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Overview

Table 1 Product Summary

Parameter Symbol Values

Minimum Operating voltage (at switch ON) Vsiop) 4.1V

Minimum Operating voltage (cranking) Vsiuy) 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) Rosion)_ 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 /.= Inom) 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
3
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Block Diagram and Terms
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Figure2 Block Diagram of BTS71220-4ESE
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Block Diagram and Terms
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Pin Configuration
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Pin Configuration

3.2 5| E X FIThAE
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 SPl interface
4 Sl I Serial input 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
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
10 EDD 0 External driver diagnosis enable signal
Digital signal to activate the diagnosis of an external controlled device
11 EDO 0 External driver output enable signal
Digital signal to activate the output of an external controlled device
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) BERFERLSIRILATE PCB EIERE—IE, BERFERLSIIYERSERTE &, PCBELLIILITA

RES AR B Ao
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General Product Characteristics

4 = m— R

4.1

Table 3

BN ERATEE - B

Absolute Maximum Ratings?

T,=-40°C E| +150°C; FREBEHUMASE, EERANSIH (CRIESEME)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Supply pins
Power Supply Voltage Vs -0.3 - 28 v - P_4.1.0.1
Digital Supply Voltage Voo -0.3 - 5.5 v - P_4.1.0.29
Load Dump Voltage Veat(Lo) - - 35 \% suppressed P_4.1.0.3
Load Dump
acc. to
1SO16750-2
(2010).
Ri: 20
Supply Voltage for Short Circuit| Vgar(sc) 0 - 24 \% Setupacc.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 |P_4.1.0.9
to Chapter 11
Current through VDD Pin N\pp(ReV) -10 - 30 mA  |[t<2min P_4.1.0.10
Counter Reset Delay Time after | tyerry 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 IoiRew) -1 - 10 mA |? P_4.1.0.36
Reverse Battery Condition t<2min
Logic & control pins (Digital Output = DO)
DO =SO
Current through DO Pin Ioo 2 - 1 mA |2 P_4.1.0.33
Current through DO Pin Iogev) -10 - 1 mA |2 P_4.1.0.37
Reverse Battery Condition t<2min
Datasheet Rev. 1.10

2021-03-23



BTS71220 - 4ESE
SPOC™+2

(infineon

General Product Characteristics

Table 3

Absolute Maximum Ratings® (continued)

T,=-40°C & +150°C; FREREHLMASE, EBRANIIM FRIEZERE)

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

IS pin

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

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

AX

Temperatures

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

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

ESD Susceptibility

ESD Susceptibility all Pins Vesp(Hem) -2 - 2 kv HBM? P_4.1.0.21

(HBM)

ESD Susceptibility OUTnvs | Vesppmy_out |4 - 4 kV HBM? P_4.1.0.22

GND and VS connected

(HBM)

ESD Susceptibility all Pins Vesoicom -500 |- 500 Vv CDM¥ P_4.1.0.23

(CDM)

ESD Susceptibility Corner Pins| Vespicpm) cry [-750 |- 750 % CDM¥ P_4.1.0.24

(pins 1, 12,13, 24)

1) TP - \RIER T

2) ARAFB V, BTF Latch-Up Mit: 5.5V,

3) FREBRREBESD, A{FIERI“HBM”, 3ZFBAEC Q100-0024F o
4) BREEFREEESD, FmEEIRALI“CDM”, IRBBAEC Q100-0114F 4,

Pt =

1. UL )L 7T A RER KT ES FE AR A LR (AT e RN RABE S F A=

b T

2. FERBIRFPIIEESTERLE IC TEEHEF M KIET 1 TR KB IE SN L TIEELIEE

Bl RIPTIEETES T IELLE B HTIRIEMIR 115
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General Product Characteristics

4.2 HNRAIEE - ThHERE

4.2.1  IHEELK - 9.5 mOiEE

Table4  Absolute Maximum Ratings - 9.5 m®channelsl)

T,=-40°C B +150°C; FREBEHUMASE, EERANSIH (CRIEZSEME)

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 I - - I oviy max |A - P_4.2.15.3
1) TFlhis - \RIE1g It
422  IhEL-22.5mQiBE
Table5 Absolute Maximum Ratings - 22.5 m®channelsl)
T,=-40°C Bl +150°C; FREBEHUMANSE, EBRANSIE FRIEZEME)
Parameter Symbol Values Unit |Noteor Number
Maximum Energy Dissipation |E,g - - 28 mJ 1= 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 II] - - I ovymax | A - P_4.2.16.3
1) TFlhis - \RIE1g It
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General Product Characteristics

4.3 T{EEE

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 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_4.3.04

Range

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

1) el - IRkt

2) WIREE VoL Vs(exr,cowp,min = 3.1 Vo YOSREBIE vs 18 I0: VsextLowmin = 4.1 Vo

3) RIFTHEEM 1%,

ERE: HEFETE TIEEEN, D0/ IC BB IEAIEE TIE BatFMEEETIFERTZE06HY
FE THEEH
4.4 B
AR UEFF I ERYE JEDEC JESDS1 #i/ LR, B0 THEE 2155, 181518/
www.jedec.org.
Table 7 Thermal Resistance?
Parameter Symbol Values Unit |Noteor Number
Min Typ Max Test Condition
Thermal Characterization |Y¥ j10p - 0.9 15 K/w |2 P_4.4.0.15
Parameter Junction-Top
Thermal Rinic - 0.5 0.9 Kw |2 P_4.4.0.16
Resistance simulated
Junction-to-Case at exposed
pad
Thermal Riun - 26 - K/w |2 P_4.4.0.6
Resistance
Junction to
Ambient

