISTDDIAG . TERNLEE & 1 LIRSS FB HBH S 1R,
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Vs A
Vs(rp)
t
LHI 4 E<timic)
pin
t
STDDIAG 4
.LHI
Read STDDIAG < Read STDDIAG € Read STDDIAG < t
SPI ‘\ tLHI(AC' | EtLH\(AC) ‘ | tLHI(AC'
comm. l available read-only available all command rejected |
1
registers | available reset available protected |
1 .
I Lad
Note: Device out o fSleep mode when SPIcomm. ,availab le“ ) ot
Power Supply_LimpHomeActv e.emf

Figure 15 Limp Home Activation as function of Vs

6.1.8 BITEGEIRT

HEFLATERATRIVESE INSIEBEUN B, HEANRTEMNEN.
B BT SPIFFRTLESN, RLLERERNARTA.
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6.1.9 E X R Bz A ia)
HBTS71220-4ESAR F AR N S BRI TIR TUAY, B8 S @Y B S tonE Mo BTST1220-4ESAEEE R
TN E# N ERFRFNE(EER 2 —Fr R B E] (0B 16FAR) o

tLH\(AC]
. tWU(PO)
Unsupplied
Y
tTRANSZSLP o | tLHI(AC)+ tTRANSZSLP
>
Stand-by Sleep
<
A tTRANSZSTBV ] A | A tLHI(AC) + tTRAstsTBV
tON | | q.;l ml v \ 4
e ___tortwmese __ 1 1 B & .
tor I ISt S Limp Home
| Lore + brransasie 1 3l |
F—————————_ = —————— 2 U)I A A A
\ 4 + | v "‘I |
ton+ Trransaster t t
(< —— —— —— t_ _t ———————— Read Lriac) t Lrransastay 1
H ot bipangese. | Readdy mr————————
Active —————-Sethuee > Y N 1.
OFF LHI(AC) S|LS
A v
tLHI(AC) 3
; Limp Home
LHI(AC) a
»  Active
Note: Dashed lines indicatetransition timings between modes which should not be used for normal o peration.
PowerSupply_OpModes_Timings.emf

Figure 16 Transition Time diagram

6.2 Vs RE

TE Vsor M Vo) 2181 , RIENHIHRAL LR, MRBETLIF (REMRKBITENRT) HEMEBEER
FREBE Vsoy » WAERZER XA @S, HEFATFHEVIERER. EohESERITRNE,
STDDIAG.VSMONE U HHFEHE HEH, S RSMKERX T AERMEMRSE, BAEE t=
trranszsteyBVIEIR , EE| STDDIAG. VSMON 2B X HY,

—BHB8BE Vs & T IIEBE Vsor » BNIBASIHE NS N@EEHouTEHFaEPHAENN 1s ,
BHEBERAB. EREEE toaaww, UWRIFSEHREBSEHSBRESRMG (IRIEAEC -Q100-012) ,
a0 B 17 Fimo
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A

N\

VS[O P) y

Vsiurs) v

Vsiuv)

VS(TP)

A 4

tDELAY(UV}

N /-

A
VO ut

A\ 4

VSMON

STDDIAG. T

v

Read STODDIAG 4 Read STDDIAG <%

STODIAG.
TER

v

Read STDDIAG € Read STODIAG 4

Operation
Mode || Stand-by Active Sleep Ready Active |
1 1 1 >
t
Power Supply_UVRVS.emf

Figure 17 Vsundervoltage behavior

6.3 BEE&%H

UT&GZ—aEsPIxzFessE U NEINAE:

' VDDZ:Z;EEE1&H:TEI\EEHEVDD(PO)
- SPIFESRREWEMNEIVAE EEMEHNE—MEINF, STDDIAG. TEREEIE 1),
- MR VAT LHI AT, NEBRITHHSREFI=E L

o LHI 5|BITE t> tinao B Vs > Vspn BRIBIB L N “E”
- EEESEREMENBIAE, ERRDIAGHIWRNDIAGESEE,
- BERITHSEHEL

¢ E{UIE< (HWCR.RST= 1) #HITEVs > Vi)
- EEESEHREWESENHEIIAE, ERRDIAG. WRNDIAGHISTDDIAGARE i,
- BERITH#HRFA=EL

MRERAEMZFGEFRBERANG I HEHEMAREBET, NG @EEERE XA,
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6.4 R SIS

Voo=3.0VES55V,Vs=6VE 18V, T,=-40°C £ +150°C

BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 HB PRI R EERE. (RIE5RIMAER):

9.5mQ:R=26Q
22.5mQ:R=4.80Q

Table 12 Electrical Characteristics: Power Supply - General
Parameter Symbol Values Unit| Note or Number
Min. |Typ. |Max. Test Condition
VS pin
Power Supply Undervoltage | Vg 1.8 2.3 31 v Vsdecreasing IN P_6.4.0.1
Shutdown =“high” or
OUT.OUTn=1;
From Vps< 0.5V to
Vbs=Vs
See Figure 17
Power Supply Minimum Vsiop) 2.0 3.0 4.1 v Vsincreasing IN P_6.4.0.3
Operating Voltage =“high”or
OUT .OUTn= 1g
From Vps=Vsto
Vps<0.5V
See Figure 17
Power Supply Vsirp) 0.6 1.0 1.8 \ Vsdecreasing P_6.4.0.5
Voltage Threshold for STDDIAG.VSMON-= 1lg
Battery  Transients STDDIAG.TER- 1z
Protection DCR.MUX#111;
See Figure 17
Power Supply Undervoltage | Vs - 0.7 - v | P_6.4.0.6
Shutdown Hysteresis Vsiop)~ Vsuy)
See Figure 17
Power Supply Undervoltage | tpe vy |2-5 4 5.5 ms |V P_6.4.0.10
Recovery Time dVs/dt<0.5V/us
Vs= 0V
See Figure 17
Breakdown Voltage Vsrew 16 - 30 v oY P_6.4.0.9
between GND and VS Pins lenp(rev) = 14 MA
in Reverse Battery T,=150°C
1) TF&lis - \RIEIR I
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6.4.1 R B SHFIE - spoc™
Table 13 Electrical Characteristics: Power Supply - SPOC™
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

VDD pin
Digital Supply Operating | Vpp0p) 245 |43 5.5 Vv b P_6.4.1.1
Voltage fsck=5 MHz
Digital Supply Power-On | Vype0) 14 19 2.3 v 2 P_6.4.1.9
Reset Threshold Voltage Vopincreasing
Digital Supply Undervoltage| Vppy 13 1.8 22 \ Voodecreasing P_6.4.1.2
Shutdown OUT.OUTn=1;

From Vps<0.5V to

Vos= Vs
Digital Supply Undervoltage| Vypys) - 0.1 - v b P_6.4.1.3
Shutdown Hysteresis
Digital Supply Clamping | Vppciawpy |- 6.5 - Vv b P_6.4.1.11
Voltage Ioo=1 mA
Digital Supply Clamping | Vppciaupy |6 7 8 \% Iop=20 MmA P_6.4.1.12
Voltage
Power-On Wake Up Time | twuro) - 10 30 pus | Y P_6.4.1.13
Transition Time to Stand-by| trgansastey |5 10 30 us |V P_6.4.1.4
Mode
Transition Timeto Sleep  |trpansose |1 5 60 us |2 P_6.4.1.5
Mode
Limp Home thiag) 10 20 40 us |V P_6.4.1.6
Acknowledgement Time
1) TFlis - RIE= T,
2) IR EEF NRMEHAL, HOEEFEZEMN,
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6.5

BRI - T RSE

VDD:3OV:Z|::55 V, Vs= 6V:z|:: 18 V, T,=-40°C :?: +150°C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C

M2 HE R HER R Fd. (FRIEZIMREA):

9.5mQ:Ri=2.60Q
22.5mQ:R=4.8Q

6.5.1 BTS71220-4ESA
Table 14 Electrical Characteristics: Power Supply BTS71220-4ESA
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Digital Supply Current Iop - 80 200 HA fscik=0 MHz P_6.5.31.1
Consumption in Normal Vs> V)
Operation Vesn=Vop=5V
DCR.MUX# 111
Digital Supply Current Ibpactve) |- 2.5 - mA |2 P_6.5.31.2
Consumption in Normal fscik =5 MHz
Operation during SPI Vs> Vv Voo
Traffic (Average) =5V Vesn=0V
CL(so) =50 pF
DCR.MUX#111s
Digital Supply Current Ipp(sLeEp) - 17 50 HA fsck=0 MHz P_6.5.31.3
Consumption in Sleep Vs> Vsuy)
Mode Vesn=Vop=5V
DCR.MUX=111;s
Digital Supply Current Ipp(sLep) - 17 35 HA fseik=0 MHz P_6.5.31.12
Consumption in Sleep Vs> Vsuy)
Mode Vesn=Vop=5V
DCR.MUX =
11157, <85°C
Power Supply Current lys(steep) 85 |- 0.05 |07 uA |2 P_6.5.31.4
Consumption in Sleep Vs=18V
Mode with Loads at T, < Vour=0V
85°C INx = “low”
T7,=85°C
Power Supply Current Iys(sLeep) 150 |~ 2 100 MA Vs=18V P_6.5.31.5
Consumption in Sleep Vour=0V
Mode with Loads at T, = INx = “low”
150°C T,=150°C
Operating Currentin Active |lgnpactive |~ 5 7 mA  [Vs=18V P_6.5.31.6
Mode (all Channels ON) Vop=5V
INx =“high” or
OUT.OUTn=1;
Data Sheet 29 Rev. 1.10
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Table 14 Electrical Characteristics: Power Supply BTS71220-4ESA (continued)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Operating Currentin Ready |/g\pgrenpy) |- 80 200 MA Vs=18V P_6.5.31.8
Mode Vesn=Vop =5V
fSCLK =0MHz

DCR.MUX=1113
OUT .OUTn= 1
Operating Currentin Stand- | Igyp(stay) - 1.25 2 mA |Vs=18V P_6.5.31.9

by Mode Vob=5V
DCR.MUX#111p

~

1) SEME#EZ: 0101010101010101F0 1010101010101010
2) TFERN - IRIE IR,
3) AR Voo < Voppoy LHI ="low” F EERIEZ 1588 > 0, Ionp(sray) T 225 o
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7 ThELE

ST RKAFHEBERERAN B EEINZE MOSFET 19,

7.1 tH SEEBME

SBEE Rosony EEBURTLEER T, o 18 BREA T, SEEA Roson BIT K. y I ERIE“2"STNF
1£ 7,=150 °C B NIE &K Rbs(on) o

Rps(on) Variation over T,
220 T T T

Reference value:
"2" = Rpsonmax @ 150 °C “()

2.00 +

1.80 / —
H0 T 7 7 7 7 7 7 [ / I
'g 1.40 / /
i) /
§ 120 —
8 /‘
K]
H _‘____/
>’£ 1.00 -—-—-_'—-_"
)
R =
0.80
0.60
0.40
0.20 m—Typical
0.00
-40 -30 =20 -10 0 10 20 30 40 50 60 T0 80 90 100 110 120 130 140 150 160
Junction Temperature (°C)

Figure 18 Rpson Vvariation factor

R AERIEIT AR F DB 8.4.1.

