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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 13pA

Maximum operative current lenpactive) 7 mA

Maximum ON-state resistance (7, =150 °C) Ros(on)_150 ImQ

channels 0 and 3

Maximum ON-state resistance (T, =150 °C) Rosion)_ 150 22mQ

channels 1 and 2

Nominal load current (Ta= 85 °C) I (nom) TA

channels 0 and 3

Nominal load current (Ta= 85 °C) I (nom) 4A

channels 1 and 2

Typical current sense ratio at /.= Inow) ks 5500

channels 0 and 3

Typical current sense ratio at /.= /o) Kus 2500

channels 1 and 2

Serial Clock Frequency fscLk(max) 5 MHz
3 Rev. 1.10
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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) BENFIERLS I BT PCB EERTE—iE, BENFTEML S HYEAERT . PCBELLIILITK

REIS AR B Ao

IR
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Table 3 Absolute Maximum Ratings®

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

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 \Y - P_4.1.0.1
Digital Supply Voltage Voo 03 |- 5.5 Vv - P_4.1.0.29
Load Dump Voltage Veat(Lp) - - 35 \ suppressed P_4.1.0.3
Load Dump
acc. to
ISO16750-2
(2010).
R=20Q
Supply Voltage for Short Circuit| Vgarsc) 0 - 24 \% Setup acc. to P_4.1.0.25
Protection AEC-Q100-012
Reverse Polarity Voltage Veat(rew) - - 16 % t<2min P_4.1.0.5
TA: +25°C
Setup as
described in
Chapter 11
Current through GND Pin leno -50 - 50 mA  |Renpaccording to|P_4.1.0.9
Chapter 11
Current through VDD Pin Npp(rev) -10 - 30 mA t<2 min 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 Iy -1 - 2 mA |2 P_4.1.0.14
Current through DI Pin IoiRev) -1 - 10 mA |2 P_4.1.0.36
Reverse Battery Condition t<2min
Logic & control pins (Digital Output = DO)
DO =SO
Current through DO Pin Ino 2 - 1 mA |2 P_4.1.0.33
Current through DO Pin Ibo(rev) -10 - 1 mA |2 P_4.1.0.37
Reverse Battery Condition t<2min
R 8 Rev. 1.10
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Table3  Absolute Maximum Ratings! (continued)

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

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 | Vesppgm_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) TFlis - RIE= T,

2) ARSI Vy AT Latch-Upilllid: 5.5V,

3) BREEINERESD, AKIEEI“HBM”, FREBAEC Q100-0021F
4) EREBRNEBESD, FEEEIREL“CDM”, FRERAEC Q100-0114R/E,

*

1. UL FTFYRII 7T A FE R XI5 FE AR L HT e AT IEITEEXTRABE (EZ 1 T LIFATFE
=y g T 2

2. BERHIRFTIEE S TERLLIC TEHE F RIS TR ZH o BB IE UL TIEETIEE
B> RIFTIEETES T IELEE B HTIRIEMTIR 1T H

R 9 Rev. 1.10
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Table 4

IhEL - 5.5 mQ BEE

B MATEE - ThER

Absolute Maximum Ratings - 5.5 mQ channels?

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

Parameter Symbol Values Unit |Noteor Number
Maximum Energy Dissipation |E,g - - 100 mJ |/ = 2% vowm) P_4.2.13.1
Single Pulse Ty =150 °C

Vs=28V
Maximum Energy Dissipation |Epg - - 51 mJ 1= now P_4.2.13.2
Repetitive Pulse Ty0=85°C

V/s=13.5V

1M cycles
Load Current II] - - I ovuymax | A - P_4.2.133
1) TF&lis - \RIEIR It
4.22  IHFELLK-13.5mQBE
Table5  Absolute Maximum Ratings - 13.5 mQ channels?
T,=-40°C £ +150°C; FAEBEHUMANSE, EBRANSIH FRIESEME)
Parameter Symbol Values Unit |Noteor Number

Min. Typ. Max. Test Condition

Maximum Energy Dissipation |E,g - - 35 mJ |/ = 2% yom) P_4.2.14.1
Single Pulse Tyo= 150 °C

Vs=28V
Maximum Energy Dissipation |Eys - - 15.5 mJ |1 =1 now) P_4.2.14.2
Repetitive Pulse Ty0=85°C

Vs=13.5V

1M cycles
Load Current I - - I oviy max |A - P_4.2.14.3
1) TF&lis - \RIEIR I

10 Rev.1.10
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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(ext.Low) 31 |- 6 Vv 23 P_4.3.0.2

Supply Voltage Range for (parameter

Operation deviations possible)

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

Supply Voltage Range for (parameter

Operation deviations possible)

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

Range

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

1) TrEgis - BiEgit.
2) WIREBE Vs D Vsexrrowmin=3-1 Vo NREBE Vs ¥ Vs(ext,cowymin = 4.1 Vo
3) fRIPTHEED IR

b ELIEBER, IC 1208 BRI a1, BSIF B S IF R 2RI F15
EHTs

4.4 FAPFH

b M AZ L HEERIE JEDEC JESD51 1/ LAY, #f THEEZ15E, 151518
www.jedec.org.

Table 7 Thermal Resistance?

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

Thermal Characterization Y irop - 0.6 11 Kw |2 P_4.4.0.4
Parameter Junction-Top
Thermal Resistance Ric - 0.2 0.4 Kw |2 P_4.4.0.5
Junction-to-Case simulated at

exposed pad
Thermal Resistance R - 26 - Kw |2 P_4.4.0.6
Junction to Ambient

1) Trlis - RIEgit.

2) 1R#E Jedec JESD51-2,-5,-7, TEEAXMAYIFRA2s2p iR E; P @ (S + %) FEAB21HWHEE (2x70
um Cus 2x35umCu) BY76.2x114.3x 1.5 mm iR E# TR, EEANBERT, BENERERTHNS
PEFLIESTI S E— P NEEEE. EIARTET, = 105°C. Pyissipation= 1 W 54 Fi#1THY,

R 11 Rev. 1.10
2021-03-23
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4.4.1 PCBIZE

70 um modeled (traces, cooling area)

1,5mm

70 um, 5% metalization™®

*: means percentual Cu metalization on each layer

PCB_Zth_1s0p.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_2s2p.emf

Figure6 2s2p PCB Cross Section

=

JEDEC 150p / footprint

JEDEC 1s0p / 600mm? JEDEC 252p

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

PCB sim setup TSDS0O24.emf

Figure7 PCB setup for thermal simulations

Solder Pads and Vias

PCB_2s2p_vias_TSDS024.emf

Figure8 Thermalvias on PCB for 2s2p PCB setup

R 12 Rev. 1.10
2021-03-23
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Figure9 Typical Thermal Impedance. PCB setup according Chapter 4.4.1

BTS72220-4ESx

90

e 150p - Ta = 105 °C
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30 +
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Cooling area [mm?]
Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
HIRFRR 13 Rev. 1.10
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Figure 12 Input Threshold voltages and hysteresis

BRMAET UGG IS S 1728 ouT &4,
1Bid Z7F 28HWCRAIHWCR . COLFK R E (B3R 35),
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Figure 13 Input Switch Matrix

5.2 S4RINEES | B

5.2.1 SPI5 |

BITIMEIEO (SPI) B— 1MW T RIFHEITMVIEO, FEHAMEERL: SO SI. SCLKFICSN, &R
FLETHRESZER,

5.2.2 BATIEIUHAN (LHI) 5|8

AT BEfail-safelA7, SFHRME T ERITEIVEBASIM. H5IMEM NS I EEE Wi, 1T
BT, EEBET6.1.7HET6.1.8 THRESZER,

R 16 Rev. 1.10
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5.3 ESKMHZES| M

Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
HAYE: Vpp=5.0V, Vs=13.5V, T,=25°C
#F5 (D) 5IH) = 1IN

Table 8 Electrical Characteristics: Logic Pins - General

Parameter Symbol Values Unit | Note or Number
- Test Condition
Min. Typ. |Max.
Digital Input Voierh) 0.8 13 2 v See Figure 11and |P_5.4.0.1
Voltage Threshold Figure 12
Digital Input Vocampy |- 7 - Vv Y P_5.4.0.2
Clamping Voltage Ioi=1mA
See Figure 11 and
Figure 12
Digital Input Clamping VoicLampz) | 6-5 7.5 8.5 v Io=2 mA P_5.4.0.3
Voltage See Figure 11 and
Figure 12
Digital Input Hysteresis Voimvs) - 025 |- Vv Y P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Ipim) 2 10 25 HA V=2V P_5.4.0.5
(“high”) See Figure 11 and
Figure 12
Digital Input Current (“low”) | I, 2 10 25 HA Voi=0.8V P_5.4.0.6
See Figure 11 and
Figure 12

1) TPl - RIERIT.

5.4 BSFIEZES | - BRINEE

Table 9 Electrical Characteristics: Logic Pins - Advanced

Parameter Symbol Values Unit |Noteor Number
Min.  |[Typ. |Max. Zﬁ;tdition

SPI pins

Digital Input Voltage Vesnih) 0.8 13 2 \% - P_5.5.0.1

Threshold of Pin CSN

Digital Input Voltage Vscikerny |08 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 VesnicLampy]| 7 - v |2 P_5.5.0.4

Voltage of Pin CSN lesn=1mA

Digital Input Clamping VesnicLampy) | 6-5 7.5 8.5 Y lesn=2 mA P_5.5.0.5

Voltage of Pin CSN

R 17 Rev. 1.10
2021-03-23
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Table 9 Electrical Characteristics: Logic Pins - Advanced (continued)
Parameter Symbol Values Unit |Note or Number
Min. Typ. Max. Test Condition