1) el - IRkt

2) #R#E Jedec JESD51-2,-5,-7, TEBAXRBI FRA2s2p b =@ GEH + %) EEG21MRHAEE 2x70
um Cus 2x35umCu) BY76.2x114.3x 1.5 mm iR E# TR, EERANBERT, BENERERTHNS
OB FLIES 5B — 1 AREEM. BINRTE 7,=105°C. Possiparion=1W FHETRITH

Datasheet
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General Product Characteristics

A
4.4.1 PCBiIgE
70 um modeled (traces, cooling area)
E
E
(a]
i
70 pm, 5% metalization™®
*: means percentual Cu metalization on each layer
PCB_Zth_1:0p.emf
Figure5 1sOp PCB Cross Section
Y 70 pm modeled (traces)
£ 35 pum, 90% metalization*
E
2 35 m, 90% metalization*
Y 70 um, 5% metalization*
*» means percentual Cu metalization on each layer
FCB_Tth_zszpemd
Figure6 2s2p PCB Cross Section
?l*
JEDEC isip f footprrt
JEDEC 150p f GO0mm? JEDEC 241p
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint
PCE_sim_setup TSOS024.emf
Figure7 PCB setup for thermal simulations
e I —
[ e
—— E—
—— E—
— I —
—— —
= E—
Solder Pads and Vias
PCB 2:2p viss TSDS004 emf
Figure8 Thermalvias on PCB for 2s2p PCB setup
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General Product Characteristics

4.4.2

APEHT

10

Zinn [K/W]

Toumewr = 105°C
-

0.1

BTS71220-4ESx

— 252
150 = 600 mm?*
1<0p - 300 mm?
e 150 - foOtprint
0.01 T T T
0.0001 0.001 0.01 0.1 1 10 100 1000
Time [s]
Figure9 Typical Thermallmpedance. PCB setup according Chapter 4.4.1
BTS71220-4ESx
30
e 150p = Ta = 105 °C
80
70 +
:
= 60
o
50
N \_—-__
30
(1] 100 200 300 400 500 600
Cooling area [mm’]
Figure 10 Thermal Resistance on 1s0p PCB with various cooling surfaces
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Logic Pins
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5 mm e T R
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Input_IN_INTDIO.emf

Figure 11 Input circuitry
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Logic Pins
VD| A
Vo) max
Voih)
; Voivs)
Voimmymin
t
Internal channel }
ntemal channe 0 X 1 X 0
activation signal >
t
Input VDITH_2emf

Figure 12 Input Threshold voltages and hysteresis
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Logic Pins

IMUX#llll OUTz2 | oUT1 I ouT3 I ouTo I

L

INO i) »
L
Ino > &

IN1 I > R
.|
ry

_; Gate Control 0
L
| r
1L Gate Control 3
r
L~

Gate Control 1
Gate Control 2

LogicPins_InputMatrix_4chED_PCC.emf

Figure 13  Input Switch Matrix

5.2 BIhEES | B

5.2.1 SPI5 | B

BITIMEIEO (SPI) B— 1NN TRIFHEITMVIEO, FRAMERL: SO SI. SCLKFICSN, &R
FTI0E THRESZEE,

5.2.2 BRITHETVEI (LHI) 5| B

N T BoEfil-safelk DS, FHIRE T RITIENWM NS, LB SR ERBIE tiingbY, 1T
BEREEEE, 2ES6.1.7ME=e6.1.8 THREZEE,

5.2.3 SMERIR =D 5 | B

B OB IR IR Eh B IR HIThRE IR SKIEHI 1 NIMNEBER RETH R IRTNES, AR BrITHaY . —Fh BTz
Hl5 NBTS71220-4ESE (EDO) BYiaitH A1 —Fh A F 28T 2 iF 48\ (EDD) BViaitH. SMERES RETHERIRBhESRVER R
1M a BT LUEERNIS S, FARNRIESE &1 11 AR RGN MR HE ST ATFHE
REFBUERT.

HMERIXTHER BT 3@ID SPI{iL OUT . OUT4 ,

A B fBHI 5 LB ERIZ B 1 E R R TS I8 5pas B9 o
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Logic Pins