7.2 IR mh 61 %

7.2.1 IR =h PR M4 72

IXmhRR M4 A EAT, 19 FREVFT AN R A BT [ AR IR R, FFKBEE(E Fon« Eorr STAFEEIE. BYIE]
ton~  torr FXIEEES
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(infineon

IN /‘\
OUT.OUTn

Vin(h)

‘E ViN(Hys)

v

A
Vour

ton

90% of Vs

70% of Vs

30% of Vs

/ l (V/dtlow

ton(pELAY)

torr(DELAY)

TN

-(dv/dt)ore

torr

70% of Vs

30% of Vs

10% of Vs

v

A
PDMOS

Eorr

v

Figure 19 Switching a Resistive Load

7.2.2

IXEh B H

SASAARRAREREN, BE Voo FEEMBAILT, EABRIBRRIKER. AT PSS
R Emmiais, KA T BEHUNG, LSRRI GmHBE, 6 Vos=Vos (CLAMP) o 20 B/R 7 HMI

N SE. HUSHERET 6.157 WA ERIFER TRIPZE M

Vs

| Rose |

High-side
Channel

t Roo |

VS Vos
’ZS’ Vsiscamp) _{l_‘ Vbs(cLamp)

b
Is H

]_ v I

>
Vs(cLawp) OUTn T
,SZ/ Voutn
A\ 4
1 GND ILlI

PowerStage_Clamp_INTDIO.emf

Figure 20 Output Clamp concept

Data Sheet

Rev.1.10
2021-03-23




BTS -4ESA fir
BTS71220-4 (Infineon

Power Stages

R EGHEOTIIEE, BEETEBTST1220-4ESARERN, REETE AT (7.1):

Vg — VDS(CLAMP) Ry - IL L
E=V - -1(1— )+1 ucs 71
DS(CLAMP) [ Ry ! Vs~ VpscLamp) L] Re "

RAREE, MAMBATERRNRAER, REITHRMAFRIITRS,

7.2.3 %A HH BB IR PR %l

RNTIREERAXERBE, FEWIT Vs BE, HmHER ), mBERIZEE (81 DCRMUX i%EHF
BiE - 208 21) 1§ Vos FF AR T Vos 0BT, HiH DMOS #EBD B, X1 Nimt S@EErE, Fitk
BENMERIHEERIERE /N, Vos=Vossio o Vos IENNEER AN EERRBERS BRI T, MMmEREERER
SEEINRH BT ks FE5E

IN/
OUT.OUTn I

~ v

CS
DCR .MUX T 110 |OOO 110

>

IL A

S AN >

t

Vos A tsision) tsis(oFF)

Vs _‘

Vps(sLo) \ Vel — J

t

PowerStage_GBR_diag.emf

Figure 21 Output Voltage Limitation activation during diagnosis
7.24  ERHBEMRE

SITABREAEN, BESIFESRAER. BABRARTEARE. ESR. REBEMMRENZEIFE,
ATIREAHIRTNEEST, BTST1220-4ESALRMH T RIRITHITNAE, ZHFIZFISRC.SRCn NEIRY, 18
RoEERFRERY (WET7.4.1),
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7.3 SRR

7.3.1 P mEBR{TH

HVour>VshY, BFRWRANNRBEE (WE22) o XMFHRITNERER,
MRBERT XIS, BRARKEIRE, mESHERLE, BLSAEEFREEAS, XAEZFH
RERIREER T AMK A, WRBELT ONKZE, MWETLAFEE Ros vy B HRFRITHERIER S

Rosion) PRYIE S IZ1THE S,

EERERFET, RBlw<ln, BERIERFHBIXEIRS.
fEF InverseON, KRB/ < I, AR LATEZE MBS AT F@E (B 0 B 23).

Gate |
Driver | I %
I / Vinv=Vout> Vs
Device INV INV
Logic Comp. ouT -~
GND

[ Renp |

INTDIO.emf

Figure 22 Inverse Current Circuitry
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/ IN CASE 1 : Switch is ON h / IN CASE2: Switch is OFF N
[
ON [ OFF
L 8 t
||_ IL
¥
NORMAL NORMAL NORMAL NORMAL
>t >t
INVERSE INVERSE
DMOS state DMOS state
A A
ON OFF
>t =t
N % o /
/ CASE 3 : Switch ONinto Inverse Current \ / CASE 4 : Switch OFF into Inverse Current \
IN IN
¥
OFF ON ON OFF
>t | >t
y I A"
NORMAL NORMAL NORMAL NORMAL
>t Ll ¥
INVERSE INVERSE
DMOS state DMOS state
A A
OFF ON ON OFF
> >t
- >t J \ /
PowerStage_InvCurr_INVON.emf

Figure 23 InverseON - Channel behavior in case of applied Inverse Current

pr7 23 L F B EbE], IR E R R T R Yl 422 Y

7.3.2 HiTUREE

HHERZSMBERMENAE, REWRERN, MMBERREEITEERT X, XPMIERGEXHE
HIBEAREARNGEE. ATEREXMER, NREANBEEH, FEHRFRBERD, ETSPIF
B MIL (Pcs. PCCn), FIEHEE0&3FEE 182 H BX, 3 PCS. PCCniR B, BB X FMERHS
B2 H B RRIP B ERE R oz AR—MBERERERIFFEEIRE NEER (OCR.0CTn= 1), N
BB R RIPEESIERA Low. HEKBENEZESHNIHHSBERLH, REE—MitiEs
NrestarrcRl & 2, W MBE#BEXH. BETFUL, B iE@EHEKEARERITIREE. IR—MEERE
AR EEE, (SRC.SRCn= 1), MAHBKERA TIBEEHEERRFEIIE, SBEHBKAE
(PCS PCCn= 1), /NERIE R Mt BERCETIEERE A, FEtE/NER TERBLLFHISHETR. &F

9.7 THREZIFE., AT BUHHEE TR, ZRHEIER (Pcs. pcCn=0s), HEXEE
H‘J%U.W#T ERS MREETELBAZTERS NEERRERMMITE, HEKBERE, FIEE
BHEKEE, BESHERE,
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HEANGEER, SERES wowtBIN—fF. BIRERHBKEN L ETPCB ENLERFBIRE

BREBFRRER R EERTE i,

7.3.3 H I ENERREEFEYE

EHRRECE PBTS71220-4ESARE= LA (Rt S5RIAF xBTS, WE24FfR) , ERAFXHE
MEEEHBRARREATRTF| dVour / dt |[o BN, HXIBFFXIRELY, HHKTRESEXMEEXTH
B (MARERsnZX THE) « XERXRXBESERMSE DMOS T, HARZHRIF,

Vear

R/L cable

—|:l—[|]

VS

1
ON (DC) - INx E}

OUTx

.

cJ]8

OUTy

Current through Motor l
_—

O,

OFF E}

i

& it Ny~ OFF

‘ dVOUT/dt ‘

Cross
Current

ON (PWM)

gpf

PowerStage_Passive Slew_SPOC.emf

Figure 24 High-Side switch used in Bridge configuration
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7.4

ThERL BN

VDD:3OV:Z|::55 V, Vs= 6V:z|:: 18 V, T,=-40°C :?: +150°C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C

M2 HE R HER R Fd. (FRIEZIMREA):

9.5mQ:Ri=2.60Q
22.5mQ:R=4.8Q

Table 15 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Voltages
Drain to Source Clamping | VpscLavp) -0 |33 36.5 42 \Y IL=5mA P_7.4.0.1
Voltage at T,=-40°C T,=-40°C
See Figure 20
Drain to Source Clamping | Vpsicamp). 25 |35 38 44 v b P_7.4.0.2
Voltage at 7,225 °C IL=5mA
T,=25°C
See Figure 20
1)MRE T,=150°Co
7.41  INRFEBIKFHE - spoc™
Table 16 Electrical Characteristics: Power Stages - SPOC™
Parameter Symbol Values Unit | Note or Number
Timings
Switch-ON Delay tonpeLay |10 30 60 us Vs=13.5V P_7.421
VOUT =10% Vs
PCS.PCCn=0s
Switch-ON Delay tonpeLay | 10 40 80 us |2 P_7.4.2.16
(parallel mode) Vs=13.5V
Vour = 10% Vs
PCS.PCCn=1s
Switch-OFF Delay torreLay) |10 30 60 us Vs=13.5V P_7.422
VOUT =90% Vs
Switch-ON Time ton 20 55 100 ps Vs=13.5V P_7.4.2.3
Vour =90% Vs
SRC. SRCn=0g
PCS.PCCn=0g
Switch-ON Time ton 20 70 125  |ps |? P_7.4.2.20
(parallel mode) Vs=13.5V
VOUT =90% Vs
SRC.SRCn=0s
PCS.PCCn=1s
Data Sheet 37 Rev. 1.10
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Table 16 Electrical Characteristics: Power Stages - SPOC™ (continued)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Switch-ON Time ton 30 75 150 us Vs=13.5V P_7.424
Vour =90% Vs
SRC.SRCn=1;
Switch-OFF Time torr 20 55 100 |ps  |Vs=13.5V P_7.4.2.6
Vour =10% Vs
SRC.SRCn =0g
Switch-OFF Time torr 30 75 150 s Vs=13.5V P_7.427
Vour =10% Vs
SRC.SRCn =13
Switch-ON/OFF Matching Atsw -50 0 50 us Vs=13.5V P 7.4.2.9
ton~ torr PCS.PCCn =0g
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |Vs=13.5V P_7.4.211
Vour=30% to 70%
of Vs
SRC.SRCn =0g
Switch-ON Slew Rate (dV/dt)on 0.15 0.3 0.45 V/us |[Vs=13.5V P_7.4.2.12
Vour=30% to 70%
of Vs
SRC.SRCn =15
Switch-OFF Slew Rate -(dV/dt)orr |0.3 0.6 0.9 V/us [Vs=13.5V P_7.4.2.14
Vour=70% to 30%
of Vs
SRC.SRCn =0g
Switch-OFF Slew Rate -(dV/dt)orr |0.125 |0.3 0.45 V/us |Vs=13.5V P_7.4.2.15
Vour=70% to 30%
of Vs
SRC.SRCn=1;
Slew Rate Matching A(dV/dt)sw |-30 0 30 % Y P 7.42.17
Vs=13.5V
Voltages
Output Voltage Drop VossLo 2 10 18 mv |2 P_7.4.2.18
Limitation at Small Load IL=lon=20 mA
Currents

1) A(dV/dt)sw= ((dV/dt)on- (dV/dt)ore) / (((dV/dt)on+ (dV/dt)orr)/ 2)o
2) Tk - iR,
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Power Stages