Digital Input Clamping Vsewxicamey | - 7 - v 2 P_5.5.0.6
Voltage of Pin SCLK Isck =1 mA
Digital Input Clamping VscikicLampz) | 6-5 7.5 8.5 \Y Isclk =2 mA P_5.5.0.7
Voltage of Pin SCLK
Digital Input Clamping Vocamry |- 7 - v 2 P_5.5.0.8
Voltage of Pin SI Isi=1mA
Digital Input Clamping VsicLampz)  |6-5 7.5 8.5 \% Isi=2 mA P_5.5.0.9
Voltage of Pin SI
Digital Input Hysteresis of | Vesyuys) |- 0.25 - v 2 P_5.5.0.11
Pin CSN See Figure 12
Digital InputHysteresisof Ve wpys) |- 0.25 - v o2 P_5.5.0.13
Pin SCLK See Figure 12
Digital Input Hysteresis of | Vg, ys) - 0.25 - \Y 2 P_5.5.0.15
Pin SI See Figure 12
Digital Input Current “lesn) 2 10 25 MA  [Vesn=0.5V P_5.5.0.10
(“low”) of Pin CSN
Digital Input Current s 2 10 25 LA | Vesn=2.6V P_5.5.0.12
(“high”) of Pin CSN
Digital Input Current Iscik) 2 10 25 MA | Vsak=0.5V P_5.5.0.14
(“low”) of Pin SCLK
Digital Input Current IscLkm 2 10 25 VA |[Vsak=2.6V P_5.5.0.16
(“high”) of Pin SCLK
Digital Input Current lsi 2 10 25 MA | Vs=0.5V P_5.5.0.18
(“low”) of Pin SI
Digital Input Current Isih) 2 10 25 MA  [V5=2.6V P_5.5.0.20
(“high”) of Pin SI
Digital Output Voltage Vsow 0 - 0.5 \% Iso=-0.5mA P_5.5.0.22
(“low”) of Pin SO
Digital Output Voltage Vsom) Voo - - Voo v Iso=0.5mA P_5.5.0.23
(“high”) of Pin SO 0.5V
Output Tristate Leakage Iso(oFF) -1 - 1 HA | Vesn=Vpp P_5.5.0.24
Current of Pin SO Vso=0Vor

Vesn= Voo

Vso=Vp
LHI pin
Digital Input Voltage Viih) 14 1.9 2.6 v - P_5.5.0.25
Threshold of Pin LHI
Digital Input Clamping Vimeamey |- 7 - Vv 2 P_5.5.0.27
Voltage of Pin LHI ltm=1mA
Digital Input Clamping VinicLampy | 6.5 7.5 8.5 v lw=2mA P_5.5.0.28
Voltage of Pin LHI

18 Rev. 1.10
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Table 9 Electrical Characteristics: Logic Pins - Advanced (continued)

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

Digital Input Hysteresis of |V 4ys) - 0.25 - \Y 2 P_5.5.0.29

Pin LHI

Digital Input Current L win 10 32 65 MA  [Vm=5V P_5.5.0.30

(“high”) of Pin LHI Vop=0V

Digital Input Current Iy 10 24 45 LA [Viw=0.8V P_5.5.0.32

(“low”) of Pin LHI Vop=0V

1) XZhREM.
2) TN - RIS,

R 19 Rev. 1.10
2021-03-23
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o DhERMEBEBE (V)
o HRFHEBEBE (Vo)

Vs BBIRLRIEIZ Tt H A T INRRHIIRTHERES, M Voo AT SPI BIEBMIRGNSOF M. Vs F Voo BBIRER
ERBRBECNEBE, AIFLEENSBERTRERENSERXIIEE, FHARH:

v REVoFEBIFERELESPIEN. SPIEFSERIME RAIAE
v EBRENXESXFAMMEEE, AEERTRATHEEN. —B VszVser) , BERKBR

T

SR vs BBIEHBRE

o MIRAERERIENT, Vo EHMBESAE , BB Vs < Vsar, NWZBEAIERIE

A SPI&p< (BEHET 6.2 F1ET 10.5 THREZEE) . ;| 10 ERTIRIEARRBE/ Vs F Voo FBIRE
[EMZLAEETT IR,

Table 10 Device capability as function of Vsand Vpp ¥

Voo = Vboipo) Voo™ Voopo)
(Voopoysee P_6.4.1.1)
Vo= Vgrp) Channels are OFF Channels are OFF

(Vsrr See 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)
(Vv 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> VS(UV)3)

Channels cannot be controlled by SPI

Channels can be controlled by SPI

SPIregisters reset

SPI registers available

SPI communication not
available (fsc.k = 0 MHz)

SPI communication
available (fsc.k =5 MHz)

Limp Home mode available

Limp Home mode available

1) ERIINBELEAEER.
2) AR, A R ML STDDIAG,

3) VSR LR ELXHEREE, BE ET 6.2

IR
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6.1 BEER
BTS72220-4ESA BB LU T2EER :

BEERIRTU
TEEIIRT
FHFIIRTC
HEERT
BATIRT
BATRUERT

BRI Z BRARIRIE A TR EHE |

#F IR (Voo)

INn5 |12 %8

LHI5 | B2 %8

& R%2} SR E AR (DCR. MUX)
i FFE3R7S (ouT . oUTn)
REHFFHRRE

14 B 7 EEEBIRIIRESE o BTS72220-4ESATT AR —LESHSIRIBESRHIIZEER AT, It
46, AFRERMBIREN v HBBEE, FitrUBEIHEEREER TH—LET L,

B RN SEIRIABTS72220-4ESARY SR EIRR

T B E RS

SPI HFERE

SPIETURES

Vs 5| EREFERR (EEREX TEIANE, HMAE TERL TR 0ollE) -
VDD 5 |BEFERTR (oo )

K11 BT T7TEMREER, Vs Voo (HEEBE, MR TREZENIIE (BERES, sSPIBEMSPIFE
2] o
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>
B
LHI = "high"
. Power-up
Unsupplied
Y
DCR.MUX = 111, or SPI_Reset o w LHI ="low"
> <
Stand-by |, Sleep
h DCR.MUX # 111 LHI ="high"
A . # ‘f T 1T A = "higl
| |
OUT.OUTn = 1 | I l I
or INn="high" | | I |
I l Y Y
INn = "low" & o — _ INn="low"oriNn="low"&sPi Reset_ _ ; | | | ovr.outn = o,0r
OUT.OUTn = 0 | | | SPILReset .
‘ : o nsthg P Limp Home
v | * our.outn = 1,1 | * L A
Yy |
DCR.MUX_# 111 or INn="high" |
¢ —===—== —=—=-- Read LHI="high" ]
. DCR.MUX = 111, &INn="low" | REadly r—=—==—=— ===
Active F——===—= =0 y INn = "low"
LHI ="high" & INn = "low"
INn = "high"
A | Y
LHI = "high" & INn = "high" » Li
» Limp Home
LHI ="low" & INn = "high" A .
ctive
Note: SPIbits 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) Of BWCR.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, Vypand Vsvoltages
Operative Mode | Function | Vg= Vg Vsrp) < Vs = Vuy) Vs> Vyy)
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
Limp Home SPI registers | protected” reset reset
Active (Diagnosis available)? | (Diagnosis available)
SPIcomm. |all read-only? read-only?
commands
rejected??

1) yu% VDD> VDD(po)Iz:l:r”JZ:EJﬁ EZ%E11‘Z0
2) MRFAIBRWAGIENRENE", SPRBENRIRIE.

IR
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ERXMRET, BHEARLER (vs 5IRIF vDD SIHIEREMEE) , BAMBBESDRTERZIR
E=E,

6.1.2 il

UEP—PEFREBEE (Ve 3R Voo ) HEIMEBIZRME LR, HALEBEEH, MIERSEHA, BEFIElS
FREBE Vsor) F Voopo) » EUMELAREB LBIESE L. MEERYIE] twuro) &, PILAIAIR SPI#E,

6.1.3 EEERIZZU

WA I FHNSIBI(INN, LHI) IRBAREBEFT”, FHADCR.MUXIZEN111s, GHA B TFERER, Y
BTS72220-4ESATEREIRIZ T, PR B ML E B XA RS. WR Vo

> Vob(ro), SPIETF2RAI4RiZ, HEBRRm/) (BUSH IVS(SLEEP)) o HE3HFFRERRIEZINRY, RHE T RIT
RPN BEIRVS Vs AR Vs5 Vsre) FUBBBEH R, BIME Vs < Vsr), XA T EFEH1THIZ.

6.1.4 FNAEZ

% DCR. MUX # 111, HBRINENFTHEEMNSGS (GBI sPiZi@:dmNs i) , SEAFEFEVER. Fr
aEEYk, BERNIERBFEEBRMELE, FIsSSFEREEREN. BFITH— 1 HZ M MaHNGs SR
BSHAIT, FESEHENEER. AT LUHITSPIET,

6.1.5 HEER

EAEERT, M2 M REARSSEUAREE (BIESPig@E: SN, WRHWCR.COL = 1: )o
REYILL, AFDCR.MUX=111,, FTERHEXF, BHVEEMOXEAREUESIGHENENRFHT
FiEiE,

P BIF DCR.MUX=111;, OUT /748 ATH, 0/ AT FAIE AN FMER .
HWCR. COL =13,

6.1.6 JETNIRI

UERTRARABAE— NS NBHITIFN, BTST22204ESMEEN LIFT, DHBHARBES
B loorcmed&Es Voo HEBBELHRERHERIGENBREBARS, FEHASBHRES
R,

6.1.7 BT

L LHI SIIBEMIASHIFE t> tiung B, SHFNBITIER, SPIFEFESSEMNRINME, TEZ
¥ (STDDIAG. LHI)FHEIMEN AR EN 1. HBIFEEIT— sTDDIAG B, &0 B 15 LI T ##
BEZE8, SPI H1F85A AT i%£EY/ihi8l, ERRDIAG. STDDIAG. WRNDIAG 1 ICS Rl HFEITHEM
ZH#,

LB TSR (Vs < Vsar ) B LHI SIIE(I AH“ES70Y, STDDIAG.LHI {I#HE(L, ERHFAXE
HERESEXHNEITER,. LIPSTDDIAG. VSMON FISTDDIAG. TER LG & (I LURE BB AS1R P,

R 23 Rev. 1.10
2021-03-23



o _.
BTS72220-4ESA Infineon
SPOC™ +2

IR
Vs A
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>
t
LHI 4 £ <t
pin
t
STDDIAG 4
.LHT
-
»
Read STDDIAG # Read STDDIAG Read STDDIAG t
SPI A tLHI(AL! | tLHHPK;) | tLHI[AL)E
comm. I available read-only available all command rejected |
1
registers I available reset available protected |
1 L.
T 2
Note: Device out o fSleep mode whenSPIcomm. ,availab le“ ) . t
Power Supply_LimpHomeActive.emf

Figure 15 Limp Home Activation as function of Vs

6.1.8  IRITHUEIRI
HEMHATHRITRINBE IN SIHEUNEN, EARTEDRN. IR, TRNIEFRFBZ2EHN
aml. BT SPIFFHRLTEATAN, EILERENAR A,
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6.1.9  EXIEILBKEEEYE]
2 BTS72220-4ESARL FETHRTUEIRITIRIUEY, B8 @B RS HtonE Xo BTS72220-4ESAHEIE R
TN E#EN ERRIHIRIEER 2 —PRERRT BB (SNE 16PA7T) o
tLHI(AC)
. twuwm
Unsupplied
tTRANSZSLP N Y P tLH\EAC)+ tTRAstsLP
Stand-by |, Sleep
A tTRANSZSTBV ] A | A tLH\(AC) + tTRANSZSTBV
to [ Y !
e _ vt 11 B E .
tore [ S I Limp Home
| loetltmesse [ N y - X
v ¥ | = |
Lon+ brransastay ¥ .
D nnitaat oo === Ready |- — weotfmesm
ACt|Ve ________________ ™ tOFF + tLHI(AC) .,_,5 _‘_:g
A v
?”“"" Limp Home
e »  Active
Note: Dashed lines indicate transition timings between modes which sho uld not be used for normal operation.
PowerSupply_OpModes_Timings.emf