5.3

BSIFIEZES|

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

=4I\ (D) 5B = IN

Table 8 Electrical Characteristics: Logic Pins - General
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Digital Input Voierh) 0.8 13 2 \ See Figure 1l and|P_5.4.0.1
Voltage Threshold Figure 12
Clamping Voltage Im=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 Voivs) - 025 |- Vv Y P_5.4.0.4
See Figure 11 and
Figure 12
Digital Input Current Ioim) 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) &N - BRIt
5.4 BSFEIZES I - S4KIhEE
Table 9 Electrical Characteristics: Logic Pins - Advanced
Parameter Symbol Values Unit |Noteor Number
Min. [T Max Test
: yp- ) Condition
SPI pins
Digital Input Vesnrh) 0.8 13 2 v - P_5.5.0.1
Voltage Threshold
of Pin CSN
Digital Input Voltage Vserk(h) 0.8 13 2 Vv Y P_5.5.0.2
Threshold of Pin SCLK
Digital Input Voltage Vsiith) 0.8 13 2 v - P_5.5.0.3
Threshold of Pin SI
Digital Input Clamping Vesniciamey |- 7 - Vv 2 P_5.5.0.4
Voltage of Pin CSN lesn=1mA
Digital Input Clamping Vesniciampy) |65 7.5 8.5 \Y lesn=2mA P_5.5.0.5
Voltage of Pin CSN
17
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Logic Pins
Table9 Electrical Characteristics: Logic Pins - Advanced (continued)
Parameter Symbol Values Unit |Noteor Number
- Test
Min. Typ. Max. Condition
Digital Input Clamping V. - 7 - Y 2 P_5.5.0.6
Vo%tage of Pin SCL& SCLH(CLAPY Iscik=1 mA
Digital Input Clamping V. 6.5 7.5 8.5 v Iscik=2 MA P_5.5.0.7
Vo%tage of Pin SCLK sc(cLAP)
Digital Input Clamping V. - 7 - v 2) P_5.5.0.8
Vo%tage of Pin SI slcLAMPY) ls=1mA
Digital Input Voicawrs) |65 75 8.5 V. [ls=2mA P_5.5.0.9
Clamping Voltage of
Pin SI
Digital Input Hysteresis of | Vesynys) - 0.25 - v 2 P_5.5.0.11
Pin CSN See Figure 12
Digital Input Hysteresis of | V¢ ks - 0.25 - v 2 P_5.5.0.13
Pin SCLK See Figure 12
Digital Input Hysteresis of | Vg5 - 0.25 - v 2 P_5.5.0.15
Pin SI See Figure 12
Digital Input Current -1 2 10 25 PA Vesn=0.5V P_5.5.0.10
(“low”) of Pin CSN CSNb)
Digital Input Current -l 2 10 25 MA | Vesn=2.6V P_5.5.0.12
(“Righ”) of Pin CSN CSN)
Digital Input Current / 2 10 25 MA | Vsak=0.5V P_5.5.0.14
(“low”) of Pin SCLK SCH®
Digital Input Current / 2 10 25 PA Vsck=2.6V P_5.5.0.16
(“high”) of Pin SCLK SCLK(H)
Digital Input Current lsiy 2 10 25 MA  [V5=0.5V P_5.5.0.18
(“low”) of Pin SI
Digital Input Current / 2 10 25 PA Vs=2.6V P_5.5.0.20
(“high”) of Pin SI S
Digital Output Voltage V. 0 - 0.5 v Iso=-0.5mA P_5.5.0.22
(“low”) of Ifin SO o)
Digital Output Voltage V. Voo- - V v Iso=0.5 mA P_5.5.0.23
(“igh”) of Pin SO S0 0.5V %
Output Tristate Leakage |/so(orp) -1 - 1 HA | Vesn=Vpp P_5.5.0.24
Current of Pin SO Vso=0V or
Vesn=Vop
Vso=Vp
LHI pin
Digital Input Voltage 7 14 1.9 2.6 v - P_5.5.0.25
Threshold of Pin LEH LT
Digital Input Clamping % - 7 - v 2 P_5.5.0.27
Voltage of Pin LHI HH(CLAPY Jo= 1 mA
Digital Input Vincianps) |65 75 8.5 V. [lw=2mA P_5.5.0.28
Clamping Voltage of
Pin LHI
18
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Table 9 Electrical Characteristics: Logic Pins - Advanced (continued)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test
Condition
Digital Input Hysteresis of |V, ys) - 0.25 - v o2 P_5.5.0.29
Pin LHI
Digital Input Current L win 10 32 65 Vim=5V P_5.5.0.30
(“high”) of Pin LHI Vop=0V
Digital Input Current Lwi 10 24 45 Vin=0.8V P_5.5.0.32
(“low”) of Pin LHI Vop=0V
External Driver Pins
Digital Output Voltage Veporw 0 - 0.5 % lepo=-0.2mA  |P_5.5.0.33
(“low”) of Pin EDO
Digital Output Voltage Vepon) Voo~ - Voo \ lepo=0.2 MA P_5.5.0.34
(“high”) of Pin EDO 0.5V
Digital Output Voltage Vepp) 0 - 0.5 % leoo=-0.2mA  |P_5.5.0.36
(“low”) of Pin EDD
Digital Output Voltage VeppH) Voo - - Voo \% leop=0.2 MA P_5.5.0.37
(“high”) of Pin EDD 0.5V
1) 1XThEEM,
2) Tl - BRI,
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6 =z

BTS71220-4ESE B EEIREE e

o ThERMEBEBE (1)

o HFMHEBEE (V)

Vs BRIRERIE IR BBt H A FThERRAVIRTNERRR , 10 Voo FH T SPIIZEEMIRENSOSRle Vs N Voo BRIREEIE

BEBRXBEKRNBE, afhEENSBERTRESERNBCEHEXINEE, FHARK5:
v REVEBERELESPIBN, SPIFFSRFME REAE

v EIRENRESXAREEE, BMEERITRATHERMN. —B Voz Veor , BEMZER

17

51D vs BEBR R, MRAEERENT, v« EHIBRSHAE, SE V< Vo, WRBRLIXE
il SPI 85 (BZHET 6.2 F1ET 10.5 THREZER) o & 10 BR 7TIREFRFER Vs M Voo BBIRE

EMZTHREEIT AR,
Table 10 Device capability as function of Vsand y

Voo = Vooieo)
(VDD(po) see P_6411)

Voo Vooipo)

Vs= Ve
(Vsireysee P_6.4.0.5)

Channels are OFF

Channels are OFF

SPIregisters 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

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

Channels are OFF

Channels are OFF

SPIregisters reset

SPI registers available

SPI communication not
available (fsc.k = 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) ERYNEEEARER.
2) ENESZAE, T F R STDDIAG,

3) VSEIEEMRERGFEER. &F EW 6.2
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6.1 BEERN