7.5 S - ThERRBHER

Voo=3.0VE55V,Vs=6V E 18V, T,=-40°C & +150 °C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt A2 AR M A EEEE A E. BRIESIMRER):

9.5mQ:R=26Q
22.5mQ:R=4.80Q

7.5.1 ThEMRHL - 9.5 mQ

Table 17 Electrical Characteristics: Power Stages - 9.5 mQ

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

Output characteristics
ON-State Resistance at Rosony2s |- 9.5 - mQ | P_7.5.15.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 16.5 mQ | T,=150°C P_7.5.15.2
T,=150°C
ON-State Resistance in Ros(on)_crank | = - 20.5 mQ | T,=150°C P_7.5.15.3
Cranking Vs=3.1V
ON-State Resistance in Rosiw.2s |- 9.5 - mQ | P_7.5.15.4
Inverse Currentat 7,=25°C T,=25°C

1=l (now)
ON-State Resistance in Rosanv 150 |- - 205 [mQ |V P_7.5.15.5
Inverse Current at 7,=150°C T,=150°C

1=l (now)
ON-State Resistance in Roswev.2s |- 19 - mQ | P_7.5.15.6
Reverse Polarity at T,=25°C T,=25°C

Vs=-13.5V

I =+l (nom)

Rsense= 1.2 kQ
ON-State Resistance in RosRevy_150 |- - 33 mQ | P_7.5.15.7
Reverse Polarity at T,=150°C
T,=150°C Vs=-135V

I = -1 (nomy

Rsense=1.2 kQ
Nominal Load Current per |/ o - 5 - A b P_7.5.15.8
Channel (all Channels Active) Ta=85°C

T,=150°C
Output Leakage Currentat |/ ofr) g5 - 0.06 0.3 uA | Y P_7.5.15.9
T,=85°C Vour=0V

Vin=“low” and

OUT.OUTn =

0sTa<85°C
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Table 17 Electrical Characteristics: Power Stages - 9.5 mQ (continued)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Output Leakage Currentat |/, o 150 - - 12 HA Vour=0V P_7.5.15.10
T,=150°C Vin = “low” and
OUT.OUTn =
0s Ta=150°C
Inverse Current Capability |/ jny - 5 - A b P_7.5.15.11
Vs<Vour
IN = “high” or
OUT.OUTn= 1z
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/ dt] - - 10 Vius |V P_7.5.15.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage ||Vospiopyl |- 500 (600 |mv [V P_7.5.15.13
[.=-190 mA
T,=150°C
Switching Energy
Switch-ON Energy Eon - 053 |- mJ | P_7.5.15.14
Vs=18V

SRC.SRCn=0s
PCS.PCCn=0g
Switch-OFF Energy Eore - 068 |- mJ |V P_7.5.15.15
Vs=18V

SRC. SRCn=0s
PCS.PCCn=0g

1) TPl - RiIERIT.

7.5.2 hERHMHLK - 22.5 mQ

Table 18 Electrical Characteristics: Power Stages - 22.5 mQ

Parameter Symbol Values Unit |Noteor Number

Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Rosony2s |- 225 |- mQ |V P_7.5.16.1
T,=25°C 7,=25°C
ON-State Resistance at Rosiony 150 |~ - 38 mQ | T,=150°C P_7.5.16.2
T,=150°C
ON-State Resistance in Rosion) crank |~ - 44 mQ | T,=150°C P_7.5.16.3
Cranking Vs=3.1V
ON-State Resistance in Rosmv 2s |- 225 |- mQ | P_7.5.16.4
Inverse Current at T,=25°C T,=25°C

1=l (now)
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Table 18 Electrical Characteristics: Power Stages - 22.5 mQ (continued)

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

ON-State Resistance in Rosinv 150 |- - 44 mQ | P_7.5.16.5
Inverse Currentat T,= T,=150°C
150 °C I.= -1 (now)
ON-State Resistance in Rospev.2s |- 45 - mQ | P_7.5.16.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V

I =+l (nom)

Rsense= 1.2 kQ
ON-State Resistance Rosrev, 10 |- - 70 mQ | P_7.5.16.7
in Reverse Polarity at T,=150°C
T,=150°C Vs=-13.5V

I =+l (nom)

Rsense= 1.2 kQ
Nominal Load Current per |/, yom) - 3 - A b P_7.5.16.8
Channel (all Channels Ta=85°C
Active) T,=150°C
Output Leakage Currentat |/ o) g5 - 0.03 0.15 HA b P_7.5.16.9
T,=85°C Vour=0V

Vin=“low” and
OUT.OUTn=0s

Ta<85°C
Output Leakage Currentat |/, o) 150 - - 10 HA Vour=0V P_7.5.16.10
T,=150°C Vin = “low” and
OUT .OUTn=0s
Ta=150°C
Inverse Current Capability |/, - 3 - A b P_7.5.16.11
Vs<Vour
IN = “high” or
OUT.OUTn= 13
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/ dt| - - 10 Vips |V P_7.5.16.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage ||Vpspiopg| |- 500 600 mv | P_7.5.16.13
[.=-190 mA
T,=150°C
Data Sheet 41 Rev. 1.10
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Table 18 Electrical Characteristics: Power Stages - 22.5 mQ (continued)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Switching Energy
Switch-ON Energy Eon - 030 |- mJ |V P_7.5.16.1
Vs=18V 4

SRC.SRCn=0s
PCS.PCCn=0s
Switch-OFF Energy Eoer - 038 |- mJ |V P_7.5.16.1
Vs=18V 5

SRC. SRCn=0g
PCS.PCCn=0g

1) TF&R - RIER I
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8 P

BTS71220-4ESAR G RFRIF. ERRIP. REEM (7 ReverseON) FIiF[EFIF, HasFRUTIRER
B, SRR EIPEER, SEFRIPEFREREEXTEEER, 2 GND # vs 5|k mHER,
= @ B RIPRE(EA

8.1 R RIP

ZaHAEMNBEERE TEX D IRRIPER (T)nes) ST BFRIPERE (Tiow)e =RE T, BIHP—
/I\@.HE (T, (ABS) EJZ Tiow)) :§) ) *HMEE:{%%&;W: LXBHJJ:]:J'EI'\1$0 *EEZE"J WRNDIAG.WRNn ﬁ_L%{l_L#Ei;ﬁ
BB SRR, BERFRARE, BEILEETHEIR 19 FFARMNER"FM4. THWE 25 Firx (43t
mfRP) ME 26 (GEBLEFRP) o Tren eISTRFRIPHEERE,

A
IN/
QUT.OUTn
>
t
I A
ILiow)
'
t
A
T,
T jiams)
'
t
L A [ (_\ .
'
t
A
Internal | |
counter 0 ! 2 -
>
t
A
WRNDIAG.WRNn I 0 1 0 |
'
Read WRNDIAG - t
Protection_OT_Restart.emf

Figure 25 Overtemperature Protection (Absolute)
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IN/ P—
OUT.OUTn
| -
»
t
A
1
JL[O\;)
A -
>
t
A
T,
T(ags)
I; E
B
Vo
TJtsIart)
Tirer)
| -
>
t
A
lis
NN NMNMNMNN nn .
Ll
t
Internal | 0 I 1 l 2 | 3 | 4 | 5 | 6 |nREmRT[CR5+1 0 | 1 |
counter -
»
t
WRNDIAG.WRNHT| 0 | 1 ol 1 1 0 | 1 |
A -
>
Read WRNDIAG <#— Read WRNDIAG -=d— t
ERRDIAG.ERRn T| 0 1 0 |
| .
»
HWCR.CLC = 1, <& t
Protection_dT_Restart.emf

Figure 26 Overtemperature Protection (Dynamic)

LLRFRIFERATFEBERXRAB, KXRA%E 8.3.1F RHARNERRIEZMEHE.

Data Sheet 44 Rev. 1.10
2021-03-23



BTS -4ESA fir
BTS71220-4 (Infineon

Protection

8.2 o #HRIF

BTS71220-4ESA TEi RS IS BB R RIRIP, EX TR MMIREEE (B 27), HIREIHIZEDMOS
FRIEHYEEE Vos B THIERE
¢l ovgwhen Vps<13V

U /L(OVLl) when Vps>22V

toh, BILLGEIT IS EOCR . OCTnKPE(NT 7 (&,

Overload threshold variation ("1" =15y, )@ Vps =5 V)
11
oy OCR.OCTn =0
1= | —=— OCR.OCTn =1
09 |
0.8 |
0.7 4
Ljoviy)
[ R e e e e e e e e e R e e e e e e
0.4
03 |
02 |
01 4
0
4 8 12 16 20 24 28
Drain Source Voltage (V)

Figure 27 Overload current thresholds

%lelL(OVL) (ILOVLO_JZILOVLI) Ej', LJE?QH—JO LJE.TL/MEJ:E%831§EP$“ E’JEF%%E%’FEbo

8.3 & EHIRE RPN 12 A5
EEfRRRIPNEINSEG (IR EH) BE~E3WHITH:
v ZEMANBEXA, NERITHEEREIT

v ZEMBENEMREILENSES

+ MZAIWRNDIAG . WRNn#K & U E 1. BifF E FiEH,

WNRFABEFRIPVIGIERHE SR 19 FATRME R4, NEER LIBXITH. HAERBER TSR
EB# (RCD.RCDn BIZE0s),
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Table 19 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition

Overtemperature Ty2 Tynes) O (T)- Tyer) 2 Tyom Ty<Taps)@nd (T, - Typer) < Typwy)
(including hysteresis)

NResTART < MRESTART(CR)
RCD.RCDn=0

Overload Iz 1wy I.<50 mA

T, within Tyass) and Typw) ranges
(including hysteresis)

NREsTART < MRESTART(CR)

RCD .RCDn=0

8.3.1 =k

3 INx B{OUT . oUTnE I N “H”, HNABEEITH. EHEFRET, BHAXA, BEREEHERF
MFIBER"ZHRAAYFER (%R 19), WRNDIAG.WRNnidFixEHAE B, YA ESSH
BRHEWRNDIAG #KIX, MWRNDIAGHIERR, BRIFEE nresrarcn BRI BERS, T—HER

fWRNDIAG.WRNnE/REfil, NRAFEBNER, AJLUETIRERCD.RCDOnA 1: KIFAEN], =
RCD.RCDn &N 1A, ERITHBEWE(L, HBEXEIFRSE, #ENAERRDIAG. ERRn i
WEl, BLIEE SPI {UHWCR.CLCRFREBUFRMITHBE Lo MRBASIMA T
OUT.OUTn{HE(L N 1z , BEEEIHWCR. CLCIER BT H. ABRBIEXFFZHEEE BB

mEE, MARGREERS> ten BEEFTBINIE

HFHEEW B 28FfT

IN/ ceee c—ee

OUT.OUTn I

|
:
[
T

Short circuit
to ground

0 0 t
Int l —
nterna
0 |1|2|3|4|5|6| +1 1|2|| +1 1 0 |
counter | NRESTART(CR) NRESTART(CR)
>
0 0 t
A I
WRNDIAG.WRNn | 1 OI 1 1 1 0 |
Read WRNDIAG < 0 0 t
I
RCSRCSn| 0 |1|2|3|4|5|6| 7 1|2|| 7 1 0 |
>
HWCR.CLC = 1, <« RCD.RCDn = 1, € HWCR.CLC = 1,< t
Y Note: Maximum peak current depending onsystem impedance Protection_Restart.emf