Figure 16 Transition Time diagram

6.2 VsRIE

TE Vsior) M Vev) Z18] , RIENGIHR AL, NRBOTIE (OEMRENHBATENET) HEHEBER
FRIERE Vs > MASZESXARLBE, HRHAFHVNER. SR RITEH,
STDDIAG.VSMON BUHBIFEE ., SKEMNERRA T HERMEMIRSE, BAEE t =
trranszsteyBVZEIR, EE STDDIAG.VSMON 28 &M HY,

—BHBBE Vs ST IERE Vsor » BNEASIBEM NS HEES ouT FFasPIMIENA 1s ,
BHEBFRFAB. ERLERETE t ey, URIPEGREREGFSBRERY (IRIBAEC -Q100-012) ,

W B 17 Firo
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A

Vsior) yy
VS[HVS) L

Vsiuv)

VS[TF]

A J

EoeLav(u)

N /-

Vour 4

STODIAG.
VSMON

Read STDDIAG 4 Read STODIAG 4+

TER

STDDIAG. ‘]‘

Read STDDIAG < Read STDDIAG 4

Operation
Mode || Standby Active Sleep Ready Actve |
1 1 L »
T T T l

Power Supply_UVRVS.emf

Figure 17 Vsundervoltage behavior

6.3 SMEHF
UT &Gz RSP EREMNERIAE:
v Voo R EEFR T RIEBEVooeo
- SPIFFSRRBHEMNEHRINME (EEMENE—@ITA,
STDDIAG.TER HEE 1),
- MR Vs RS LH AE, WERITHHSEEFRRE L
o LHIZIBITE t > tiwne B Vs> Vs BRIBI B LR R
- BETEFREMENIIAE. ERRDIAG HIWRNDIAG BREE,
- BRIHEHESERENL
+ EIf< (HWCR.RST =15 ) #WHITEV: > V)
- MREFESREWEENERINME, ERRDIAG. WRNDIAGAH] STDDIAG FARE{,
- BERITHSBAREL
MREEAEMFGERERANS I HEEC N REBFE, NG BEEHREXH.,
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6.4 R SIS

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

HAYE: Vpp=5.0V, Vs=13.5V,

TJ: 25°C

M2 HE R A HER R Ed. (FRIEZIMREA):

5.5mQ:Ri=24Q
13.5mQ:Ri=3.4Q

Table 12 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 % Vs decreasing P_6.4.0.1
Shutdown IN = “high” or

OUT.OUTn=1g

From /ps<0.5Vto

Vbs=Vs

See Figure 17
Power Supply Minimum Vsiom) 2.0 3.0 41 \Y Vsincreasing P_6.4.0.3
Operating Voltage IN =“high”or

OUT.OUTn =1;

From Vps=Vsto

Vps<0.5V

See Figure 17
Power Supply Voltage Vsirp) 0.6 1.0 1.8 \ Vs decreasing P_6.4.0.5
Threshold for Battery STDDIAG.VSMON=1;
Transients Protection STDDIAG.TER = 1z

DCR.MUX #111;

See Figure 17
Power Supply Undervoltage |Vgyys |- 0.7 |- v b P_6.4.0.6
Shutdown Hysteresis Vsiop) = Vsuy)

See Figure 17
Power Supply Undervoltage |tpeavuy |25 |4 55 |ms | P_6.4.0.10
Recovery Time dVs/dt<0.5V/us

Vs=0V

See Figure 17
Breakdown Voltage between |-Vsge, |16 - 30 v b P_6.4.0.9
GND and VS Pins in Reverse lonp(rev) = 14 MA
Battery T,=150°C
1) TFlhis - \RIE1g It

27 Rev. 1.10
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Table 13 Electrical Characteristics: Power Supply - SPOC™
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
VDD pin
Digital Supply Operating Vooior) 245 |43 5.5 Vv b P_6.4.1.1
Voltage fsck=5 MHz
Digital Supply Power-On Vooepo) 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 = 1g
From Vps= 0.5V to
Vos= Vs
Digital Supply Undervoltage |Vpppys) - 0.1 - v b P_6.4.1.3
Shutdown Hysteresis
Digital Supply Clamping Voocampy |- 6.5 - Vv b P_6.4.1.11
Voltage Ioo=1 mA
Digital Supply Clamping VobicLamp) |6 7 8 \% Iop=20 MmA P_6.4.1.12
Voltage
Power-On Wake Up Time twuipo) - 10 30 us |V P_6.4.1.13
Transition Time to Stand-by | trransastey |5 10 30 us |V P_6.4.1.4
Mode
Transition Time to Sleep trransasie |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) T - iRIER T
2) YOSREHEEH N ML, HABTEIRZEMN.
28 Rev.1.10
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6.5

BRI - T RSE

Voo=3.0VES55V,Vs=6V ZE 18V, T)=-40 °C & +150 °C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C

M S 2 AR A BERE . (FRIFFIMIEA):

55mQ:R=24Q
13.5mQ:Ri=3.4Q

6.5.1 BTS72220-4ESA
Table 14 Electrical Characteristics: Power Supply BTS72220-4ESA
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Digital Supply Current Iop - 80 200 WA fscik=0 MHz P_6.5.30.1
Consumption in Normal Vs> Vsuy
Operation Vesn=Vop=5V

DCR.MUX #111p
Digital Supply Current Iopctve) | - 2.5 - mA |1 P_6.5.30.2
Consumption in Normal fsck =5 MHz
Operation during SPI Traffic Vs> Vo) Voo
(Average) =5V V=0

V Cis0) =50

pF

DCR.MUX # 111
Digital Supply Current Ioo(sieer) |~ 17 50 MA | fsck=0MHz P_6.5.30.3
Consumption in Sleep Mode Vs> Vsuy

Vesn=Vop=5V

DCR.MUX =111
Digital Supply Current Ioo(sieer) |~ 17 35 MA | fsck=0MHz P_6.5.30.12
Consumption in Sleep Mode Vs> Vsuy

Vesn=Vop =5V

DCR.MUX=111;

T,=85°C
Power Supply Current lys(sLeep) 85| - 0.05 |13 uA | P_6.5.30.4
Consumption in Sleep Mode Vs=18V
with Loads at T, <85 °C Vour=0V

INX = “low”

T,=85°C
Power Supply Current Iys(sLeep) 15|~ 2 100 pA Vs=18V P_6.5.30.5
Consumption in Sleep Mode |© Vour=0V
with Loads at T, =150 °C INXx = “low”

T,=150°C
Operating Currentin Active | lgnpacTive) |~ 5 7 mA  [Vs=18V P_6.5.30.6
Mode (all Channels ON) Vop=5V

INx =“high” or

OUT.OUTn =1;

29 Rev. 1.10
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Table 14 Electrical Characteristics: Power Supply BTS72220-4ESA (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Operating Currentin Ready |/g\prenpy) |- 80 200 MA Vs=18V P_6.5.30.8
Mode Vesn=Vop =5V
fSCLK =0MHz

DCR.MUX=111;
OUT.OUTn =1s
Operating Currentin Stand- | Igyp(stay) - 1.25 2 mA |Vs=18V P_6.5.30.9

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

~—

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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ST RKAFHEBERERAN B EEINZE MOSFET 19,

7.1 tH SEEBME

SIBEEPE Roson) FEBURTLERT, o 18 BREAN T, SEERN Roson FIZ K. y I ERVE2"XNF
1£ 7,=150 °C B NS R K Rbs(on) o

Rps(o) variation over T,
2.20 .

| | | Reference value: i
200 | "2" = Ros(on,uax @ 150 °C NO

Rpsion) variation factor

0.60
0.40

0.20 | esmmmTypical |

0.00 -+ } } } } } } } }

40 30 20 -0 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Junction Temperature (°C)

Figure 18 Rps(on) Variation factor
R AR EITAERIEL 8 8.41 5,

7.2 IXEhth #

7.2.1 IX =h PR £ 2

IXmhRE 14 2 FBY, 19 FRRBYFT AR X FIBY BIAI AR IR ER, FFXEEE(E Eov « Eorr STAFEBPE. BYE]
ton~ torr BRIELEES
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Eon Eore

v

Figure 19 Switching a Resistive Load

7.2.2 IRoh R

LHASBOAXKARMEREL, BE Vor SREMBAIUT, RABRRSUSIRNER. N 7T HLE2EHE
R Emmnis, KRBT BEHUNG. HAULHRGIAmEEE, 6 Vos = Vosciaw) o 20 BT §H1I
RSB, SHAEWEET 6.15|HAIFE1R(ERR T RIPEHE,

Vs —_—
High-side
Channel

m
L
'S Vos
7N | Vssicaw) _| } Vos(came)
T Is H

]_ ¥y Iy

[ —d
Vs(cLawe) ouUTn T
VouTn
L J

GND i L,
I RL

t Roo |

PowerStage_Clamp_INTDIO.emf

Figure 20 Output Clamp concept
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ERM AR EROIIEP, BEETEBTST2220-4ESA #8, BEEITEARWT (7.1):
R

-1
L L ]+IL} L (7.1)

Vs = VpscLamp) n L
DS(CLAMP) Ry

E = Vpscrame) - [ R, (l - Vv

RAREE, BIMBATERRIRAER, REFTHMILITIRE.