BTS71220-4ESE BE LU MRER:

v PRERAREC

o SEERR

v R

;3= y

v BATIRR

v BATHUEER

IRFRZ BV IRIRIE A TEBHAE

v HFEIR (Voo)

+ INn5|fliZ4E

« LHIZ|Z4E

o (BERRES SR E 2R (DCR. MUX)

+ HtHEFFERIRE (ouT. 0UTn)

v EREFTHERNRS

14 BT BEERAKEE o BTS71220-4ESE {TAUR—ESHASRIER HAMRFRIIMNE. 1t
5, BFRECNEREN v HBEBE, FEeTUERIERREEN TN LT,
BRENBSEIEIR BTS71220-4ESERSFMEIFIER -

v RHBERS

¢ SPIFEFSHRUE

o SPUBIIIRT

o VSR ERERERR (EEEREX TEINNE, HtFE TERX B ollE) .
+ VDD 5|BEFERTR (hoo)

K1 ETTEMREER, Vs Voo HEBE, MR TREZEMNIIGE (BERE, sSPIBEMSPIFE
2) o
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Power Supply
LHI = "high”
- Power-up
Unsupplied
h 4
DCR.MUX = 111, or SPI Reset " LHI ="low"
Stand-by [, Sleep
'y - DCR.MUX # 111, + T % LHI ="high"
OUT.OUTn = 1, | : I :
or INn = "high" | I | I
| I ¥ \ 4
N0 = "low" & _ _ INn="low'oriNn="low"&sPiReset 3y | | | ovr.cuma = oaor
OUT.OUTn = O, _ | | | SPI_Reset .
e D Limp Home
| + our.ovta = 1,1 | f A A
A A |
DCR.MUX _# 111. or |Nn="high" I
¢ — ZCEME 2 L .l__fE.__ Read | um=rhigh
Active | — 2B = iy aitn-tlow o y INn = “low"
LHI ="high" & INn = "low"
INn ="high"
A h 4
LHI ="high" & INn = "high" wl L‘Imp Home
LHI = "low" & INn = "high" Active

Note: 5P bits which are not stated are considered to have the default value or are unchanged compared to the previous state. Supply vo ltages are

considered to be in operative range if not specified different. §P1_Reset is performed if Vo < Voojeo) of HRCR.RST = 1s
Dashed lines indicate transitions between modes whic h 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 Vs = Vgrp) Vsirp) = Vs = Vsuy) Vs> Vuy)
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
klcntwieeHome SPI registers | protected” reset reset
(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.
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6.1.1 kR EH

EXMRET, SHEAKRLE (vs 515030 voD SIM EKRMEMBE) , BAHBEEIRTFHERBR
E=E,

6.1.2 il

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

6.1.3 KREEET

LR HFHNSIBI(NND, LH) IEEAREF”, FHEDCR.MUXIREN111s, O TFRERER,
BTS71220-4ESEFERIRIER, FTEMH AR X ARE. TR Vo> Vooro), SPIZT 1728 A1 JRIE, HFIER MR/
(BB hssieer) ) o HesFRFERERE, EESBRITREIPVE. BWITVS Vs AR VsS5 Vs
RYEBERR Ao BIME Vs < Vsire, X AT HFERH1THRIZ.

6.1.4 FHER

Y DCR. MUX #1117 BREFTHBEENES (EIsPiso@ITHmAGIH) , BELTHIUER. FrE
BEXHE, EREERBERMETELIRE, FiLSEEEREREN. BTHA—THS M ahAE <8Iz
RHHNIT, ERGHENEMER. ATLUHITSPIE .

6.1.5 HEER

TASEAT, — P HSMREARESIABREE (BESPIEEIMWASIM, SNRHWCR.COL =15).
REWLL, MFDCR.MUX=111;, FREMLEXTE, BYUEEUXEMREUESFHENENERFHT
FBiE,

AFE  HIFDCR.MUX=1115,0UTE 728 I H, FEETE FIBIERHANZEIETL. HWCR. COL =1po

6.1.6 JETNIRI

UEWTRRE B A— MRS MGLITHN, BTST1204ESEEER TIFER. IENRERHS
Hlowopcmel&TEs Voo (HEBEBE EIRER A EBIBENKIRIRMNRTS, FIEMAZIHEIEER
YEEBT.

6.1.7 BT

L LHI SIIEMIAEHEEE t> tuing BY, SHFENEITERER, SPIHEERSEMNRINME. REI2
Wr ( sSTDDIAG.LHI) FHIMENANEE[N 1. HBIEFEEREIT— sTDDIAGIXE, S E 15 LT
REZEE, SPI HF1F85n] BT i5EY/iAi), ERRDIAG. STDDIAG. WRNDIAG 1 ICS AI BT EITIRI
BYIZ B,

LR TFHRERP (Vs < Vsar ) B LHI SIBIE(I9“E7BY, STDDIAG.LHI {if#Ell, ERGFA=E
HEREERNBITIE, LIPSTDDIAG. VSMON FISTDDIAG. TER 11145 & i AR & Bt BR SR IPS
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Vo A

Vs(rp)

L J

LHI A t"‘fu-lﬁ )

pin

A\ J

STDDIAG 4
.LHI

Y

Read STDDIAG % Read STDDIAG 4 Read STDDIAG %
SPI 1 EtLHIC.".ﬂE | Eru—ut—‘\&]E i Eriigac)

I I
comm. | available re ad-only available all command rejected I
1

available reset available protected |

registers

t

Note: Device out ofSleep mode when SPicomm. ,availab le* ) ,
Power Supply_LimpHomeActiveemf