Figure 28 Restart Strategy timing diagram
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t<toeavicr) b2 toeLavicr) t=treTry ELiiiag)
ecos
|
t
LHI TJ
t
Short circuit T o= ee-
toground I »
t
)
I !
ILow) l % 1 1 1 1 ‘ 1 q w & 1 1 1
t
Internal
counter m 0 |l|2|3|4|5|6| NgestarT(cr) + 1 0 |1|2|3|4|5|6| NRESTART cr+1 Ol1|2|3|4|5|6|"RESTART(CR)+1|
t
WRNDIAG.WRNHM 0 | 1 0| 1 1 0| 1 1 O| 1 |
Read WRNDIAG €— Read WRNDIAG<— —» Read WRNDIAG Read WRNDIAG <€— —» Read WRNDIAG t
X 3 ) Protection_Restart_LH.emf
2 Note: Maximum peak current depending onsystem impedance

Figure 29 Restart Strategy timing diagram in Limp Home

8.4 Hth R

8.4.1 RARERIR

ERRMEESH (BIfNRMEBM) F, BHTF ReverseON FFEMRHIT AR FHITHEIEFED B
IR TR T ON (BB Ros rey ) o BENENERBEHIFZIREHSAMEEBNIR, B
T 4an AR B = (A BR A 2 Bl P i 2 A 2RV R . @I EF BBIRER IR Voo FNEXFHING IRV EE B 4
M2 ENIMEBEBPERIPRE] (BEIHSE 4.1 FE PIIHMNENRATEE) UK F11ENNAGER) o

30 /R T fR¥PReverseONINEERVERBINT A, EBTRMGNDIRN (- oo ) TER AR IR AT TFHUE ReverseON
EHER, FIESREEAIERM GND 51 Z B4 IFETE B R,
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-Veat (rev)
5V (reverse protected)
IVDD ’
VDD (]
High-side Channel VS
ucC
VDD
Ipi *  d
I
1 ReverseON |« #
I 1
LJ
OUTn
T 'IOUT
GND
{1 IL, GR
777
777 Protection_RevBatt_SPl.emf

Figure 30 Reverse Battery Protection (application example)

8.42 TAERF

HEIREBETT Vseror M Vearwo ZIBIEY , HitHSREEDMAT TIE, HEEMBAS I ourHEFR.
BRT 5E 7.2.2 F PiaANBRAZNEHHEMZIN, T —HAVG R B FEZEMNEHEERNT
[E1RIP, M53x VS F1 GND 5|z BlfVEE[E& (VsicLampy)o
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8.5 BhLEEREE KL

8.5.1 = MG EENA

RBAHMARBARMER, #FRRERFERATARTIF MBS IEL. MRBEHBENS, =
B E N HIEEMAR, BITFPHNEEFTENIE, BTS71220-4ESAR] LI ERFIX 10 pH RIZREBR /
wvow) o TERNZFAFPEBE EEAAN/B LR FBIRRAY, BRINGEFRSMERINGIZE —IRE (W0 5 11 = PRI IRE
D») RAMIZREE H N Ta &l IR HERIAAVER 1R,

AR HIREHEIZEZERL, #IFTTEMIRIET, VS IR IFERL S RSPl B s X HKELIXE
S THHIETIE SEIFRANE, H w17 I X [E]STDDIAG . US), LHI SIBIBIAENE
H, XEBELAZHENRITIE .

8.5.2 MHZEK
NRBOTMER, BIVEEAHRFHANSIHMMCUZEEZE B, UHFREEXE (0 &% 11
HFR)

AR WIRIEITHFIIN 5 IIRILER (BT BAZEE) , St EXET, B—1 & LEPET
BB1E, RIEEA AR KT T FSPIZ)EE
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8.6 FRIPBRSEFMESE
Voo=3.0VES5.5V,Vs=6V ZE 18V, T,=-40 °C ZE +150°C
BAAME: Vpp=5.0V, Vs=13.5V, T,=25°C

M Z MR A RERD R, (FRIEFIMIER):

9.5mQ:R=26Q
22.5mQ:R=4.80Q

Table 20 Electrical Characteristics: Protection - General

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

Thermal Shutdown Tyass) 150 |175 (200 |°Cc [V P_8.6.0.1
Temperature (Absolute) See Figure 25
Thermal Shutdown Tuvsmss) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 25
Thermal Shutdown Tyom) - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 26
Power Supply Vsicamp) 40 |33 36.5 42 % ls=5mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 20
Power Supply Vsicuamp2s |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, ls=5mA
>25°C T)=25°C

See Figure 20
Power Supply Voltage Vsis) 20.5 2255 24.5 \% 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit

1) 1RINEEMIR,
2) X1E 7,=150°C B 1T
3) TR - IRIEIL I

8.6.1 RIFBESEESE - sPoc™

Table 21 Electrical Characteristics: Protection - SPOC™

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

Counter Reset Delay Time |ty ay(cr) 40 70 100 ms b P_8.6.2.1
after Fault Condition in LHI =“high”
Limp Home INXx = “low”
Automatic Restarts in Case | Ngestart(cr) |~ 6 - - b P_8.6.2.2
of Fault after a Counter

Reset
1) TrFlis - RIER T
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8.7 FIFBESFUESE - HERBESK

Voo=3.0VE55V,Vs=6V E 18V, T,=-40°C & +150 °C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt A2 AR M A EEEE A E. BRIESIMRER):

9.5mQ:R=26Q
22.5mQ:R=4.80Q

8.7.1 FRIPTHEBHE - 9.5 mQ

Table 22 Electrical Characteristics: Protection - 9.5 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/, qyq 79 89 99 A b P_8.7.15.3
High Level OCR.OCTn=0g
T,=-40°Cto50°C
di/dt=0.4 A/ps
Overload Detection Current |/, qy.q 65 72 79 A 2 P_8.7.15.4
High Level OCR.OCTn=0g
T,=150°C
di/dt=0.4 A/us
Overload Detection Current |/, gy 5 36 45 54 A 2 P_8.7.15.2
Low Level OCR.OCTn=1;
d//dt=0.4 A/us
Overload Detection Current |/ gy 38 54 62 A 23) P_8.7.15.6
High Level (parallel mode) OCR.OCTn=03
PCS.PCCn=1;
d//dt=0.4 A/us
Overload Detection lowy - 54 - A 2 P_8.7.15.5
Current at High Vps d//dt=0.4 A/us
Overload Detection Current |l oy 45 |- 54 - A 2 P_8.7.15.7
Jump Start Condition OCR.OCTn=0g
Vs> Vsys)
di/dt=0.4 A/ps
1) MiRE T,=-40°Co
2) TN - R\,
3) lowy BRF—TEE, HEFMEEES R 0w <2 X oo
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8.7.2 HIPTHEBELE - 22.5 mQ

Table 23 Electrical Characteristics: Protection - 22.5 mQ

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/, oy.q 44 48 53 A b P_8.7.16.3
High Level OCR.OCTn=0g
T,=-40°Cto 50°C
d//dt=0.2 A/ps
Overload Detection Current |/, qyq 35 39 44 A 2 P_8.7.16.4
High Level OCR.OCTn= 0
T,=150°C
dl/dt=0.2 A/us
Overload Detection Current |/, gy, 19 24 29 A 2 P_8.7.16.2
Low Level OCR.OCTn=1;
dl/dt=0.2 A/us
Overload Detection Current |/ gy 22 31 36 A 23) P_8.7.16.6
High Level (parallel mode) OCR.OCTn=0s
PCS.PCCn=1;
d//dt=0.2 A/us
Overload Detection lowy - 29 - A 2 P_8.7.16.5
Current at High Vps d//dt=0.2 A/us
Overload Detection Current |l oy 45 |- 29 - A 2 P_8.7.16.7
Jump Start Condition OCR.OCTn=0s
Vs> Vss)
d//dt=0.2 A/ps
1) MIXRE T,=-40°Co
2) g - RIBIEIT.
3) vy BRF— BB, HEXBSRMEIEE R /vy =<2 X ovspo
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9 T

HFI28TEBY, BTS71220-4ESATESIHD IS AR MR, FiBISPHRMIZETR IR, WRERIZ

i, 1S SIS T NEES. ERBERRESRE ARBISPIHITIES,

INREFABFREISHT, WAITE IS 5IIFIEREM 2 B EEAC B FBRensto  Rsense (BT 820 Q
(8¢ 400 Q , HEBM EFEHREMFRIZFRPE) , URHIERMREBEPMINERIGL, HEEN

Rsense = 1.2 kQ o

T IS 51V B BEZ BNRERERE, MREMISEHARNEMEBHERTERNERMEE, N

WK IS 5| I H A& &RV N B R o

Z0E 31 FAEEEARR, BXTRABITEATHIZHRER, BSHET 9.2

1

Vs T
1
1
1
liso Temperature
=
é Sensor
L
Gate :‘
Control I :‘
1
Overcurrent
Protection
{1 ours
Load ouT2
Current ouT1
Sense u 1] OUTO
Channel O
YYVY L

.\ DCR . MUX
Current Sense Multiplexer DCR.SBM

1
ﬁ Rsense
Diagnosis_4ch.emf

Figure 31 Diagnosis block diagram
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9.1 Bk

R 24 IR T BTS71220-4ESAIZTTIRTN T, ISSIHI_ ERIEE RS,

Table 24 Diagnosis feedback, Function of Operation Mode

Operation Mode |Input level |V, Current sense /s WRNDIAG|STDDIAG
OUT.OUTn .WRNn .SBM

Normal operation |Low /0s ~GND Z 0 1
Short circuit to GND | OFF ~GND z 0 1
Overtemperature Z Z 1 X
Short circuit to Vs Vs z 0 0
Open Load <Vs-Vpsise) Z 0 1

> Vs - Vosse)” Z 0 0
Sense verification? X lswer) X 0
Normal operation |High/1s [~Vs hs= unom / Kius 0 0
Overload ON <Vs hs=1/ ks 0 X
Short circuit to GND ~GND Z 1 1
Overtemperature Z Z 1 X
Short circuit to Vs Vs hs<I./ ks 0 0
Open Load LV hs=lsen 0 0
Sense verification? X lswery X 0
Under load (e.g. ~Vs hsen<hs <o/ Kius |0 0
Output Voltage
Limitation
condition)
1) I _ERIEEPE,
2) DCR.MUX= 101
3) HHBRBIUNT Loye
4) HHERGBRAKRT I oo
Data Sheet 54 Rev. 1.10
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9.2 SPIIZ R
id SPIIRIEBE XS MBEEIRSHIZEE 2. WRNDIAG FIRME T HIEME. ISR E T RIrEES,

B8
oS IT (S S PifZ TWRNDIAG . WRNn i, FiBidSPIEEERRS XWRNDIAG, PRIEAFIRAKERKE,

FERBEEBIRIP. RIFBIFIRASPIFELHWCR. CLCEFR.