7.2.3 %A HH BB IR PR %l

NTIRSEREXERE, FTEWIT Vs BE, HEER LB, TEEWHIZEER (8 DCR.MUX &
FBiE - 21E 21) f§ Vos FF AR T VossofT, it DMOS #EF DB, X8 Nt FI@BMHE,
BN EBRIEE /N, Vos=Vossio o Vos IENNMEEERMACNIEBEREERS BRI T E, MmERERE
TSEEIRNRIEETE ks FBE,

IN/
OUT.OUTn |

i 4

CS
DCR.MUX 110 I 000 110
>
LA
Vi \. >
t
VDS A ts\S(DNJ ts\S(DFFJ
Vs _\
Vos(sie)
\ TN j R

t

PowerStage_GBR_diag.emf

Figure 21 Output Voltage Limitation activation during diagnosis
7.24  ERHBEMRE

HITABREREN, BESFESRBER. BABRTEAE. ESR. RAEENMRENR[AIFIE,
ATIRENHIRTNEES], BTS72220-4ESARMH T FIRIZHITNEE, HFIZR{ISRC. srRen NEUAY, 16

RoEEmRERY (MET7.4.1),

R 33 Rev. 1.10
2021-03-23



BTS -4ESA i
BTS72220-4 (Infineon

hERLE

7.3 SRR
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Figure 22 Inverse Current Circuitry
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PowerStage_InvCurr_INVON.emf

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

SHEZMERIRBENAE, KEWEN, RN EErGRUEIMAERRL XHFH, XPMRIEMKGEKA]
RIBEAZEARNGEE, N T7TEEXMWER, NREANEEES, FTERFBEERD, 7ESPIFH
BRI (Pcs. pcCn), AIHEHIEIE0&3HEE 182FH BX. & PCS. PCCn KB, BEHNXFANERHS
E125 H B3RP BERER A oz MR—MBERTRRIFEEIRENEER (OCR.0CTn=1z), N
R MBEE R R RIPEESIEIRA Lo FHEOBEMNERITHBLERALH, REF 188
nrestarrcr )& 2, R MBEHRSXH. BETFIb, BiNiE Lﬁ#ﬁ*@ﬁﬁﬁ/ﬁﬁ%l’f%&%ﬁo WMR—MEEE
FARY R =R EE, (SRC.SRCn=1p), MAHBKIRA TN EEHEERXARINGE, SBEHBKBE
(PCS PCCn=1y), /NEERIER THIH BERKEINGER . FELE/NER FTRARLLAISHETN. &F

T 9.7 THRBEZ¥IE, AT OUHHBKEN TRBEMERE, BRAHBKIRN (Pcs. pccn=05), FHEXIBEE
ETJ%MWR*?FT Hﬁ NREETESBEBRASTERESMEERRLEIRMNMNITE., HEOBERE, gl
EBHEKEE, BLESHERE,
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Figure 24 High-Side switch used in Bridge configuration
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Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
HAYE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 HE R A HER R Ed. (FRIEZIMREA):

5.5mQ:Ri=24Q
13.5mQ:Ri=3.4Q

Table 15 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Noteor Number
Voltages
Drain to Source Clamping | Vpsciamp)_40 |33 36.5 42 v 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)t 7,=150°Co
7.41  INEFZBIKHE - spoc™
Table 16 Electrical Characteristics: Power Stages - SPOC™
Parameter Symbol Values Unit | Note or Number
Timings
VOUT =10% Vs
PCS.PCCn=0s
Switch-ON Delay tonpeay | 10 40 80 us |2 P_7.4.2.16
(parallel mode) Vs=13.5V
Vou'r =10% Vs
PCS.PCCn=1;
SW'tCh'OFF Delay tOFF(DELAY) ].0 30 60 U.S VS: 13.5 V P_7422
Vour =90% Vs
Switch-ON Time ton 20 55 100 ps Vs=13.5V P_7.4.2.3
VOUT =90% Vs
SRC.SRCn =03
PCS.PCCn=0s
Switch-ON ton 20 70 125 us |2 P_7.4.2.20
Time (parallel Vs=13.5V
mOde) Vour =90% Vs
SRC.SRCn=0g
PCS.PCCn=1;
R 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 =13
Switch-OFF Time torr 20 55 100 |ps  |Vs=13.5V P_7.4.26
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=1s
Switch-ON/OFF Matching Atsw -50 0 50 us Vs=13.5V P 7.4.2.9
ton - torr PCS.PCCn=0s
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=0s
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 =13
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 =13
Slew Rate Matching A(dV/dt)sw |-30 0 30 % Y P 7.42.17
Vs=13.5V
Voltages
Output Voltage Drop Vos(sio) 2 10 18 mv |2 P_7.4.2.18
Limitation at Small Load IL=Ioy=20mA
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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Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
BAYE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt R A2 AR M A EEEE A, BRIESIMRER):

55mQ:R=24Q
13.5mQ:Ri=3.4Q

7.5.1 IhEMB L - 5.5 mQ

Table 17 Electrical Characteristics: Power Stages - 5.5 mQ

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

Output characteristics
ON-State Resistance at Rosony25 |- 5.5 - mQ | P_7.5.13.1
T,=25°C T,=25°C
ON-State Resistance at Rosion) 150 |~ - 9 mQ | T7,=150°C P_7.5.13.2
T,=150°C
ON-State Resistance in Rbs(oN)_craNK ~ - 115 mQ |T,=150°C P_7.5.13.3
Cranking Vs=3.1V
ON-State Resistance in Rosiw.2s |- 5.5 - mQ | P_7.5.13.4
Inverse Current at T,=25°C T,=25°C

I.=-1 vomy
ON-State Resistance in Rosanv 150 |~ - 115 |[mQ |V P_7.5.13.5
Inverse Current at T,= 150 °C T,=150°C

1=l (now)
ON-State Resistance in Rosen.25 |- 11 - mQ |V P_7.5.13.6
Reverse Polarity at 7,=25°C T,=25°C

Vs=-13.5V

I=-1 womy

Rsense= 1.2 kQ
ON-State Resistance in Rosrev) 150 |~ - 18 mQ |V P_7.5.13.7
Reverse Polarity at T,=150°C
T,=150°C Vs=-13.5V

1=l nom)

RSENSE: 1.2 kQ
Nominal Load Current per |/ om) - 7 - A b P_7.5.13.8
Channel (all Channels Ta=85°C
Active) T,<150°C
Output Leakage Currentat |l o e5 |- 0.08 |05 pA (Y P_7.5.13.9
T,=85°C Vour=0V

Vin=“low” and

OUT.OUTn =0g

Ta<85°C
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Table 17 Electrical Characteristics: Power Stages - 5.5 mQ
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Output Leakage Currentat |/ o 150 |- - 24 HA Vour=0V P_7.5.13.10
T,=150°C IN =“low” and
OUT.OUTn =0s
Ta=150°C
Inverse Current Capability I an - 7 - A b P_7.5.13.11
Vs<Vour
IN =“high” or
OUT.OUTn =1;
Voltage Slope
Passive Slew Rate (e.g. for  ||dVour/dt]| |- - 10 Vius | Y P_7.5.13.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage | |Vpspiope) 500 |600 |[mv |Y P_7.5.13.13
[.=-190 mA
T,=150 °C
Switching Energy
Switch-ON Energy Eon - 057 |- mJ |V P_7.5.13.14
Vs =18V
SRC.SRCn =0;s
PCS.PCCn=0s
Switch-OFF Energy Eore - 077 |- mJ | P_7.5.13.15
Vs=18V
SRC.SRCn=0g
PCS.PCCn=0g
1) Tr=lhid-Rigigit,
7.5.2  IDHEHHE -13.5mQ
Table 18 Electrical Characteristics: Power Stages - 13.5 mQ
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Output characteristics
ON-State Resistance at Roson 2s |- 135 |- mQ | P_7.5.14.1
T,=25°C T,=25°C
ON-State Resistance at Rosiony 150 |~ - 22 mQ | T,=150°C P_7.5.14.2
T,=150 °C
ON-State Resistance in Roson) crank - 27 mQ | T,=150°C P_7.5.14.3
Cranking Vs=3.1V
ON-State Resistance in Rosin 2s |- 135 |- mQ | P_7.5.14.4
Inverse Current at T,=25°C T,=25°C
1= -l (now)
40 Rev. 1.10
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Table 18 Electrical Characteristics: Power Stages - 13.5 mQ (continued)

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

ON-State Resistance in Rosiw. 150 |~ - 27 mQ |V P_7.5.14.5
Inverse Currentat 7,=150 °C T,=150°C

I =1 (now)
ON-State Resistance in Rosmev) 25 |- 27 - mQ | P_7.5.14.6
Reverse Polarityat T,=25°C T,=25°C

Vs=-13.5V

I == (now)

Rsense = 1.2 kQ
ON-State Resistance Rosev. 150 |~ - 43 mQ |V P_7.5.14.7
in Reverse Polarity at T,=150°C
T,=150°C Vs=-135V

I ==l (now)

RSENSE =1.2kQ
Nominal Load Current I ovom) - 4 - A b P_7.5.14.8
per Channel (all TA=85°C
Channels Active) T,<150°C
Output Leakage Current at |/ orp) gs - 004 |02 pA Y P_7.5.14.9
T,=85°C Vour=0V

Vin = “low” and
OUT.OUTn =0s

Ta<85°C
Output Leakage Current at |/ o) 150 - - 16 HA Vour=0V P_7.5.14.10
T,=150°C Vin="“low” and
OUT.OUTn =0g
Ta=150°C
Inverse Current Capability |/ ) - 4 - A b P_7.5.14.11
Vs<Vour
IN = “high” or
OUT.OUTn=1s
Voltage Slope
Passive Slew Rate (e.g. |dVour/ dt| |- - 10 Vius | P_7.5.14.12
for Half Bridge Vs=13.5V
Configuration)
Voltages
Drain Source Diode Voltage ||Vpspiopg) - 500 600 mv | P_7.5.14.13
[.=-190 mA
T,=150°C
R 41 Rev. 1.10
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Table 18 Electrical Characteristics: Power Stages - 13.5 mQ (continued)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Switching Energy
Switch-ON Energy Eon - 043 |- mJ |V P_7.5.14.14
Vs=18V

SRC.SRCn =0
PCS.PCCn=0;s
Switch-OFF Energy Eore - 052 |- mJ |V P_7.5.14.15
Vs=18V

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

1) TF=&iR-RIER T,
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= B BRI ER,

8.1
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Figure 25 Overtemperature Protection (Absolute)
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Figure 26 Overtemperature Protection (Dynamic)
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BTS72220-4ESA TEi MBS EIBT R RIRIP, EX TH-MREE (B 27) , HIREIHZEDMOS
FRIRAYEEE Vos B BHIEFRE
¢ lyowgwhen Vps <13V

U /L(OVLl) when Vps>22V

k5, PILUET IZ B OCR . OCTn KPR AR ENE,

Overload threshold variation ("1" = I gy 0@ Vps =5 V)
11
IL(uvm: OCR.OCTn =0 |
1 — i || === OCROCTN=1|
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0.8 1
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| ! | I yowiyy
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Figure 27 Overload current thresholds
Hlzlow (hownFhowy) BY, BEXHF. BETLUIRIES 8.3.1 EFRHANEZRKREEN B,

8.3 R E BRI RPN 12 BALE
EEMARIPNEINSESE (FRSEHE) =L 3MITH:
o ZRMMRVEEXHE, WERITEREREE

¢ ZRMBENERRFIGENSES

+ tHNMHWRNDIAG.WRNn B E L.HFHFEIIEL,
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EAH” ( RCD.RCDn BEfIZE0:).