Figure15 Limp Home Activation as function of Vs

6.1.8  HRITHAUERIU
LB EMTFRITHIES INSIMEBEMN S, FNRITEDER, IR, BT ERIPEREHE
o BT SPIFEBLETN, EILARELEA A A,

-
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6.1.9 7E MR Bk B ia]
2 BTS71220-4ESE 0 FiEE XS BE I TIE AT, @8 S@AE S tonE Xo
Eh0_ N ERRIRIEIE R 2 —FrEEpd B E] (S0E 16FFR) o

BTS71220-4ESE HEER

tLch&c:
. twupc:]
Unsupplied
L4
tTRﬂNS:S-’ tLHl[.qc:*’ tTRﬂNSzS.’
»
Stand-by |, Sleep
-+
A t‘RANSzSTEY 1 [y | A t.Hh:N:] + tTRnN'SzSTE‘f'
taq l | ELI‘ ﬂ)l A 4 A 4
S ) 4 T A B N~ N~ .
toss | [ Limp Home
| Eorr + Erranseste I 3 T
r——————————_——_—————— - A A A
v ¥ l '"'I |
tout Lrmnsastar t t
A———————— == — — — — — - LHigac)  Lransestay 1
. Loer + Eramsaste Ready _________
Active F-————-—=-===—-—--—-— > fot N -
off t Loy 5| LB
L+ ¥
tLHI .
(AC)
: Limp Home
LHI[AC) .
> Active
Note: Dashed lines indicate transition timing s between modes which should not be used for normal o peration.
Power5up ply_0pMeo des_Timin gs_emf

Figure16 Transition Time diagram

6.2 VsRIE
TE Vsor) F Vov) 22181 , RIENIGIMRAE R, tNRBIBETE (FEENMERN BRI TENMER) HEHBEER

FREBE Vsuy » WASZER XARLBEE, H8EFLTFHIEN. EEASRITIRAR,
STDDIAG.VSMON BUHBIEEEIHEE. HRESMEREXTAERIEMIRESE, BTEE t> travsaster
BY3ER, BHE| STDDIAG.VSMON BH& M.

—BHEBBE Vs & T ITIEEE Vsor » MBRIANSIMEMI N D HEES, ouT FFasFMMUENA 1.,
BHERAR. ERERE tonaww, UWRIPSEHEREBEHSBRESRG (IRIEAEC -Q100-012) ,

W B 17 Firo
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F 9

Vs

~

VSI:O ]

Vsiuv)

VS{T P}

AN

toeLavuv)

 J

-

STDDIAG.
VSMON

Y

STDDIAG.
TER

Read

STODIAG #—

Read

STODIAG %

L J

Read STDDIAG 4

Read STODIAG 4

L J

Operation
Mode I Stand-by

Active

Sleep

Ready

Active |

3
!

t

Power Supply_UVRVS.emf

Figure 17 Vsundervoltage behavior

ERFH

6.3

UT &Gz REsPIEEREMAEIRKIAME:
v Voo R EESER T RIEBEVooeo
- SPIHFEFHRREEMANERINME (EEMABHNE—ERA,
STDDIAG.TER B E1s)o

- MR Vs RS LH AE, WERITHHSEEFRRE L

o LHISIBITE t > tieo B Vs> Vsrn BRBIB LA
- BEFTEFREMENIIAE. ERRDIAG HIWRNDIAG BREE,

- ERITHESEEREL

v S{If< (HWCR.RST = 15) HITHVs > Vs

- EEFEFHERREENHIOAME

- BERIHSFREL
MRFEEAENUFHEFAERNS I HEELREF", WA EEERFXH.
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6.4 EBIREBSFYE

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

MRS 2B PRM A EEEME. PRIESIMREA):

9.5mQ:Ri=2.60Q
22.5mQ:R=4.80Q

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 2.3 31 \ Vsdecreasing P_6.4.0.1
Shutdown IN =“high” or

OUT.OUTn =13

From Vps< 0.5V to

Vbs= Vs

See Figure 17
Power Supply Minimum Vsiop) 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 Vsire) 0.6 1.0 1.8 % Vsdecreasing P_6.4.0.5
Voltage Threshold for STDDIAG.VSMON= 1;
Battery  Transients STDDIAG.TER =15
Protection DCR.MUX #111s

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

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

Vs=0V

See Figure 17
Breakdown Voltage Vs(rev) 16 - 30 Vv Y P_6.4.0.9
between GND and VS Pins lonp(rev) = 14 MA
in Reverse Battery T,=150°C
1) &N - \RiIERIt.
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Power Supply
6.41  HBIFRBSKM - spoc™
Table 13 Electrical Characteristics: Power Supply - SPOC™
Parameter Symbol Values Unit | Note or Number
VDD pin
Digital Supply Operating | Vpp(op) 245 |43 5.5 v b P_6.4.1.1
Voltage fsck=5 MHz
Digital Supply Power-On | Vyp0) 1.4 1.9 2.3 Vv b P_6.4.1.9
Reset Threshold Voltage Vopincreasing
Digital Supply Undervoltage| V) 13 1.8 22 \% Voo decreasing P_6.4.1.2
Shutdown OUT .OUTn = 15