9.3 ONRETiZHh

HHBUTRMAE, SIS ARRMES HEBRALLHIER (BbFkus=1/1s) -

' T%iﬂiﬁﬁtl:‘.ﬂﬁ, FHE Vos< Vbs(se) B,

v ZIBERIZETEFEREN

v REWE (405 8.3 E FiR)

NSRRI DCR . MUX (ILEFRHIBIEFER AL FFEHRIE, IS 5IERFFRT NS KE.

9.3.1 BB (Kiuis)

KN EESRREERUR T REMATER. /s b8 I BitHEREEEMN, BEEAXFBRER lssn o TR
HEBEHEFARE (LEE0A) , WHEERAKMER Iseny (TH. BHBEAN) o ZFHUE 33 Fim.
EARRIBAER kus 28, MLLLEN BREES~RIITH.

F2INE 1S 5IFIAD MCURYADC 3N IR Z BIfE A IMNERPE A ISR Es , LURIIME S SURMIRT: (BINFBEIEK
2RHVER/NETIE] L ps) o

kus REBVIEEREZ R TEE. HEBENFIETZH%Mm, EMENERKIZA, ATUERE
M= BIPREROE:

v EEFPREFENEERRE, TEid s R E X EREHRYERR (fica )o

o ME IS 5IEIXT AV ER SR FFITE ks (kius @ fucan)

v TEMIca Bllueay w IBBTEEREIA, kus FTkius @ lucny »  PFRIETE X I Akius

BEEE kus BEEVERE 32 AXITE, H MkustEE-

kiLis@I kiis@I
leggrs max = 100 MAX( iwis@lycan t o Ris@lucany v 1)

kiLis@IycaL) ’ kiLis@Iycar)

AKjpis v = 100+ MIN(

kILIS@IL(CAL)iL -1 kILIS@IL(CAL)iH _ 1)
kILIS@IL(CAL) ’ kILIS@IL(CAL)

Figure 32 Akscalculation formulas

BAERITE Taeay = 25°C BYEITo BEL A kusBIE Miucan  Bllcay_n B RS BBIRS o
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hisou) /
hsen
d ,

o I

A
v

Diagnosis _O LON.emf

Figure 33 Current Sense Ratio in Open Load at ON condition

9.3.2 AMEFEZRE A

BTS71220-4ESA NEREERY T — T EEARIF ZIRE AR, FIRFMERE RN B RS EREIZETS R 1S,
BB SPI F7728 DCR. MUXIERR, #NEBFRBEILUET SPI & #7258 DCR. MUX B, BAFRFZRER
B[IFANRIESE E 34, LI, DCR.MUXSHMM SPI{ULSERUTURHRIEZINEE, T HIER
AN TZTE ON M OFF RS TRYZHEE, S/ RM THMINERTU, FURINT, BRRES | R M
FEXBIEBR hsver, SEMBERNHEFMHETLR. XEMCURET R INIEBRRXFRZ.
DCR . MUX=101s /3 FA BB SR RAF AL B IEAR o

FrEBIThEEAIFE S DCR . MUX (AR K EXAYINT:

+ DCR.MUXTZEINRERUMREMNRFSHKRE S

+ IREPCS.CLCS=1:BRITEZRHEDCR . MUXIERRYIBIE X ]

+ 1&E PCS.SRCS=1;, DCR.MUXZFENBEBENRERENE, BENET 7.4.1 TRESHAT
+ IREYRCS.RCSn {iIfY, DCR.MUX EiZHYEE RSN ER2RAIR I I L,

v I&EDCR MUX=101s;, E7RNIERXZERAMN

+ J&E PCS.SRCS=1b, DCR.MUXIERN@EENRIRIGSFE
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CSN
DCR.MUX [ 110 I 001 I 010 I 110

tsis(on) tasicc) tas o
hs o 7
] 3

A

t

Diagnosis_MuxTiming.emf

Figure 34 Current Sense Multiplexer Timings

9.4 OFF RAE T2l

HINKmHRKAFOFFIRZSHEY, BTS71220-4ESAR] LUNEME BEH B HS BEBEFHITILR, X,
ER—LMIMIIMNER TR (THIRFBAI AR EHIEERIR) , MEILMENAHRSERNEEHFE
X FESHRE R o

9.4.1 ERISIEHX

ATMFERE vs BIER , RATEREMNEFXR. HRHSIH OoUT 5 vs 4T ON RS A 45T

A, HARBIMEIIERE, MATER (BK) , REZENMIRE. Hit, BRAXFESER

NERTAHBERTENE, FOFPRST, BHBERHEE Vs, XSBUNEY Vos o FXRZHE

2 BB Vos ss) S5 EBIRRIF Z 8 E 28 ( DCR . MUX ) A IZ BB T E E /i FB/E Vos HETEEER. LIRSS

KA LIEARAEIZ T STDDIAG. SBMAIREN. H5t, FRFZEENEE A A TN FOFPRTSHY A HIFF B
EXMIERT, DIRE—NrIYIHREY LR B EARR ouT 1 ZE VS B7ER.

9.5 SENSE B¢

& 35 /R T SENSE BY7E17BYg] Lsison) A2 RS Lsis(oFr) HAlEINF (BEAETENER) - BT
ENHBERREZE (FITE ton Z81) TEEMNIEHRES, Ei taspiac = tuson T ton

IN/
OUT.OUTH T OFF ON OFF

A\ 4

torr

SENSE A
EN ABLE

A 4

ton torFpeia t

tonpELay \

I A

\ 4

tas(one) tasiic) tas(orr) tas(on) tasiorr)

S\

Figure 35 SENSE Settling / Disabling Timing

»
'

t

Diagnosis_Sense Timing.emf
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9.6

TSR

Vop=3.0V :ZF: 5.5 V, Vs=6V :ZIK: 18 V, T,=-40°C ?: +150°C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 H BRI HER R Ed. (FRIEZIMREA):

9.5mQ:R=26Q
22.5mQ:R=4.8Q

Table 25 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current |/igsan 4.2 - 15 mA |V P_9.6.0.12
RSENSE: 1.2 kQ
SENSE Saturation Current | /igsan 5 - 15 mA |V P_9.6.0.17
Rsense= 1.2 kQ
Vs=8Vto 18V
SENSE Leakage hs(orm) - 0.01 0.5 MA =1 nom) P_9.6.0.2
Current when Disabled Vs=0V
DCR.MUX=110g
SENSE Leakage Current | /igen) gs - 0.2 1 A Y P_9.6.0.3
when Enabled at T, < T,=85°C
85°C DCR.MUX #
<110g,111>
See Figure 33
SENSE Leakage Current Lis(eny 150 - 1 2 MA | T,=150°C P_9.6.0.11
when Enabled at T,=150 °C DCR.MUX #
<110g,111>
See Figure 33
Saturation Voltage inkus | Vgs - 0.5 1 v b P_9.6.0.6
Operation Vs=6V
(Vs - Vis)
INx = “high” or
OUT.OUTn=1;
1 =2 I nom)
Power Supply to IS VsisicLamp) -0 | 33 36.5 42 \Y hs=1mA P_9.6.0.9
Pin Clamping Voltage T,=-40°C
atT,=-40°C See Figure 20
Power Supply to IS VaisicLaup) 25 |35 38 44 v 2 P_9.6.0.10
Pin Clamping Voltage lis=1mA
atT7,z25°C T,225°C
See Figure 20
1) Trlis - RIEEit.
2) MiXEE T,=150°Co
Data Sheet 58 Rev. 1.10
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Table 26 Electrical Characteristics: Diagnosis - Thresholds, Timings
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Switch Bypass Monitor Vbs(sg) 13 1.9 25 v OFF state P_9.6.2.1
Threshold
SENSE Settling Time with | tyson) - 8 20 us  |Vs=13.5V P_9.6.2.2
Nominal Load Current 1= 1 now)
Stable DCR.MUX: 1105>
001g
SENSE Settling Time with  |tyson sic |- - 60 us |2 P_9.6.2.10
Small Load Current Stable Vs=13.5V
I=1can_o
DCR.MUX: 110>
001g
SENSE Settling Time after |t,gcq - - 20 us Y P_9.6.2.4
Channel Change Vs=13.5V
.= inowm)
DCR.MUX: 001>
0108
SENSE Settling Time after |tyscq) sic |- - 60 us |2 P_9.6.2.11
Channel Change with Vs=13.5V
Small Load Current Start channel:
IL=1 can
End channel:
I=1can_o
DCR.MUX: 001>
010s
SENSE Disable Time tasiorn) - - 20 us Y P_9.6.2.5
Vs=13.5V
I.=1 (vow)
DCR.MUX:010s~>
110s
SENSE Settling Time after | tys.q - - 20 us |2 P_9.6.2.6
Load Change
SENSE Settling Time after |tysiq sic |- 250  |400 us |2 P_9.6.2.12
Load Change with Small Vs=13.5V
Load Current from /.= cayto
IL=1can oo
SENSE Disable Time after | tysor - - 20 us |2 P_9.6.2.7
Channel Deactivation
SENSE Current in Sense hsvery 400 500 600 MA DCR.MUX=101g |P_9.6.2.8
Verification Mode
1) ESHCCER#HITHEEE =M1,
2) Tl - BRI\,
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9.7

IZETER S - ThERmH R

Voo=3.0VES55V,Vs=6VE 18V, T,=-40°C £ +150°C

BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

M SR 2 AR A EERE R i (FRIEZIMRER):

9.5mQ:R=26Q
22.5mQ:R=4.80Q

9.7.1  IZERThERHL - 9.5 mQ
Table 27 Electrical Characteristics: Diagnosis - 9.5 mQ - high range?
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Open Load Output Current |/, (o)) 44 5 18 50 mA |2 P_9.7.15.1
aths=4 pA hs=hsio)=4 HA
Current Sense Ratio at K iso 65% (5000 |+65% 2 P_9.7.15.4
I =l le2=20 mA
Current Sense Ratio at K isos 60% (5000 |+60% 2 P_9.7.15.7
I.= s los=100 mA
Current Sense Ratio at K iso7 -55% 5000 |+55% 2 P_9.7.15.9
I =l lo7=250 mA
Current Sense Ratio at KiLis1o -40% |5000 |+40% 2 P_9.7.15.12
I =10 l=1A
Current Sense Ratio at Kiisis -24% |5000 |+24% l1z=2.8A P_9.7.15.15
I =13
Current Sense Ratio at Kiisis -8% 5000 |+8% lus=5.5A P_9.7.15.17
I= s
Current Sense Ratio at Kiisi7 -8% 5000 |+8% l1z=10A P_9.7.15.19
I =l
SENSE Current Derating | Akysoy  |-30 0 +30  |% | P_9.7.15.40
with Low Current I can)_oL= Tos
Calibration lcay ot n=1lior

Iiican) o L= oz

Tacan=25°C
SENSE Current Derating | Akuswowy |9 0 +9 % | P_9.7.15.41
with Nominal Current lican™ s
Calibration lcany w= a7

Iean L=z

Tacan=25°C
1) 3R KRC.KRCn=0g; XEHEHo
2) W8 PCS.PCCn=0,, NEBEHEN,
3) LM - ARIEIR I,
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Table 28 Electrical Characteristics: Diagnosis - 9.5 mQ - low range?