R 45 Rev. 1.10
2021-03-23



BTS -4ESA i
BTS72220-4 (Infineon

RiP

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.ouTn BIA“E”, HNANEEITH. EHEFHET, WHAXHA, BEREEHEHERIF
MFINER"EHRAAFER (W3R 19 )o WRNDIAG.WRNn iiXETHAE| B, HAIBHPESSH
BFRHE WRNDIAG #AIX, MIWRNDIAGHIERR, PRI npesrarmcn BRI BIEARTS, T—HER
ff WRNDIAG.WRNn BREfl, NRAFEBNER, AJLUETIRE RCD.RCDn N 15 REAE(T
34 RCD.RCDn EUN 1:8Y, ERITHERRE(L, ZH@EAZTIBFIRETEY, #HNA ERRDIAG. ERRn
IR E i, BLILE SPI I HWCR.CLC REMREBHUFR[NITHEE 1. - MRBWASIHAETH
OUT.OUTn &N 1. , BETEE I HWCR.CLC WM< /FIUENTH. NARBEXAZHEERBH
poREYE], MARMHFESFR> tern BEEFTBTHE

B3 RER0 B 28 FiTRo
IN/ - S—
OUT.OUTn I
t
Short circuit T - .._-..—I
to ground l .
t
; A 1) t > treray
L &
Tiow) 1 A
0 0 t
A s e
Internal
comer L0 L 222 els]e]mmmars [l 1]2] | owomers]] : 0 |
1 >
t
» /Q
WRNDIAG.WRNn | 1] | 1 0‘ 1 | 1 || 1 0 |
T »
t
2 Read WRNDIAG /g
L ;
RCS.RCSnl 0 |ll213l415|5| 7 1|2|| T |_| 1 0 |
»
HWCR.CLC = 14— RCD.RCDn = 1;% HWCR.CLC = 1% t
% Note: Maximum peak current depending onsystem impedance Protection_Resta t.emf

Figure 28 Restart Strategy timing diagram
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1 Note: Maximum peak current depending onsystem impedance

Figure 29 Restart Strategy timing diagram in Limp Home
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Figure 30 Reverse Battery Protection (application example)
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Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
BAYE: Vpp=5.0V, Vs=13.5V, T,=25°C
M HSHBEM A HIEZET L. FRIESIMEER):

55mQ:R=24Q
13.5mQ:Ri=3.4Q

8.6

Table 20 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition
Thermal Shutdown Tyags) 150 |175 |200 |°C 12) P_8.6.0.1
Temperature (Absolute) See Figure 25
Thermal Shutdown Tivsmss |- 30 |- K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 25
Thermal Shutdown Tyow) - 80 |- K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 26
Power Supply Clamping Vs(cLamp)_40 |33 365 (42 |V lis=5mA P_8.6.0.6
Voltage at T,=-40 °C T,=-40°C
See Figure 20
Power Supply Clamping VscLamp) 25 |35 38 44 |V 2 P_8.6.0.7
Voltage at T,225°C ls=5 mA
T,225°C
See Figure 20
Power Supply Voltage Vsis) 205 |225 [245 |V 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in case Q100-012
of Short Circuit
1) 1XThaeli.
2) XFE T,=150°C B
3) ZrFEglid-RIES It
8.6.1 {RIFEBSKFMESE - spoc™
Table21 Electrical Characteristics: Protection - SPOC™
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Counter Reset Delay Time | tpgaycr) |40 70 100 ms b P_8.6.2.1
after Fault Condition in Limp LHI = “high”
Home INX = “low”
Automatic Restartsin Case | Ngestart(cr)| ~ 6 - - b P_8.6.2.2
of Fault after a Counter
Reset
1) &R RIEgit.
R 50 Rev. 1.10
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FIFBSFUSE - HERBHK

Voo=3.0VES55V,Vs=6V ZE 18V, T)=-40 °C & +150 °C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C

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

55mQ:R=24Q
13.5mQ:Ri=3.4Q

8.71  RIFTHEHHL - 5.5 mQ
Table 22 Electrical Characteristics: Protection - 5.5 mQ
Parameter Symbol Values Unit | Note or Number
Overload Detection Current |/, gyq 104 116 130 A b P_8.7.13.3
High Level OCR.OCTn= 0g

T,=-40°Cto 50°C

d//dt=0.4 A/us
Overload Detection Current |/, gyq 87 97 108 A 2 P_8.7.13.4
High Level OCR.OCTn=0g

TJ =150°C

dl/dt=0.4 A/us
Overload Detection Current |/, gy 5 47 56 67 A 2 P_8.7.13.2
Low Level OCR.OCTn= 13

d//dt=0.4 A/us
Overload Detection Current |/ oy 55 77 88 A 23) P_8.7.13.6
High Level (parallel mode) OCR.OCTn= 0z

PCS.PCCn=1;

d//dt=0.4 A/us
Overload Detection Current |/ gy - 71 - A 2 P_8.7.13.5
at High Vs d//dt=0.4 A/us
Overload Detection Current |/ oy js) |- 71 - A 2 P_8.7.13.7
Jump Start Condition OCR.OCTn= 0g

Vs> Vsys)

dl/dt=0.4 A/us
1) MR E T,=-40°Co
2) TFEEMiR-RiE It
3) /|_(ov|_3) Eﬁ :,F_/I\iéiao #E*Ejﬁ/l\ﬁiglé\ Egiﬁ /L(OVL) =< 2 X /L(OVL3)°

51 Rev.1.10
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8.7.2  fRIPIHEHHLE - 13.5mQ
Table 23  Electrical Characteristics: Protection - 13.5 mQ
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Overload Detection Current |/, oyiq) 55 62 69 A b P_8.7.14.3
High Level OCR.OCTn= 0g
T,=-40°Cto 50°C
d//dt=0.4 A/us
Overload Detection Current |/, gyq) 46 52 58 A 2 P_8.7.14.4
High Level OCR.OCTn= 0g
T,=150 °C
di/dt=0.4 A/us
Overload Detection Current |/ o) 27 32 36 A 2 P_8.7.14.2
Low Level OCR.OCTn= 1g
di/dt=0.4 A/us
Overload Detection Current |/, o3 29 41 47 A 23) P_8.7.14.6
High Level (parallel mode) OCR.OCTn=0g
PCS.PCCn=1;
di/dt=0.4 A/us
Overload Detection Current |/ oy - 38 - A 2 P_8.7.14.5
at High Vs d//dt=0.4 A/us
Overload Detection Current |/ oy ys |- 38 - A 2 P_8.7.14.7
Jump Start Condition OCR.OCTn= 0g
Vs> Vsys)
di/dt=0.4 A/us
1) MR E T,=-40°Co
2) - RES It
3) IL(OVL3) ERF—MEE, HENENMEEDER IL(OVL) <2X IL(OVL3)°
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HFIZRTERY, BTS72220-4ESA TE5IM IS AMRMEMRAE, FHiEISPHRMHIZHTIRIG. WNREAZ

7, 1S SIS ZRNEMES. SERIEMEIE S RE A Bt SPIHITES,

NREABREEIZET, WADIE IS 5IHIFRRIER > BHEZACMEBPE Reensco Rsense BT 820 Q
(3 400 Q , Y EEERREMPARIEFRIFE) , LIRHGIRRREREPHNINERIGRL, HEER

Rsense = 1.2 kQ o

BT IS 5IMMV B EBEZERANERERE, NREMISEHRERNEMMHERERARENEIRMHE, N

RIS IS 5| RS 1% & a0 N B i o

S E 31 FAEEERER, BXFREBITEX THIZEHRE, 155

P
51 9.2
—
vsT
1
1
t
liso Temperature
=
é Sensor
Gate l_
Control T t

Overcurrent

Protection
{] ours
T.
Load our2
Current ouTl
Sense u L | ouTo

Channel o[t~
y A L 3
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Figure 31 Diagnosis block diagram
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R 24 IR T BTS72220-4ESAIZTTIRTN T, ISSIHI_ ERIBERES,

Table 24 Diagnosis feedback, Function of Operation Mode

(infineon

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- Vpssp) z 0 1

> Vs-Vpg(sp)¥ z 0 0
Sense verification? X lswver) X 0
Normal operation |High/1g ~ Vs hs=Iunomy / Kius 0 0
Overload ON <Vs hs=1L/ 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 ~Vs hs=lsen 0 0
Sense verification? X lswver) X 0
Under load (e.g. ~ Vg hseny<hs <! nom/ Kius |0 0
Output Voltage
Limitation
condition)
1) ERShB9 ERIEBFR,
2) DCR.MUX =101
3) R ERBIVNT lovo
4) HHERGAKRT I oo
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9.2 SPIIZ R

B SPIBEE XEMNEERSHIZHEE, WRNDIAG FIRET HENES. IS HE T R/ITEES.
TARSIEES 97T WRNDIAG.WRNn i, FiEISPIEEGERRE /X WRNDIAG , FRIEARBIRAKERRX
¥

#, HREBEEHEFRP. RIPBIFSZIHSPISIS HWCR.CLC &M

9.3 ON K& T2l

WHEBLUTREN, SIS ASRESAEERBL AR R hus=1/ls) :
ST, FHHE Vos < Vosss BT,

v ZIBERIZ TR EEERY

v REWE (405 8.3 EF FiR)

WNSR{HE A DCR . MUX iR IFAIBBEER LS TR, IS SIFFRIFHT N EEE RS,

9.3.1 BRI (kius)

KWNERAEERR T REMATER. /s b/ BHBREMEN, BEEXFERER lssn o TR
HEBREFE (LA 0A) , WIEBERAWMER sey (TE. PWBRAN) . ZZMHWE 33 Fir.
TR RIBARRY ks £, MLLLEN 2RBE ™= GE1T A,

F2INAE 1S 5IRIAD MCU BY ADC 3N IRl Z BIEFARSMERPE R ISR 2R, LUBIME S SURMIIR: (BINFERIE
RN ER/NETE Lps) o

kus RHMBVIEEREBEZETEE. HBBREMNFIETZHNEM, EMENBRXIHA, AILUERE
A HIPRERE :

v EERFPIRIFEENRERE, Tt iR R ERFE X BASHRYER (luicw)o

o E 1S 5IFIXS BV EEFRHITE ks (Kius @ fuca)

o EM ILica L 2l ILicay_H E@%?ﬁ:}ﬁm s ks %:_F ks @ ILicay s BE1EA':E>‘(N
AkILIS

AT ks FEEERE 32 2R, M AkusfEEo

kiis@I Kiis@I
leggrs max = 100 MAX( wis®licant ) Kis®lucan 1)

kiLis@IycaL) ’ kiLis@Iycar)

ks @1 kiis@I
Akeypys vy = 100+ MIN( wis@lucan .t Kiis@lican n 1)

kiLis@Iycar) ’ kiLis@Iycar)