From Vps< 0.5V to
Vbs= Vs
Digital Supply Undervoltage| Vopys) - 0.1 - Vv b P_6.4.13
Shutdown Hysteresis
Digital Supply Clamping  |Vopcawpy |- 6.5 - v 2 P_6.4.1.11
Voltage Iop=1 mA
Digital Supply Clamping | Vppciampy |6 7 8 \ Iop=20 MmA P_6.4.1.12
Voltage
Power-On Wake Up Time | twu(ro) - 10 30 pus | Y P 6.4.1.13
Transition Time to Stand-by| trgansostey |5 10 30 us b P_6.4.1.4
Mode
Transition Timeto Sleep | trpansasie |1 5 60 us |V P_6.4.15
Mode
Limp Home t i) 10 20 40 us |V P_6.4.1.6
Acknowledgement Time
1) Trlis - RIEEit.
2) SNRiwHEEH N AL SHANBEIFREMNN.
28
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6.5 BRI - T RSE

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

M2 HE R HER R Fd. (RIEZIMREA):

9.5mQ:Ri=2.60Q
22.5mO:R=4.80Q

6.5.1 BTS71220-4ESE

Table 14 Electrical Characteristics: Power Supply BTS71220-4ESE

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

Digital Supply Current oo - 80 200 PA fsck=0 MHz P_6.5.31.1
Consumption in Normal Vs> V)
Operation Vesn=Vop=5V

DCR.MUX #111p
Digital Supply Current Ioopcve) |- 2.5 - mA |Y2 P_6.5.31.2
Consumption in Normal fsck =5 MHz
Operation during SPI Vo>V,
Traffic (Average) 255 Vv \S}(CUS\;) \:/D(;’

Vv CL(so) =50

pF

DCR.MUX #111p
Consumption in Sleep Vs> Vs
Mode Vesn=Vop=5V

DCR.MUX =111;
Consumption in Sleep Vs> Vs
Mode Vesn=Vop =5V

DCR.MUX =111

T,=85°C
Power Supply Current lvs(sLeer) 85 |~ 0.05 |07 A |23 P_6.5.31.4
Consumption in Sleep Vs=18V
Mode with Loads at T, < Vour=0V
85°C INX = “low”

T,=85°C
Power Supply Current Iys(sLeep) 150 |~ 2 100 HA 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 |lgnpiactivey | = 5 7 mA  |Vs=18V P_6.5.31.6
Mode (all Channels ON) Vop=5V

INx =“high” or

OUT.OUTn =13
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Table 14 Electrical Characteristics: Power Supply BTS71220-4ESE (continued)

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

Operating Currentin Ready |lg\preapy) |- 80 200 HA Vs=18V P_6.5.31.8
Mode Vesn=Vop=5V

fSCLK =0 MHz

DCR.MUX=111;

OUT.OUTn =1;
Operating Currentin Stand- | Igyp(stay) - 1.25 2 mA  [Vs=18V P_6.5.31.9
by Mode Voo=5V

DCR.MUX # 111
1) SEMXAEZ0: 0101010101010101F1 1010101010101010,
2) REIEFME - BigitHEE.
3) NR Voo < Voo LHI ="low” FH BRI E S 1TEEE > 0, Iowp(stay) To 228 o
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7 ThELE

ST R KAFHEBEERAN B EEINZE MOSFET 19,

7.1 Mt SEEBEE
S@EBH Rbs(on) FEEURTFLEET . B 18 B REAN T, EA Rbs(on) 1k, y h FRE2" N T

1£ 7,=150 °C B MIFFBIER K Roson) o

Rps(on) Variation over T,
220
. ! |

Reference value:
2" = Ry om,max @ 150 °C

——————— 0
 — — — — /‘

L60 1 | /
140 . - — .

120 4 —//

100

0.80 -

200 +

Rps(on) Variation factor

0.60 -+

0.40 -

0.20 4 I I I ] I I I I 1 I ! | eemTypical |

0.00 - | | } | } } } | } | } |
-40 =30 =20 -10 o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Junction Temperature (°C)

Figure 18 Rpson) variation factor

RERMEITHERIER F 8.4.1 5,

7.2 IR mh 61 %

7.2.1 IR =h PR M4 72

IXmhRR M4 A EAY, 19 FREVFT AN KA BT [ AR IR, FFKXBEE(E Fon« Eorr STAFEEFE. BYIE]
ton~  torr FXIEEES
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N /4
OUT.0OUTn

Vingrey

\
\

Vingavs)

v

A~
L"’G uT

90% of /s

ton

70% of /s

30% of Vs

/ | (dV/dton

LompeLa)

torrpeLAY)

T~

-(dV/dt)orr

torr

70% of Vs

30% of Vg

10% of Vs

v

A
pJ MOs

1

-EON

Eorr

Figure 19
7.2.2

Switching a Resistive Load

IXEh B H

HHEEBARXARM AT, BE Voor IBEEMBAILUT, ENBRSMWEIRTIER. N7 HLIESRMHF
R Emmias, KRBT BEHAUNG, USRI GmHBE, 6 Vos=Vos cLavp) o [ 20 ERT AL

RIS E, HUSHEET 6.17 AT ERIFE T RIPSE M

Vs

High-side
Channel

T

VS Vos
7| Vosiwm L _||—- Vostcune)
T IS
] I
rn—>=
VsicLame) OUT T
,SZ L Voun
b
g L GND il L
& vl
L 4 r
. -
PowerStage_Clamp_INTDIO.emf
Figure20 Output Clamp concept
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TR EHMSIZR, BBETE BTST1220-4ESE #fl. REETEANWMT (7.1):