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

Open Load Output Current |/, o) 4, 2 9 15 mA | P_9.7.15.20
aths =4 uA hs=lisoy=4 KA
Current Sense Ratio at K iso1 -65% [1660 |+65% 23 P_9.7.15.22
I =l lo1=10 mA
Current Sense Ratio at K is03 -60% [1660 |+60% 23) P_9.7.15.24
I =l lo3=30 mA
Current Sense Ratio at K Lisos -55% (1660 |+55% 23 P_9.7.15.27
I =1l l.os=100 mA
Current Sense Ratio at K iso7 -45% 1660 |+45% 23 P_9.7.15.30
I =l lLo7=250 mA
Current Sense Ratio at K, is0s -35% (1660 |+35% 23 P_9.7.15.32
I =l lLos =450 mA
Current Sense Ratio at KiLis1o -24% |1660 |+24% 3 P_9.7.15.34
I =10 lo=1A
Current Sense Ratio at Kisio 8%  [1660 |+8% 3 P_9.7.15.36
I =y, ho=2A
Current Sense Ratio at Kisis -8% 1660 |+8% 3 P_9.7.15.39
I =lys lus=5.5A
SENSE Current Derating | Akjusoy | -30 0 +30  |% | P_9.7.15.42
with Low Current I can) o= o3
Calibration I can ot n=lLos

lcay o L= ha

Tacan=25°C
SENSE Current Derating | Aksow |9 0 +9 % |2 P_9.7.15.43
with Nominal Current I can™ o
Calibration lcay n= iz

lcany L= los

Tacan=25°C
1) IR KRC.KRCn=1,, XBHEK,
2) 3R PCS.PCCn=0s, NEHEM.
3) SNR1us ARIEKEFNEEADCHING, ks FBEBXM.
4) FTFFENE - \RIEIRIT.
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9.7.2 PHThE LR - 22.5 mQ

Table 29 Electrical Characteristics: Diagnosis - 22.5 mQ - high range?

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Open Load Output Current |/ (o) 4, 2 7 15 mA |? P_9.7.16.1
aths=4pA hs=lsoy=4HA
Current Sense Ratio at Kiiso1 65% 2000 |+65% 2 P_9.7.16.3
I =hg llor=10 mA
Current Sense Ratio at Kiis03 -60% 2000 |+60% 2 P_9.7.16.5
IL= o3 lLo3=30 mA
Current Sense Ratio at Kiisos -55% 2000 |+55% 2 P_9.7.16.7
I.= s los=100 mA
Current Sense Ratio at KiLisor -45% |2000 |+45% 2 P_9.7.16.9
I =l ILo7=250 mA
Current Sense Ratio at KiLis1o -24% |2000 |+24% Io=1A P_9.7.16.12
I =10
Current Sense Ratio at Kiisi -8% 2000 [+8% l2=2A P_9.7.16.14
I =,
Current Sense Ratio at Kiisis -8% 2000 |+8% lus=5.5A P_9.7.16.17
I =lys
SENSE Current Derating | Akysoy | -30 0 +30  |% [P P_9.7.16.37
with Low Current I can)_oL= Lo
Calibration I cay ot n=lios
lcan o L= ha
Tacan=25°C
SENSE Current Derating | Ak sony |2 0 +9 % |3 P_9.7.16.38
with Nominal Current lcany™ iz
Calibration lcany w=1is
I ey L= o
Tacan=25°C
1) ¥R KRC.KRCn=0s, NEHEH,
2) 1R PCS.PCCn=0y, NEHEM.
3) &M - RIERIT.
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Table 30 Electrical Characteristics: Diagnosis - 22.5 mQ - low range?

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

Open Load Output Current |/, o) 4, 0.5 3.2 6 mA | P_9.7.16.18
aths =4 uA hs=lisoy=4 KA
Current Sense Ratio at K, L1500 65% (660  |+65% 23 P_9.7.16.19
I.= oo lLoo=5mA
Current Sense Ratio at K iso1 60% (660  |+60% 23) P_9.7.16.20
I =hg lLo1=10 mA
Current Sense Ratio at K Lisos -55% (660  |+55% 23 P_9.7.16.23
I =l lLo3=30 mA
Current Sense Ratio at K isos -45% |660  |+45% 23 P_9.7.16.26
I.= s los=100 mA
Current Sense Ratio at K isor -30% (660  |+30% 23 P_9.7.16.29
I =l lLo7=250 mA
Current Sense Ratio at KiLisos -20% | 660 +20% 3 P_9.7.16.31
I =l lLos=450 mA
Current Sense Ratio at K Lis1o 8% [660 |+8% 3 P_9.7.16.33
I =10 lo=1A
Current Sense Ratio at Kis1o -8% |660 |+8% 3 P_9.7.16.35
/L:/le h=2A
SENSE Current Derating | Akjusoy | -30 0 +30  |% | P_9.7.16.39
with Low Current I (car) o= Lo
Calibration I ca ot n=lLo3

lca ot L= oo

Tacan=25°C
SENSE Current Derating | Aksow |9 0 +9 % |2 P_9.7.16.40
with Nominal Current I can™ o
Calibration lcay n= iz

lcany L= los

Tacan=25°C
1) IR KRC.KRCn=1;, NBHEK,
2) 3R PCS.PCCn=0s, NEHEM.
3) SNR1us ARIEKEFNEEADCHING, ks FBEBXM.
4) FTFFENE - \RIEIRIT.
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10 RITIMEIEO (SPI)

BITIMEIEO (SP1) B— 12N IAPSBITMVIEO, FERAMERLZ: SO. SI. SCLKFICSN., #%
1B SI F SO £REE LA SCLK LA TERVIRZRF 4, CSN BT FEATERIAIRBIFIA. EIRTE SCLK TR
YEEIT SI4RRAE, FHTE SCLK B EFAIBE SO &, S MARIAAIH CSN By EFALIE, 8fiit
BRI ER T 8 AIAVEERBT A RENVEIE, 1ZIBO 245 8 (il SPI IS HIBRMHHETELNRE,

s0 — hn:sBXeszzxxBszlx:Lss:r
sl M k6 X5 X 4 X 3X2X 1)K is8
CSN

time >

Figure 36 Serial Peripheral Interface

10.1 SPI SR
CSN- Rix{z5

ZouiEd CSN 5IHNEREBTS71220-4ESA o RESIRIGFREFIRE, MBI LU#ITEIES . 3 CSN &
FEREE, SCLKH SI 5IRI_EREMESERIFHRZME, HE SO BRFIFEN BSET RS,

CSN M“_I%'il_” §|J c;{E\E” lﬁkg
o IERIVEEREMIBAUFTEFSEF.
¢ SO H“EMASREZNREFE RS,

CSN M7 F«F 7Bk T

o {YHTE CSN FREBZEEFHKME 8 NSCLKIESBIEEL (1. 2. 3. ...) BY, ASERIESHEE, R
SCLKIHEAARIERE, MiLimsiRITE (STDDIAG. TER) NEfL, HBEIIESEHRAR,

v REBUFTESNBUERSEHE FUFESET.

SCLK - Ri§h

ZRNSIARNEBAIFEFSRREI T BITRAN () £ SCLK N T EARKHRIEFMEBUSTES, ™
BiTht (SO) EHRTHHH EADRKIEERB L, SR IE CSN #EITEMZIREY, SCLKS|Rx Ik
FURBFIRE, BNIEL AR HIER,

Sl - BITHRIA

BITRASIBAELS BN, REERMME. SIERE SCLK BTEAIRE, WMAEHMERS A
B, ERIUAEBIENL FE% 10.5 8 TRESER.
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Serial Peripheral Interface (SPI)

so R1THIH
BT S I ER1TRRY, BEEaAMUELEB L, SO T “EEARE, EEF CSN 3|HIZZ KL
FRE. ESCLKB EFABZE, FEVEIER HILTE SO 51k k.

BHERET 105 TREZER,

10.2 WEPEThEE

SPIFYBTS71220-4ESA /9 8 fi SPI IR FivHtH EEINEE, FEUEESR, Z-MEEFHMEREB CSN EF5
MCSN BUE. — 1 esFMISI 55— 1348 SO XEE (BRE37) , UME—IE, #ERNXRIED
FEZEREHRAFELE. MO M, EHRMEERT MCLK, ZBTEEIZERISE RS M ESMHEAISCLK .

device 1l device2 device 3

Sl SO S SO si SO
MOSI ——>[+—» SPI —>[F——"{1—> SPI —>[F——1F—» SPI —>[1——

MISO <
MCSN
MCLK

YV

SPI_DaisyChain_l.emf

Figure 37 Daisy Chain Configuration

SPITEE T aFRVINEEIRP, BE— T BUFFES, S 1SCLKE, s e MIEIBL, IfE SO
I B, 23/\NSCLK BffE, — T asHFREBIEERTN. EROHEESR, CSN LT
AdE A eefER M RIAMTBERIE, EREHEET, &Mt 1 BHNKTIEEB ST 2, EHtiE
RERA=Z P ESHE, BIESRHFBU=R8 L, IttfF, MCSNZXMTE N (WE38)

MOSI —< frame device 3 X frame device 2 X frame device 1 >—

MISO —< response device 3 X response device 2 X response device 1 >—

MCSN _| |_
MSCLK J 8 clocks I_I 8clocks I_l 8 clocks |_

SPI_DaisyChain_2.emf

Figure 38 Data Transfer in Daisy Chain Configuration

Data Sheet 65 Rev. 1.10
2021-03-23



BTS71220-4ESA

Infineon
SPOC™ +2

Serial Peripheral Interface (SPI)

10.3 Bt Fr

tesn(Leap) R . tscik(p) R . tesnias) g L tcsm(m)\
CSN Vesn(TH), max
"Ne Vesn(rn), min
tscik (i) fscik(y)
Y a—
SCLK \ / Vscik (TH), max
) = - Vscik (th), min
tsi(su) tsim)
S| ® ‘X' X' Vsi(Th), max
7 v 4 N 7 ) VSI(TH),an
tsoey) tsow). Lsoqig
\__ /7 N/ V.
SO X X SO(H)
- y > — Vsow)
SP_Timings.emf
Figure39 Timing Diagram SPI Access
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10.4 SIS