Do Kot

Figure 32 Akscalculation formulas

BAERLTE Tacay = 25°C B3I To BEL A kusBE Mlucay  Bllcay BB RB M BRES.
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jIS(EN) 1

e

»
lya) I

A
A

Diagnosis_OLON.emf

Figure 33 Current Sense Ratio in Open Load at ON condition

9.3.2 BAREZRE S

BTS72220-4ESA NEFEER T — MEEMKIFLIRE AL, PIEFMEEER N EREIEZZIZES M 1S
JBIEH SPI Z 7728 DCR. MUXZEHE, 1M BRI LUBISPI 27788 DCR.MUX 2, BAREZRER
J/FMANRIESE E 340 LI, DCR.MUX SEAMISPI (UESFERUTFURENELZINEE, AT RIER
T UER{ZTE ON #1 OFF KA THYIHAE, SFAHRM THIMIGIERTC, ZUERT, BIRFAFS I ERME
FiE X HYERITR [swen, SERNBERNATFMTLR. XEFMCURETSHERTIVIE M RIFIKF, DCR. MUXHY

BRKNLEIERET, . DCR.MUX=101g0

FREMIIHEEA &< #0 DCR . MUX {iAEREXAYE0T:

+ DCR.MUXTFEINREEINIREBMRIFLIRE Fi2s

+ IEEPCS.CLCS = 1 /B FRITEE F IS DCR . MUXIE IR HYIBIE X ]

+ I&E PCS.SRCS=15, DCR.MUX EFRIBEMNRERESNT, BHEH
BUET 7.4.1 TREZAT

+ JEEY RCS.RCSnfi[BY, DCR.MUX IEFEMIEERINERITEESHVRESEIMEL,

v IEDCR MUX=101s, EEAINIEXZEAN

+ i&E PCS.SRCS=1b, DCR.MUXZEHBEENRIXGLER
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CSN
DCR.MUX | 110 I 001 | 010 | 110

_ Lsision) Lais(cc) Lsis (o FF
hs I (ﬂk

Figure 34 Current Sense Multiplexer Timings

A4

[y
>

t
Diagnosis_MuxTiming.emf

9.4 OFF K& T2k

LUIHEREHERLTOFFIRZSE, BTS72220-4ESARILUNEHIHBEHISGHS REBEHITILR. XiF,
ER—LEININEE o (TRIEBFEFA AR LHIERNR) , AL NAEEEELREEEFEX
BBt FE R,

9.4.1 ERIBIEAFX

AT RMNFEERE vs BB , RATSRENSEITR. S5 ouT 5 vs & -F ON RS L EFE
A, HARBIMEIIERE, MATER (BK) , REZENMIRE. Hit, BRAXEFESER
BERTHREERTANE. FOFPRST, BHBERFZRL Vs, XSBUNEY Vos o RN
R FME Vos 50 5 ERIMKAF L IR E 23 DCR. MUX ) HFELTIZEE L) E E i FBJE Vos HATLLRR LEIRES
RAILAEAREIZET STDDIAG. SBM HIREX, H5b, FFXRFZEENEEA BTN T OFPIRESH T HFF iR,
EXMIERT, BHRE—NEITHRAY LRI EBERR ouT HIZE VS B7EM.

9.5 SENSE B¢

& 35 B/RT SENSE BYZEEILAT(E] tsison) A2 AR |E] tsis(oFr) BRlEIE R (BEAETHNER) - BF
EHHEBERIREZA (EULLTE ton ZHI) TEEBIIEHNES, Fit tsis(piac) = tsision) + tono

IN/
OUT.OUTn T OFF ON OFF

SEN SE
EN ABLE
Lon torripecay)
Iy
tonpeay \
hs T

v

A J

v

Lasioias) Lasiic) Lasiorr) Lasjon tasiorg) t

>
t

Diagnosis_Sense Timingemf

Figure 35 SENSE Settling [ Disabling Timing
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9.6 IZETER ST

Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
HAYE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 H BRI A HER R Ed. (FRIEZIMREA):

55mQ:Ri=240Q
13.5mQ:R=3.4Q

Table 25 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
SENSE Saturation Current | /jgsan) 4.2 - 15 mA |V P_9.6.0.12
Rsense = 1.2 kQ
SENSE Saturation Current |/ gsap) 5 - 15 mA |V P_9.6.0.17
Rsense=1.2 kQ
Vs=8Vto 18V
SENSE Leakage Current lis(oFf) - 0.01 |05 MA 2] nowm P_9.6.0.2
when Disabled Vis=0V
DCR.MUX =110s
SENSE Leakage Current ls(en)._ss - 0.2 1 uA |V P_9.6.0.3
when Enabledat T7,<85°C T,=85°C
DCR.MUX #
<110g,1115>
See Figure 33
SENSE Leakage Current lis(en)_150 - 1 2 MA | T,=150°C P_9.6.0.11
when Enabled at T,=150°C DCR.MUX #
<110g,1115>
See Figure 33
Saturation Voltage in ks Vsis i - 0.5 1 Vv Y P_9.6.0.6
Operation Vs=6V
(Vs - Vis)
INx = “high” or
OUT.OUTn =1g
=2 nowm)
Power Supply to IS ViscLamp)_-40 | 33 36.5 42 % ls=1mA P_9.6.0.9
Pin Clamping Voltage T,=-40°C
at T,=-40°C See Figure 20
Power SupplytoIS Vais(cLamp). 25 | 35 38 44 Vv 2 P_9.6.0.10
Pin Clamping Voltage hs=1mA
at T,=225°C T,225°C
See Figure 20
1) Trelhit-Rigigit.
2) MR T,=150°C,
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9.6.1  IZETEBSYFE - spoc™
Table 26 Electrical Characteristics: Diagnosis - Thresholds, Timings
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Switch Bypass Monitor Vbs(se) 13 1.9 25 v OFF state P_9.6.2.1
Threshold
SENSE Settling Time with | t50n) - 8 20 us  |Vs=13.5V P_9.6.2.2
Nominal Load Current =1 (nom)
Stable DCR.MUX: 110 >

001s
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: 110z >

001;
SENSE Settling Timeafter | t5cq - - 20 us Y P_9.6.2.4
Channel Change Vs=13.5V

I.= 1 vow)

DCR.MUX: 0015 >

010s
SENSE Settling Time after |ty sic |- - 60 us |2 P_9.6.2.11
Channel Change with Small Vs=13.5V
Load Current Start channel:

IL=1can

End channel:

I=1can_o

DCR.MUX: 0015 >

010s
SENSE Disable Time tasorr) |- - 20 us Y P_9.6.2.5

Vs=13.5V

I:= 1 vow)

DCR.MUX: 010>

110s
SENSE Settling Timeafter | tys.q - - 20 us |2 P_9.6.2.6
Load Change
SENSE Settling Timeafter | tysic) sic |- 250  |400 us |2 P_9.6.2.12
Load Change with Small Vs=13.5V
Load Current from /. = Icay to

IL=Iycan oL
SENSE Disable Timeafter  |tysorr |- - 20 us |2 P_9.6.2.7
Channel Deactivation
SENSE Current in Sense lsvery 400 500 600 WA DCR.MUX=101g |P_9.6.2.8
Verification Mode
1) ESYCERER#ITIREE =N,
2) EFFEMR-RIER T
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9.7 IZETE SIS - ThERRMHE

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

M SR 2B R A BERE R i (FRIEZIMRER):

55mQ:R=24Q
13.5mQ:R=3.4Q

9.7.1  IZHRTHEHHLR- 5.5 mQ
Table 27 Electrical Characteristics: Diagnosis - 5.5 mQ - high range?
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Open Load Output Current |/ 44 5 20 50 mA |2 P_9.7.13.1
atls=4 pA ls=lison)=4 HA
Current Sense Ratio at KiLisoa -65% |5500 |+65% 2 P_9.7.13.4
I =l lo2=20 mA
Current Sense Ratio at KiLisos -60% |5500 |+60% 2 P_9.7.13.7
I =1l l.os=100 mA
Current Sense Ratio at Kiiso7 -55% |5500 |+55% 2 P_9.7.13.9
I =l l.o7=250 mA
Current Sense Ratio at Kis10 -40% 5500 |+40% 2 P_9.7.13.12
I.= o hio=1A
Current Sense Ratio at Kiisis -24% |5500 |+24% 2 P_9.7.13.15
I =13 l13=2.8A
Current Sense Ratio at Kiisis -8% 5500 [+8% lus=5.5A P_9.7.13.17
I =15
Current Sense Ratio at Kiis17 -8% 5500 [+8% lu7=10A P_9.7.13.19
I =l
SENSE Current Derating | Ak, sy |-30 0 +30  |% | P_9.7.13.40
with Low Current I can)_ oL = Ios
Calibration I can_or_n=lLo7

Ican) oL 1= hoo

Tacan=25°C
SENSE Current Derating  |Akyswowy |9 0 +9 % |2 P_9.7.13.41
with Nominal Current I can = las
Calibration I can n= 7

I can 1= s

Tacan=25°C
1) 3R KRC.KRCn =05, XEHEXK,
2) R pcs.pcCn =0y NEHEKo
3) TR RIEIRIT
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Table 28 Electrical Characteristics: Diagnosis - 5.5 mQ - low range?
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Open Load Output Current | /o) 4y 2 7 20 mA |23 P_9.7.13.20
atls=4 pA ls=liso1)=4 HA
Current Sense Ratio at K LisoL 70% [1830 |+70% 23 P_9.7.13.22
I =hg lLo1=10 mA
Current Sense Ratio at K 1503 -65% 1830 |+65% 23 P_9.7.13.24
IL= o3 lz=30 mA
Current Sense Ratio at K isos -55% [1830 |+55% 23 P_9.7.13.27
I.= s lLos=100 mA
Current Sense Ratio at K isor -45% 1830 |+45% 23) P_9.7.13.30
I =l lLo7=250 mA
Current Sense Ratio at Kis10 24% 1830 |+24% 3 P_9.7.13.34
I =10 hio=1A
Current Sense Ratio at Kis1o -10% 1830 |+10% 3 P_9.7.13.36
/L:/le hi2=2A
Current Sense Ratio at Kiis1s -8%  |1830 |+8% 3 P_9.7.13.39
I= s lus=5.5A
SENSE Current Derating Ak oy |30 0 +30  |% |2 P_9.7.13.42
with Low Current I can)_ oL = os
Calibration I can ot n=lLos

lcay o L= ha

Tacan=25°C
SENSE Current Derating | Akyswowy | -9 0 +9 % |¥ P_9.7.13.43
with Nominal Current lcay™ i
Calibration I can n= s

lcan L= o

Tacan=25°C
1) NS KRC.KRCn =15, (XBHEK.
2) 8 pcs.pccn =05, XEHEK,
3) N1 us PEBISKBMETADCRINGG, kusiEEB .
4) FFFNR-RIE R T,
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9.7.2 IHIhERBHL - 13.5mQ

Table 29 Electrical Characteristics: Diagnosis - 13.5 mQ- high range?