® = Vosccramn [VS _V[;L(CLAMP) | ln(l V- \I:][;;(ELLAMP)) ' [L} | ﬁLI 7y
RARE, UMBATRRNEAER, RITHRILITIRE,
7.2.3 M EBERS
ATREERFFEE, FEWIT Vo BE, SMEER /R, MBEKIZEN (8 bcrMUX %
I8 - ZIE 21) F Vos FFEHIRT VossiofY, Hith DMOS KB DR, XAE ML S@eEfR, Fit
B FEIRAEE N, Vos = Vosisio o Vos IR NNERRALEBERAESS EA M T(E, MMt HEER
SEEIRNIR M EEFRY kus $5Eo

r
INJ
OUT.OUTn | I
t
F
cs
DCR . MUX 110 I ooo 110
L_--
JIL -~
J A\ »
t
Vs A ’ts| qm;r Il‘s| S{OFF)
Vs j
Vos(sioy
U/~ ~. ,
t
PowerStage_GBR_diag.emf

Figure21 Output Voltage Limitation activation during diagnosis

7.2.4 REhAMHEH

HITABREREN, BESFESRBER. BABRTEAE. ESR. RABENMRENBAIFIE,
ATRBNHIEENEES], BTS71220-4ESEfRMH T RIZRI=HITNEE, HFIZR{IsrRC. srRen AEIRY, 18

Ro@ERRERY (MET7.4.1),
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7.3 BEFF R

7.3.1 HRBRTH

LlVour> VsBY, BBRWAANDIRBHE (WE22) » XMEGRITAFEEEBR
MRBELRTFRARST, BAREAZIRE, mESHENME, ABREFRBREEEAS. XAESSE
K2 MAEEREE AMXF. tARBELTF ONIKE, WBT LAFIHA Ros vy BHIE R RITHERFEES Ros
on PRIEEIEITHES,

EFRABERRZET, RBw<hnw, BEMSERFFBIXFRS.

£ InverseON, RE/w < g, FLAATES R ERZHHAETFEE (S B 23),

Ve
{1 m
L
Gate |I
a
Driver ||
_— I—‘ Vinw=Vour=Vs
Device INV I
Logic Comp. ouT -—
GND
PowerStage_InvOurr_IN TDIOemf
Figure 22 Inverse Current Circuitry
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/
IN CASE 1: Switch is ON \\ / IN CASE 2: Switch is OFF )
A
ON OFF
>t -t
||_ |L
NORMAL NORMAL NORMAL NORMAL —
-1 =
INVERSE INVERSE
DMOS state DMOS state
ON OFF
_ >t
N N J
4 CASE i i /— ; ; N
3 : Switch ONinto Inverse Current CASE 4: Switch OFF into Inverse Current
IN IN
1 OFF ON ON OFF
-t -t
||_ |L
N NORMAL NORMAL NORMAL NORMAL .
t
INVERSE INVERSE
DMOS state DMOS state
[
OFF ON ON OFF
- t
\ AN /
PowerStage_lmeCurr_INVD Memd

Figure23 InverseON - Channel behavior in case of applied Inverse Current
P EE R B EIE], 1D m R FI R = W 2 Yo
7.3.2 H{TUREE

SHERXZMBEEREN R, REWEN, MMBERRERTERELS XA, XITREREXH]
MBERAZEANGEE, AT7TERXMER, NREANEEEH, FERRBERY, 7ESPIF
B M1 (Pcs . pcen), FIIEHIEBE0&3FNIEE1&2FHEX. & PCcS. PcCn B, BENXFAMEF =
B&H B R RIPERERE Rl ovs. MR—MBENIRFRIPEEIRERKEBR (OCR.0CTn = 1g), N
R MBE R R RIPEEIIEIRA Lovne HEOBEMNERITHRBLERALH, REF— 1848
Neestarricr i B E], M MBEEHEXF. BT, BINTEEEHEKERRERITHES. NR—MBER
R ZRAEE, (SRC.SRCn = L), MAHBKEX TIRBEHEERRFEINGE. SBEHEKBE
(PCS.PCCn = 1), /NG THIH BERSEIIEERE A, BT/ ERTEALLAISHBETEN. &
BV 9.7 THREZIFE, N7 HEHARIR TR, ZRAHKE (Pcs.pccn = 05), FHEX
BENERRFERERY MRFEHTRELERFTERS MRERREXRMMITE, FEOBERE, 7
REBEHEOHE, BLEESHERE,
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HERNCEERN, BRI wowtEIN—EF. AAHRFERHBEIAYE L EEPCB AR P AYIRIE

BRE T RERHERTE I,

7.3.3 H I ENERREEFEYE

EHNECE P BTS71220-4ESE AIEEBHA XY (At SEAFXEXT, WNE24FR) , {KIBFXEE
MMEGE AR ARRNITET| dVour/ dtle BN, HEBFXIREEY, MHEATESTELEERXTH
B (MARERsonZX THE) « XERXRXBESERMSE DMOS T, HARZHRIF,

Vear

R/L cable

E?]