Voo=3.0VE| 5.5V, Vs=6V E 18V, T,=-40°C El +150 °C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

Table31 Electrical Characteristics Serial Peripheral Interface (SPI)

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

Timings

Enable Lead Time (falling tesniean) [200 |- - ns |V P_10.4.0.1

CSN to rising SCLK)

Enable Lag Time (falling tesniag 200 |- - ns |V P_10.4.0.2

SCLK to rising CSN)

Transfer Delay Time (rising CSN| tcsyrp) 500 - - ns b P_10.4.0.3

to falling CSN)

Output Enable Time (falling | tsoen) - 30 100 ns |V P_10.4.0.4

CSN to SO valid) Ciiso)=50 pF

Output Disable Time (rising | tso(ps) - 30 100 |ns |V P_10.4.0.5

CSN to SO tristate) Cuso)=50 pF

Serial Clock Frequency fsewk 0 - 5 MHz |V P_10.4.0.6

Serial Clock Period tscikp) 200 - - ns |V P_10.4.0.7

Serial Clock “High” Time tscikm) 90 - - ns |V P_10.4.0.8

Serial Clock “Low” Time tscikq) 90 - - ns |V P_10.4.0.9

Data Setup Time (required tsisu) 20 - - ns Y P_10.4.0.10

Time Sl to falling SCLK)

Data Hold Time (falling SCLK |ty 20 - - ns |Y P_10.4.0.11

to SI)

Output Data Valid Time with |5, - - 60 ns |Y P_10.4.0.12

Capacitive Load Cuso)= 50 pF

1) TPl - RiIERIT.
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10.5 SPI Y

’

SPIEITLIEFEA SI 1 SO X AR UWIE 40Ffi. SI £810FR uC ZiIREIMI, SO 52 BTST1220-4ESA 12{H
N, BIEAINZ s R BRI AT 2 81 uC &I Ky 6s < o

S| —( frame A )—( frame B )—( frame C )—
previous response to response to
SO
response frame A frame B

SPI_SI2S0.emf

Figure 40 Relationship between Sl and SO during SPI communication

SPITMYARTE uC filk T— N ep SR N E, TSN SHEMR, 7RIS ISTDDIAGEL
WRNDIAGH, ¥ FiREFESHIMN, #ANZE FEZ BiBVfERD,
B, RGN HFSNBIESEYNT:

Sl —( write register A
0 < previous
response

Figure 41 Register content sent back to uC (a)

S —( write register A

write register B read register A new command

register A

STDDIAG
content

WRNDIAG

I T
I I

)_
)_

SPI_RWseq_a.emf

read register A write register B new command

L LI

)_
)_

L L
I I

S0 —( previous STDDIAG register A WRNDIAG
response content

Figure 42 Register content sent back to uC (b)
B 3MIFERIER, &IX[E] uC BIMIA AR F T S E iz W = g ©
o NREA—WIRHIMEIR (B0, REROR 28NS , WE43 FiR
o HBTST1220-4ESAMFEHIEARNHE L BEMZ AT, WNE 44w
. % V5<V5(TP)E.DCR.MUX¢11].B) yﬂ@ 45FFI'/—_|__\
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frame A

S . . (new command)
(errorin transmission)
—( )—( STDDIAG + TER )—

SPI_SO_TER.emf

SO (previous response)

Figure 43 SPIlresponse after an error in transmission

VDD

>
>

Voo (po)

v

S| —( frame A )—( frame B )—( frame C )—
SO —( (S0=“Z%) )_( +§'-||::DRD+U;(|3_P )_< response frame B)—

SPI_SO_POR.emf

Figure 44 SPIlresponse after coming out of Power-On reset at Vi

A

>

Vs

VS(TP),max

VS(TP),min

A\ 4

STDDIAG. |
VSMON

X 1 X 1 | 0 I

t
SO ( ) (response to STDDIAG + TER STDDIAG +TER (response to
response frame A) +VSMON +VSMON frame D)

Note: Valid if the device is out of Sleep mode.

>
L

0

SPI1_SO_VSMON.emf

Figure 45 SPIlresponse in case of voltage drop on battery

TR 2FHTAERIRER SPITES , BIEBTST1220-4ESA BE F—MAE P R BRI E.
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Table32 SPICommand Summary

Requested Operation

Frame sent to SPOC™ (Sl pin)

Frame received from SPOC™
(SO pin) with the next
command

Write OUT register
DCR. SWR=Xp

100xddddg
where:

“xddddg” = new OUT register content
(“xg” =don't care)

00ddddddg - STDDIAG or
0lddddddg- WRNDIAG (Standard
Diagnosis or Warning Diagnosis
will be sent alternating)

Read OUT register

Oxxxaaaag

where:

“aaaas” =ADDR1Y
(“xg” =don't care)

1000dddd,
(“ddddg” = OUT register content)

Read RCS register

Oxxxaaaag
where:
“aaaag” =ADDR1Y

(“xg” =don't care)

10000ddd;
(“dddg” = RCS register content)

Write Configuration
registers

1laaddddg

where:

“aag” =ADDROY

“ddddg” = new register content

00ddddddg- STDDIAG 01ddddddg
- WRNDIAG (Standard Diagnosis
or Warning Diagnosis will be sent
alternating)

Read Configuration registers

Oxxxaaaag
where:
“aaaag” =ADDR1Y

(“xg” =don't care)

1laaddddg

where:

“aag” =ADDROY

“ddddg” = register content

Read Warning Diagnosis 0xxxx001g 0100ddddg - WRNDIAG
(“xg” = don't care) (Warning Diagnosis)

Read Standard Diagnosis | Oxxxx010g 00ddddddg- STDDIAG
(“xg” = don't care) (Standard Diagnosis)

Read Error Diagnosis Oxxxx011g 0100ddddg - ERRDIAG

(“xg” =don't care)

(Error Diagnosis)

1) ADDROF] ADDR11B#ER 33 © X,
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10.6 SPI iZUnZ 1728

10.6.1 IZHFEFR-EZHIES

Name 7 6 5 4 3 2 1 0
WRNDIAG |0 X X X 0 0 0 1
STDDIAG |0 X X X 0 0 1 0
ERRDIAG |0 X X X 0 0 1 1

10.6.2 IZHNE1F2S - ML

Name 7 6 5 4 3 2 1 1] Default

WRNDIAG |0 1 0 0 WRNDIAG.WRNn 404

STDDIAG |0 0 STDDIAG|STDDIAG|STDDIAG|STDDIAG|STDDIAG|STDDIAG| 24y
.TER .Csv .LHI .SLP .SBM .VSMON

ERRDIAG |0 1 0 0 ERRDIAG.ERRnNn 404

Field Bits Type |Description

STDDIAG.TER 5 r Transmission Error

0g  Previous transmission was successful (modulo 8
clocks received)

1z (default) Previous transmission failed or first transmission
after Power-On reset or Vs< Vsp) if STDDIAG . VSMON= 15

STDDIAG.CSV 4 r Checksum Verification®

0 (default) Checksum verification was pass or no
checksum calculated

1z Previous checksum verification was fail

STDDIAG.LHI 3 r Limp Home monitor

0z (default) “Low” level at pin

LHI 1g “High” level at pin LHI

STDDIAG.SLP 2 r Sleep mode monitor

0s  Device out of Sleep mode

1z (default) Deviceisin Sleep mode

STDDIAG.SBM 1 r Switch Bypass Monitor?
0g  Vps<Vpsise)
1 Vps> Vogsp)

STDDIAG.VSMON 0 r Vs monitor
0s (default) Vs always > Vs since last Standard Diagnosis
readout

1z Vs<Vsyyatleast once or Vs< Vsqp)if STDDIAG. TER= 15
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Field Bits Type |Description
WRNDIAG.WRNn 3:0 r Warning Diagnosis of Channel n
n=3to0 0z (default) No failure
1z Overcurrent, Overtemperature or delta T detected
ERRDIAG.ERRN 3:0 r Error Diagnosis of Channel n
n=3to0 0z (default) No failure
1z Channellatched
OFF

1) BREY 10.8 LT HRE XM EFAEE,
2) FFFEERRISTSIGITE Vos sy 5 BB IRNFNFE L IR E FI28( DCR . MUX) IR AIZBE TR E AV EBE Vos 3
1TEEER,

10.7

SPI EICEF1F28
TRIBHT FESNTFESSHALE N,

Table 33 Register Overview

Name SWR?Y RB ADDRO ADDR1 Content

ouT x/0? 0 (na) 0000 Output configuration

RCS 1 0 (na) 1000 Restart counter status (read-only)

SRC 1 0 (na) 1001 Slew Rate Control register (read-only)
OCR 0 1 00 0100 Overcurrent threshold configuration
RCD 1 1 00 1100 Restart counter disable

KRC 0 1 01 0101 KILIS range control

PCS 1 1 01 1101 Parallel channel and Slew Rate control
HWCR 0 1 10 0110 Hardware configuration

ICS 1 1 10 1110 Input status & checksum input

DCR X 1 11 x111 Diagnostic configuration and Swap bit

1) DCR.SWRAXH X EIRLER, MNFREIES, E©REIERBUIEN—E9,
2) WFE NOUTEHZEDCR. SWR= x, X FiZEV#IDCR . SWR= 05 0

Table 34 Configuration Registers - Write Commands RB-0

Bit 7 6 5 4 3 2 1 0
Name | SWR 7 RB 5 4 3 2 1 0
ouT X 1 0 0 X OUT.OUTn

Table 35 Configuration Registers - Write Commands RB-1

Bit 7 6 5 4 3 2 1

Name |SWR 7 RB ADDRO 3 2 1

OCR |0 1 1 0 0 OCR.OCTn

RCD |1 1 1 0 0 RCD .RCDn

KRC |0 1 1 0 1 KRC.KRCn

PCsS |1 1 1 0 1 PCS.PCCn PCS.CLCS |PCS.SRCS
Data Sheet 72 Rev. 1.10
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Table 35 Configuration Registers - Write Commands RB-1

Bit 7 6 5 4 3 2 1 0
Name |SWR 7 RB ADDRO 3 2 1 0
HWCR 1 1 1 0 0 HWCR.COL |HWCR.RST |[HWCR.CLC

ICS
DCR

1 1 1 0 ICS.CSRn!
1 1 1 1 DCR.SWR |DCR.MUX

0
1
X
1) ZRET 10.8 LU T A X R EIIEME S,

Table 36 Configuration Registers - Read Commands

Bit 7 6 5 4 3 2 1 0
Name 7 6 5 4 ADDR1
ouT
RCS
SRC
OCR
RCD
KRC
PCS
HWCR
ICsS
DCR

o

o|lo|lo|o|lo|lo|o|lo|o|o
< [ x [x [x |[x|x|[x|{x|[x|x
< [ x [x [>x [x|x|[x|x|[x|x
< [ x [x [>x [x|x|[x|x|[x|x
X |m|lo|lR|O|lR|lO|R|~|O
H R R R R R [OIO|O
~|lRr|lRr|lo|lo|lojo|o|o