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

Open Load Output Current |/, (o) 4y 3 9 25 mA |2 P_9.7.14.1
atlis=4 pA lis=lsior)=4 HA
Current Sense Ratio at KiLisor -65% 2500 |+65% 2 P_9.7.14.3
I =l lLo1=10 mA
Current Sense Ratio at KiLisos -60% 2500 |+60% 2 P_9.7.14.5
I =l lez=30 mA
Current Sense Ratio at KiLisos -55% 2500 |+55% 2 P_9.7.14.7
I =1l lLos=100 mA
Current Sense Ratio at Kiiso7 -45% 2500 |+45% 2 P_9.7.14.9
I =l lLor=250 mA
Current Sense Ratio at Kiis1o 24% (2500 |+24% 2 P_9.7.14.12
I.= o lo=1A
Current Sense Ratio at Kiisio -8% 2500 [+8% h=2A P_9.7.14.14
I =l
Current Sense Ratio at Kisis -8% 2500 [+8% lus=5.5A P_9.7.14.17
I =15
SENSE Current Derating | Ak sy |-30 0 +30 (% [P P_9.7.14.37
with Low Current I (ca) oL= o3
Calibration lcany or_n=los

lcay o L= ho

Tacan=25°C
SENSE Current Derating | Akysony |9 0 +9 % |2 P_9.7.14.38
with Nominal Current lcan™ i
Calibration lcany w= s

I cany L= o

Tacan=25°C
1) 3R KRC.KRCn =05, XEHEXK,
2) 3R PCcs.PCCn =0, NEHEM,
3) TFMit-RIERIT
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Table 30 Electrical Characteristics: Diagnosis - 13.5 mQ - low range?
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Open Load Output Current |/ o1 4, 0.8 2.6 8 mA |23 P_9.7.14.18
atlhs=4pA hs=lso=4HA
Current Sense Ratio at K Lisoo 65% (830  |+65% 23) P_9.7.14.19
I =g lLoo=5 mA
Current Sense Ratio at K iso1 -60% (830  |+60% 23 P_9.7.14.20
I =l lLor=10 mA
Current Sense Ratio at K is03 -55% (830  |+55% 23) P_9.7.14.23
I = o3 lLo3=30 mA
Current Sense Ratio at K isos -45% 830  |+45% 23) P_9.7.14.26
I =1l lLos=100 mA
Current Sense Ratio at K Lisor 30% (830  |+30% 23) P_9.7.14.29
I =l lLe7=250 mA
Current Sense Ratio at K150 -25% (830  |+25% 3 P_9.7.14.31
I =l lLos=450 mA
Current Sense Ratio at Kiis1o -10% |830 +10% 3 P_9.7.14.33
I.= o lo=1A
Current Sense Ratio at K is13 -8% (830 +8% 3 P_9.7.14.36
I =13 l13=2.8A
SENSE Current Derating  |Akysoy  |-30 0 +30 (% |2 P_9.7.14.39
with Low Current I (ca)_ oL = or
Calibration lcany ot 1= 1los

Ican) or L= oo

Tacan=25°C
SENSE Current Derating | Ak snomy | -9 0 +9 % ¥ P_9.7.14.40
with Nominal Current lcany= Tt
Calibration I cay_n= I

I icany L= hos

Tacan=25°C
1) NS KRC.KRCn =15, (XBHEX.
2) #IR pcs.pcCn=05, XEHEK.
3) 301 us FEAEKBBRETEADCRING, kuf5EE Mo
4) FTFF - Rt
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10 B1TIMEIZO (sPI)

BIT/MEEO (SPI) B— 12N IEPBITMINIEO, FHAMEIELL: SO. Sl . SCLKFICSN, #%
BT SI A0 SO £RE& LA SCLK LA TEBVEZR L i, CSN BITRMEBIERIAIRBTFTIE. $UETE SCLK BUTBE
YA SI 43R4, F1E SCLK BV EFAG@IT SO &i%tH. SN ARAAIE CSN B EFAALR L, 8fiit
HMESFIRIE T T 8 MIAVIEEET A FRENEUE, ZIZ R 1T 8 (i SPI IR HIRHEFH L HELNEE,

so — Ikl\iSBXGXSX4X3X2X1X;LSB;}—
sl Mg X 6 X 5 X 4 X 3 X2 )X 1 )X 1B

CSN

SCLK BN EERN

time

2 4

Figure 36 Serial Peripheral Interface

10.1 SPI SR

CSN- Rix{z5
AIEIT CSN 5| B1ERBTS72220-4ESA . RES| I FREBFRE, eI LUHTEIRE M. 2 CSN &
F&7IREBY, SCLK# SI 5| EBERME SRR ZEE, F B SO #HEaFlH N EEES" RS,

CSN M« B «{” Bk&
¢ IERNERREEEIBUFTEFSET.
+ SO EE“_I%_BH 'U( l_,\xjj {EEEE::F 'U(Iu\o

CSN Ml B« Bk

o {YHTE CSN FREBZEEFHME 8 NSCLKIESBIEEL (1. 2. 3. ...) BY, AEMaH<SM#E, R
SCLKItE AR EE%, U'JT’?EHJ%alaehu(STDDIAG.TER)jj%{i, HHSSEH 2,

v REBUFFSNEERE R FUFESER.

SCLK - SBfTHS$h

ZHNS AR BRI S FR R MRS, BITHAN (S) £ SCLK B FEAREIREmEIR(UEESSE, M
RITHWE (SO) ERITIRHN L HAEIZHE R, SLA%E CSN ﬁm}ﬁ’iﬂ&ﬂa‘, SCLK3 |plps sk
FYRBIERE, BN rTRERWIES,

Sl - BRITHIA

BITRABUIBMUELS BN, REERUMNET. S ERE SCLK N TFEARI. WASBIERMRESH
B, IERIUAEBIENL. FE% 10.5 8 TRESER.
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RITIMEIEDO (SPI)

so RiTHEH
PRTTILS I ER1TRRY, EeAMUELEB L, SO T “EEARE, EHE CSN 5| HEKEE”
KRS, ESCLKI EFRZE, FBVEIERFHINE SO 51 L,

BHERET 105 TREZER,

10.2 WEPEThEE

SPIEYBTS72220-4ESA A 8 {iI SPI IR&FIEHHFEREINEE, FULECEP, Z-M&EHHERER CSN E5
MCSN BUE, — 1 esFMISI 55— 1284 so XEE (BRE37) , UME—I %, HBIKED
FEZEREHRAFELE. MO M, EHRMEERT MCLK, ZBTEEIZESISE RS M ESMHAISCLK .

devicel device2 device3

Sl SO S SO S SO
MOSI ——»{}—>» SPI —>»[+—{1—» SPI —>[+—{1}—» SPI

!
]

SCLK

MISO «
MCSN
MCLK

Yy v

SA_DaisyChain_l.emf

Figure 37 Daisy Chain Configuration

SPIEE M RMHUMIIIEERTP, B— 1M BIFES, S 1SCLKEY, 1 sI e MU, {I7E SO
I EfBH, £53/\1SCLK AR, — M 8HMEIEERTa. TR OHEER, CSN L
AB A ReERHRIAE MR, THEBIEETR, 24 1 BHNEESB SN 2, THEHE
RER =240, DAERHFPBRA=RS (L, LG, MCSNL&MMT T (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 _I r
MSCLK J 8 clocks I_I 8 clocks |_| 8 clocks |_

SP_DaisyChain_2.emf

Figure 38 Data Transfer in Daisy Chain Configuration

R 65 Rev. 1.10
2021-03-23



o _.
BTS72220-4ESA Infineon
SPOC™ +2

RITIMEIEDO (SPI)

10.3 Bt Fr
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Figure 39 Timing Diagram SPI Access
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Voo=3.0VE| 5.5V, Vs=6V E 18V, T,=-40°C El +150 °C
HAME: Vop=5.0V, Vs=13.5V, T,=25°C

Table 31 Electrical Characteristics Serial Peripheral Interface (SPI)

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

Timings

Enable Lead Time (falling CSN | tegy(ean) |200 - - ns |V P_10.4.0.1

to rising SCLK)

Enable Lag Time (falling SCLK | tesyag) | 200 - - ns |V P_10.4.0.2

to rising CSN)

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

to falling CSN)

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

CSN to SO valid) Cuiso) =50 pF

OutputDisable Time (rising tsopis)y |- 30 100 ns b P_10.4.0.5

CSN to SO tristate) Cuiso)=50 pF

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

Serial Clock Period tsckp) | 200 - - ns |Y P_10.4.0.7

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

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

Data Setup Time (required Time |t sy, 20 - - ns Y P_10.4.0.10

Sl to falling SCLK)

DataHold Time (falling SCLKto | tg 20 - - ns |V P_10.4.0.11

Sl)

Output Data Valid Time with tsom) - - 60 ns |Y P_10.4.0.12

Capacitive Load Cuso) = 50 pF

1) TF&i-1RIER T,
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’

SPIBITLEFZES SI 1 SO XA WNBE 40FRo Sl L3R nC A I KAIMI, SO LK BTS72220-4ESARR{H
MNZE, BIEBIMNZE 2184 [ERAY ARG T 2 51 uC &3 Ry &s <M,

previous response to response to
SO
response frame A frame B

SP_SI250.emf

Figure 40 Relationship between Sl and SO during SPI communication

SPITMMANTE uC i &Z T— oM HNE ., oSNNS EMR, B LUARISISTDDIAGE
WRNDIAGH, ¥ FiREXEsSHIMER, WANZE FEZ BiBYfERD,

B, RECHE N FFRNENGSFEIIIT:
S| —( write register A )—( write register B
0 previous
response
Figure 41 Register content sent back to uC (a)

S| —( write register A )—(
50 —( previous )—( STDDIAG
response

Figure 42 Register content sent back to uC (b)

read register A

register A

STDDIAG WRNDIAG

new command )—

content

SPA_RWseq_a.emf

read register A

register A
content

LI | LI

write register B )—( new command )—
)—( WRNDIAG )—

SP_RWseq_b.emf

B 3 FFTRIEN, A&IX[E] puC Ym0 AR H T Ao iz R g i ;
o WRTFEFI—MIAPHINEIR (B0, BYERRRESHIEE) , WE43 Fin
»  BTS72220-4ESA¥IFERAHE EBEUFZMHE, WE 44

o B Vs<Vsup B DCR.MUX#111 , S0E 45Ff7R
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frame A
S| . . (new command)
(errorin transmission)
SO —( (previous response) )—( STDDIAG + TER )—