~|lo|lo|rRr|—|lojlo|r—|o|o
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Table 37 Configuration Registers - Responses

Bit 7 6 5 4 3 2 1 0

Name 7 6 5 4 3 2 1 0 Default
ouT 1 0 0 X OUT.OUTn 804
RCS 1 0 0 0 0 RCS.RCSn 80u
SRC 1 0 0 1 SRC.SRCn 90w
OCR 1 1 0 0 OCR.OCTn COx
RCD 1 1 0 0 RCD.RCDn COx
KRC 1 1 0 1 KRC.KRCn DOy
PCS 1 1 0 1 PCS.PCCn 0 0 DOy
HWCR 1 1 1 0 0 HWCR.COL |[HWCR.SLP|0 E2n
ICS 1 1 1 0 ICS.INSTn EOy
DCR 1 1 1 1 DCR.SWR |DCR.MUX F7u
Field Bits |Type |Description

RB 6 rw Register Bank

0z (default) Read/write to OUT/RCS register
1z Read/write to other registers
OUT.OUTh |3:0 rw Output Control Register of Channeln

n=3to0 0z (default) channelis OFF

1l Channelis ON
RCS.RCSn |2:0 r Restart Counter Status of Channel selected via MUX
n=2to0 000; (default) Restart counter value =0 0015

Restart counter value =1

010g Restart counter value =2

011z Restart counter value =3

100g Restart counter value =4

101g Restart counter value =5

110g Restart counter value =6

111gRestart counter value=7

SRC.SRCh |3:0 r Set Slew Rate control for Channel n (read only)
n=3to0 0z (default) Normal Slew Rate

1z Adjusted Slew Rate

OCR.OCTn |3:0 rw Set Overcurrent Level for Channeln

n=3to0 0z (default) High level of overcurrent threshold / o)
1z Low level of overcurrent threshold /i oviz)
RCD.RCDn [3:0 |rw Set Restart Strategy for Channeln

n=3to0 0z (default) Automatic restart mode

1z Latch mode

KRC.KRCn [3:0 |rw Set Current Sense Ratio Range for Channeln
n=3to0 0s (default) High range of current sense ratio

1z Low range of current sense ratio
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Field Bits |Type |Description

PCS.SRCS |0 w Set Slew Rate control for Channel selected by DCR . MUX

0z (default) Normal Slew Rate

lg  Adjusted Slew Rate

PCS.CLCS |1 w Clear Restart Counters and Latches for Channel selected by DCR . MUX

0s (default) Restart counters and latches are untouched
1z  Restart counters and latches are reset

PCS.PCCn |32 |rw Parallel Channel Configuration

n=1to0 00z (default) Channels are operating independent

0l OUTO+OUT3 arein parallel configuration

10s OUT1+OUT2 arein parallel configuration

11z OUT0+OUT3 and OUT1 +OUT2 are in parallel configuration
HWCR.CLC |0 w Clear Restart Counters and Latches

0s (default) Restart counters and latches are untouched

1z  Restart counters and latches are reset for all channels
HWCR.RST |1 w Reset Command

0  (default) Normal operation

1z Execute reset command

HWCR.SLP |1 r Sleep Mode

0s Deviceis awake

1z (default) DCR.MUX=111;

HWCR.COL |2 rw Input Combinatorial Logic Configuration

0z  (default) Input signal OR-combined with according OUT register bit
1z Inputsignal AND-combined with according OUT register bit
ICS.CSRn |30 |w Checksum Input Register

n=3to0 4 bit Checksum is written to this register
ICS.INSTn |[3:0 r Input Status Monitor Channeln
n=3to0 0s (default) Inputsignalis “low”

1z Inputsignalis “high”
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Field Bits Type |Description

DCR.MUX 2:0 rw Set Current Sense Multiplexer Configuration in OFF state
000g IS pin is “high impedance”

001g1S pinis “high impedance”

010g1S pinis “high impedance”

011g1S pinis “high impedance”

100g1S pinis “high impedance”

101s Current sense verification mode

110g1S pin is “high impedance”

111gSleep mode (IS pinis “high impedance”)

Set Multiplexer Configuration in ON state

000; Current sense of channel 0 is routed to IS pin

001z Current sense of channel 1 is routed to IS pin

010; Current sense of channel 2 is routed to IS pin

011z Current sense of channel 3 is routed to IS pin

100z1S pinis “high impedance”

101gCurrent sense verification mode

110s1S pin is “high impedance”

111z Sleep mode (IS pinis “high impedance”)

DCR.SWR 3 rw Switch Register

0s (default) Registers OUT, OCR, KRC, HWCR and DCR can be written
1s Registers OUT, RCD, PCS, ICS and DCR can be written

1) ERITEXT (LHISIMEMN “§° ) , AEEERTIN ORE,
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10.8 SPI iR IRIEE

BTS71220-4ESARMH— PN REIRMFERLE, ATFIRINEEFERENEINBTHEINENR. WFRE
MitFES, FREEN, XERBUFARUEEN. REMITEE— M ERENTIFEREITE.
BT itEMEE IR 39 FiR. SPIENIEERENICS.CSRn, 4 iRIEENICSHFEFRT, %25
HEEM—XRbER, HERAUAE T — 4 sTopIAaG F i BY {iI STDDIAG.CSV I HIHE 5L
STDDIAG.CSV F—STDDIAGKR EMRIIEE. MNRIcsHFFHRREAN, WREMILRWERER, HE
{ISTDDIAG.CSV=0s, FIRTEICS.CSRnZ EHANEKITIRAEE NBESTDDIAG. CSVZHIIRENAT,
RIFNIIET Y. STDDIAG. TERIE R —HHSTDDIAG. VSMONII B T 150 TEXLEERT, &K
BRERNKEF

Table38 Conventions for parity calculation

Number of ‘1’ in a column Result with EVEN-parity Result with ODD-parity
EVEN 0 1

OoDD 1 0

Table39 Checksum calculation bit matrix

Name 3 2 1 0
OCR OCT3 OCT2 OCT1 OCTO
RCD RCD3 RCD2 RCD1 RCDO
KRC KRC3 KRC2 KRC1 KRCO
SRC SRC3 SRC2 SRC1 SRCO
HWCR/PCS 0 coL PCC PCCO
Parity even odd even odd
ICS CSR3 CSR2 CSR1 CSRO

Table40 Checksum calculation bit matrix example

Name

3

2

OCR

RCD

KRC

SRC

HWCR/PCS

0
1
0
0
0

OO |R|O|(K

ol r|lo|lo|lm

[N NelNelNolNolN-)

Parity

even

odd

even

odd

ICsS
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10.9 SPI {55

HERABSPHER B4 (RR(EN G 12(F) l&R154,

Table41l SPlcommand quick list

Name “read” command " “write” command ? SWR?
ouT 0xxx0000; 10dddddds X
RCS 0xxx1000g

SRC 0xxx1001s

OCR 0xxx0100s 1100dddds 0
RCD 0xxx1100s 1100dddds 1
KRC 0xxx0101; 1101dddds 0
PCS 0xxx1101g 1101dddds 1
HWCR 0xxx0110s 1110dddds 0
ICsS Oxxx1110g 1110dddds 1
DCR Oxxxx111g 1111dddds X
WRNDIAG 0xxx0001z

STDDIAG 0xxx0010g

ERRDIAG Oxxx0011s

1) x=don’t care bits.
2) d=data bits.

3) DCR.SWRIEFHFeas R HIRE, X FTi%XZ 7728 DCR. SWRAIEIFMAULHI—EB57 o
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11 NMAER

ARE LG R RIEIATTES FHIRE T TR IXT 5 1FRFATIFE . 5 1F BT EAT7H 2 ZEE R,

11.1 e ER & - sPoc™

Vear

[Optional 1
Logic Supply

t
Q)
|
[,
IKO
|

Rep

A

Chassis GND

"V
Logic GND. logtional _
)—‘
........ P
|| Power GND
*See Chapter 1, Potential Applications”

**See Chapter 11.2 ,External Components”

Figure 46 Application Diagram

e HE— T B B H F BT o 1ZTYHE FTESE T/ A TH2 1
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11.2 SpEB TR

Table42 Suggested Component values

Reference Value Purpose

Ryop 470Q Device logic protection

Rin 4.7kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTS71220-4ESA output OFF during Loss of Ground

Ris proT 4.7kQ Protection resistor for overvoltage, reverse polarity and Loss of Ground
Value to be tuned with uC specification

Rsense 1.2kQ Sense resistor

Ranc 4.7kQ LC-ADC voltage spikes filtering

Resn 1.2kQ Protection of the uC during overvoltage and reverse polarity

Rscik 1.2kQ Protection of the uC during overvoltage and reverse polarity

Rso 1.2kQ Protection of the uC during overvoltage and reverse polarity

Rs 1.2kQ Protection of the uC during overvoltage and reverse polarity

Rini 4.7kQ Protection of the uC during overvoltage and reverse polarity

Canc 220 pF MC-ADC voltage spikes filtering
Atime constant (Raoc * Canc) longer than 1 s is recommended

Cvop 470 nF Digital supply voltage spikes filtering and for improved robustness against
battery voltage transients

Cus1 100 nF Battery voltage spikes filtering

Cus2 - Filtering / buffer capacitor located at VBAT connector

Cusenp 22nF Battery voltage spikes filtering

Cour 10nF For improved electromagnetic compatibility (EMC)

Renp 47Q Ground voltage spikes filtering for improved robustness against battery
voltage transients

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

Rep 47 kQ Output polarization (pull-down)

Ensure polarization of BTS71220-4ESA output to distinguish between
Open Load and Short to Vs in OFF diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensure polarization of BTS71220-4ESA output during Open Load in OFF
diagnosis

JE LB TT a8 T S (B £ T X B2 i fH R/ 5 V A2 s Y I8 e E B IRAERIEAI

SH BB RS EEIBTS71220-4ESAHYTT a5 1, AIBEE BIREX L/ Z1EH, UMIRETELIE
=t (BIIRAEY. BHESE) T, HrETastlISE#gTE T RRATE Eo
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11.3 EZWVRAER

v MFEBXSIHIFMEARIEE, BEBREEKL

¢ MTHEZEER, &aLLi5)http://www.infineon.cn/
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ALL DIMENSIONS ARE IN UNITS MM

Figure 48 PG-TSDS0-24 (Thin (Slim) Dual Small Outline 24 pins) Package pads and stencil
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Revision History

13 EiTiER
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