SP_SO_TER.emf

Figure 43 SPIlresponse after an error in transmission

VDD

r'y

VDD(PD‘

- STDDIAG
SO —( (SO=%Z%) )—( +TER + SLP )—( response frame B )—

SP_SO_POR.emf

A4

frame B frame C

Figure 44 SPlresponse after coming out of Power-On reset at Vpp

r'y

Vs

VS(TP],max

Vs(tp),min
t

STDDIAG.
VSMONT| 0 X ! X 1 | 0 |__
t

(response to STDDIAG + TER STDDIAG + TER (response to
SO (response] +VSMON +VSMON frame D)

Note: Valid if the device is out of Sleep mode. SP1_SO_VSMON.emf

Figure 45 SPIlresponse in case of voltage drop on battery
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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 =Xz

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:

“aaaag” =ADDR1 Y
(“xg” =don't care)

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

Read RCS register

Oxxxaaaag
where:
“aaaag” =ADDR1 Y

(“xg” =don't care)

10000dddg
(“dddg” = RCS register content)

Write Configuration
registers

1laaddddg
where:

“aag”=ADDRO ¥

“ddddg” = new register content

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

Read Configuration registers

Oxxxaaaag
where:
“aaaag” =ADDR1 Y

(“xg” =don't care)

1laaddddg
where:

“aag”=ADDRO ¥
“ddddg” = register content

Read Warning Diagnosis

Oxxxx001g
(“xg” =don't care)

0100ddddg- WRNDIAG
(Warning Diagnosis)

Read Standard Diagnosis

O0xxxx010g
(“xg” =don't care)

00ddddddg- STDDIAG
(Standard Diagnosis)

Read Error Diagnosis

Oxxxx011p
(“xg” =don't care)

0100ddddg- ERRDIAG
(Error Diagnosis)

1) ADDRO # ADDR1 #R1E & 33F X,
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10.6 SPI iZUnZ 1728

10.6.1 IZHrE7EES - RENE

Name 7 6 5 4 3 2 1 0
WRNDIAG |0 X X X 0
STDDIAG |0 X X X 0
ERRDIAG |0 X X X 1
10.6.2 IZHRFTFEE - MRS
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 |24
.TER .Csv .LHI .SLP .SBM . VSMON
ERRDIAG |0 1 0 0 ERRDIAG.ERRN 404
Field Bits Type |Description
STDDIAG.TER 5 r Transmission Error
0z Previous transmission was successful (modulo 8 clocks
received)
1z (default) Previous transmission failed or first transmission
after Power-On reset or Vs< V) 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
1z “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=<Vps(se)
Ig  Vos™>Vpgsp)
STDDIAG.VSMON |0 r Vs monitor
0z (default) Vs always > Vsuy) since last Standard Diagnosis
readout
1z Vs<Vsuyatleast once or Vs< Vsqp)if STDDIAG. TER = 15
R 71 Rev. 1.10
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Field Bits Type |Description
WRNDIAG.WRNn |3:0 r Warning Diagnosis of Channeln
n=3to0 0z (default) No failure
1z Overcurrent, Overtemperature or delta T detected
ERRDIAG.ERRn |3:0 r Error Diagnosis of Channeln
n=3to0 0z (default) No failure
1z Channel latched OFF

1) &0 &% 10.8 LT A XM T ERVIFHIE o
2) FFXRERUENBKEERE Vos s 5 FBIMKIF L IRE F28(DCR . MUX ) EEIIZBE IR ERIRHIERE Vos i
1TEEER,

H

10.7 SPIEiE T FH
TRIFHT [N FESSMUMN D,

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.SWR ifN# W EHMLSER. WFIXHS, ©RIEEZEIN—E5,
2) X FBE NOUT HFESDCR. SWR = x, X1 FiEEVIHUIDCR . SWR =05 6

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 0
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

PCS 1 1 1 0 1 PCS.PCCn PCS.CLCS | PCS.SRCS
R 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 |0 1 1 1 0 0 HWCR.COL | HWCR.RST | HWCR.CLC
Ics |1 1 1 1 0 ICS.CSRn?

DCR X 1 1 1 1 DCR.SWR |[DCR.MUX

1) &0 &5 10.8 LT A XM T BERIFAE .

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
ICS
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 |m|lOo|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 E24
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.OUTn 3:.0 rw Output Control Register of Channeln
n=3to0 0z (default) channelis OFF
1z Channelis ON
RCS.RCSn 2:0 r Restart Counter Status of Channel selected via MUX
n=2to0 000g (default) Restart counter value=0

001 Restart counter value = 1
010s Restart counter value = 2
011 Restart counter value =
100 Restart counter value =
101 Restart counter value =
110 Restart counter value =
111 Restart counter value =7

o b~ W

SRC.SRCn 3:0 r Set Slew Rate control for Channel n (read only)
n=3to0 0 (default) Normal Slew Rate
lg  Adjusted Slew Rate
OCR.OCTn 3:0 rw Set Overcurrent Level for Channeln
n=3to0 0s (default) High level of overcurrent threshold I v
1z Low level of overcurrent threshold / vy
RCD.RCDn 3:0 rw Set Restart Strategy for Channel n
n=3to0 0s (default) Automatic restart mode
lg  Latch mode
KRC.KRCn 3:.0 rw Set Current Sense Ratio Range for Channel n
n=3to0 Og (default) High range of current sense ratio

1s Low range of current sense ratio

R 74 Rev. 1.10
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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
0z (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

11g  OUTO+OUT3 and OUT1 + OUT2 are in parallel configuration

HWCR.CLC 0 w Clear Restart Counters and Latches
0z (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
1s Execute reset command

HWCR.SLP 1 r Sleep Mode
0z Deviceis awake
1z (default) DCR.MUX=111;

HWCR.COL 2 rw Input Combinatorial Logic Configuration
0s (default) Input signal OR-combined with according OUT register bit"
1z Inputsignal AND-combined with according OUT register bit

ICS.CSRn 3:0 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 0z (default) Inputsignal is “low”

1z Inputsignalis “high”

R 75 Rev. 1.10
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Field Bits Type |Description
DCR.MUX 2:0 rw Set Current Sense Multiplexer Configuration in OFF state

000s IS pin is “high impedance”

001g IS pin is “high impedance”

010s IS pin is “high impedance”

0115 IS pin is “high impedance”

100g IS pinis “high impedance”

101g Current sense verification mode

110g IS piniis “high impedance”

1115 Sleep 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
010s Current sense of channel 2 is routed to IS pin
011z Current sense of channel 3 is routed to IS pin
100;1S pinis “high impedance”

101 Current sense verification mode

110g1S pin is “high impedance”

1115 Sleep mode (IS pin is “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) ERATRAT (LHISIEMINE”) , AaZEETRA ORR,
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BTS72220-4ESA {RIE—MERMEFHERK, ATIRAEEFFRNREINBHEINENR. XNFREMIT
BE9, FRREN, XEREUAFAHEENR REMITEE— M E2ENIFERKITE. BFit
BB B MR 39 FiR. SPIENIELERE NICS.CSRn, 4 (URKRENICSEHFSH, %S IEEM
—RHER, HE R P LU T — 1 sTdDIAG HREX{i STDDIAG.CSV FHJHESR . STDDIAG.CSV T
— N STODIAG R BRI . WRICSTFERREAN, IRBRMHEREER, HEM
STDDIAG.CSV=0s o WIR7EICS.CSRnZ/EFHNEKITIRHEE NBTESTDDIAG. CSVZHIIRENEY, R4
FILIETLRM. STDDIAG. TERYIE Rt —FSTDDIAG. VSMONII B I T 18, EXLEERT, KELRMN
WEFo

Table38 Conventions for parity calculation
Result with EVEN-parity

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

EVEN

0

1

ODD

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 1 0
OCR 0 1 0 0
RCD 1 0 0 0
KRC 0 1 1 0
SRC 0 0 1 0
HWCR/PCS 0 0 0 0
Parity even odd even odd
ICS 1 1 0 1
R 7 Rev. 1.10
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10.9 SPI fp$5I+R

HRABSPIEN R B4 (RIREN G 1RF) 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
ICS 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.SWRIIEFFHRBEIRE, XWTFiEZ 728 DCR. SWR (iR —EF 5
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11.1 M AERE - spoc™

Vaar

T

Y
Microcohti@hgontroller
SPOC wSPOC™ 42

| Power GND -
I I *See Chapter 1, Potential Applications”
Chassis GND

**See Chapter 11.2 ,External Components”

Figure 46 Application Diagram
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Table42 Suggested Component values

Reference Value Purpose

Ryop 470Q Device logic protection

Rin 4.7kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTS72220-4ESA 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 BTS72220-4ESA output to distinguish between
Open Load and Short to Vs in OFF diagnosis

RoL 1.5kQ Output polarization (pull-up)
Ensure polarization of BTS72220-4ESA output during Open Load in OFF
diagnosis

it LRI BT TS S EEE FT X [/ FIE 5 Vid e 25 7918 A E A 1RIER

1B B RS LY R FZ BIBTS72220-4ESABY T 85 1, Al BEE BB Lt 71, LIH
RETE LIESIE (BIMIRAEY. BUBsSE) T, BTl S#TEd
HRATEE,
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Figure 47 PG-TSDS0-24 (Thin (Slim) Dual Small Outline 24 pins) Package drawing
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Figure 48 PG-TSDS0-24 (Thin (Slim) Dual Small Outline 24 pins) Package pads and stencil
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Table 43 BTS77220-4ESA - List of changes

Revision Changes

1.10,2021-03-23 | General: Datasheet quality improved

General: updated (ReverSave™ >

ReverseON) General: updated (channel

description)

Icon “PRO-SIL™ ISO 26262-ready” added to front page
Chapter 1 updated (Package description)

Chapter 1 updated (Potential Applications updated and Product Validation added)
Harmonization of Application Diagram (Figure 1, Figure 46)
P_4.4.0.4,P_4.4.0.5 updated (Typ. value and Max. value)
P_6.4.0.10 updated (Note or Test Condition)

P_6.4.1.5 updated (Max. value updated and footnote added)
P_6.5.30.2 added

P_9.6.0.6 updated parameter name

P_9.6.0.17 added

P_9.6.2.11 footnote removed

Figure 14 and Figure 16 updated

Figure 28 and Figure 29 updated

Figure 33 updated

Figure 37 and Figure 38 updated

Chapter 10.4 typical value for VDD harmonized

Chapter 11 updated (figures and descriptions)
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