VS

1H
ON (DC) - INx-EB

OUTx

N
|

OUTy

INy|- OFF

[dVoyr/ dt

Cross
Current through Motor l Current

oFF Hiq&

O,

i

ON (PWM)

r JUUL

Power & oge_Passive Slew_SPOC.emf

Figure24 High-Side switch used in Bridge configuration
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7.4 ThER L B S

Voo=3.0VES55V,Vs=6V ZE 18V, T,=-40°C & +150 °C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt R4 2 HA R M AEEESmE. FRIESIMRER):

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

Table 15 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Voltages
Drain to Source Clamping | Vpsciavp)_40 |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 | Vpgciavp) 25 |35 38 44 \Y b P_7.4.0.2
Voltageat 7,=225°C IL=5mA
T,=25°C
See Figure 20
1)MERE T,= 150°C.
7.41  IHERFHIFKMHE - spoc™
Table 16 Electrical Characteristics: Power Stages - SPOC™
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Timings
Switch-ON Delay ton(ELAY) 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
VOUT =10% Vs
PCS.PCCn=1;s
Switch-OFF Delay torrpeLay | 10 30 60 us  |Vs=13.5V P_7.4.22
Vour =90% Vs
Switch-ON Time ton 20 55 100 |us |Vs=13.5V P_7.423
VOUT =90% Vs
SRC.SRCn=0g
PCS.PCCn=0g
Switch-ON ton 20 70 125  |ps |? P_7.4.2.20
Time (parallel Vs=13.5V
mode) Vour =90% Vs
SRC.SRCn =03
PCS.PCCn=1;5
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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 tore 20 55 100 us Vs=13.5V P_7.4.2.6
Vour =10% Vs
SRC.SRCn=0s
Switch-OFF Time torr 30 75 150 |us  |Vs=13.5V P_7.4.2.7
Vour =10% Vs
SRC.SRCn =13
Switch-ON/OFF Matching | Atsw -50 0 50 ys Vs=13.5V P_7.4.2.9
ton~ torr PCS.PCCn =0
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 =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=0s
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=1s
Slew Rate Matching AdV/dt)sw |-30 0 30 % b P_7.4.2.17
Vs=13.5V
Voltages
Output Voltage Drop VossLo) 2 10 18 mv |2 P_7.4.2.18
Limitation at Small Load I.=1loy=20mA
Currents

1) A(dV/dt)sw= ((dV/dt)on- (dV/dt)ore) / (((dV/dt)on+ (dV/dt)or)/ 2).
2) RETEFME - BIRIHIERE.
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7.5 BT - THRBHER

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

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

751  THERHK-9.5mQO
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 Ros(on)_25 - 9.5 - mQ |V P_7.5.15.1
T_J:25 OC TJ:25 °C
ON-State Resistance at Ros(on)_150 - - 16.5 mQ | T,=150°C P_7.5.15.2
T,=150 °C
ON-State Resistance Rosion) crank |~ - 20.5 mQ | T,=150°C P_7.5.153
in Cranking Vs=3.1V
ON-State Resistance in Rosny)._25 - 9.5 - mQ |? P_7.5.15.4
Inverse Currentat 7,=25°C T,=25°C

1=l (now)
ON-State Resistance in Rosinv 1o |- - 205 |mQ |V P_7.5.15.5
Inverse Current at 7,= T,=150°C
150°C I ==l nomy
ON-State Resistance in Rosrev.2s |- 19 - mQ |? P_7.5.15.6
Reverse Polarity at T,= T,=25°C
o Vs=-13.5V

1=l (now)

RSENSE: 1.2 kQ
ON-State Resistance Rosev. 150 |- - 33 mQ |V P_7.5.15.7
in Reverse Polarity at T,=150°C
T,=150°C Vs=-13.5V

I =l nom)

RSENSE: 1.2 kQ
Nominal Load Current per |/ yow) - 5 - A b P_7.5.15.8
Channel (all Channels Ta=85°C
Active) T,=150°C
Output Leakage Currentat |/ o) g5 - 0.06 0.3 HA b P_7.5.15.9
TJS 85 OC VOUTZOV

Vin = “low” and

OUT.OUTn = 0g

Ta<85°C
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Table 17 Electrical Characteristics: Power Stages - 9.5 mQ (continued)
Parameter Symbol Values Unit |Noteor Number
Output Leakage Currentat |/, orr 150 - - 12 HA Vour=0V P_7.5.15.10
T,=150°C Vin = “low” and
OUT.OUTn = 0g
TAa=150 °C
Inverse Current Capability |/, - 5 - A b P_7.5.15.11
Vs<Vour
IN = “high” or
OUT.OUTn =1;
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/ dt] - - 10 Vips | P_7.5.15.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage |[Vpspiope) - 500 600 mv | P_7.5.15.13
[.=-190 mA
T,=150 °C
Switching Energy
Switch-ON Energy Eon - 053 |- mJ |V P_7.5.15.14
Vs =18V
SRC.SRCn =03
PCS.PCCn=0;s
Switch-OFF Energy Eore - 0.68 |- mJ | P_7.5.15.15
Vs =18V
SRC.SRCn=0g
PCS.PCCn=0g
1) &N - BRIt
752  IOFEEHE -22.5m0
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 Roson 2s |- 225 |- mQ |V P_7.5.16.1
T)=25°C T)=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)
40
Datasheet Rev.1.10

2021-03-23



BTS71220 - 4ESE
SPOC™+2

Infineon

Power Stages
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 Rosm 150 |- - 44 mQ | P_7.5.16.5
Inverse Currentat T,= T,=150°C
150 °C I.= -1 (now)
ON-State Resistance in Rosrev)._25 45 - mQ | P_7.5.16.6
Reverse Polarity at T,= T,=25°C
25°C Vs=-13.5V
I = -1 (nowm)
Rsense= 1.2 kQ
ON-State Resistance Rosev 150 |- - 70 mQ |V P_7.5.16.7
in Reverse Polarity at T,=150°C
T,=150°C Vs=-135V
I = -1 (nowm)
RSENSE: 1.2 kQ
Nominal Load Current per |/ o) - 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
7,=85°C Vour=0V
Vin = “low” and
OUT.OUTn =0g
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 =0g
Ta=150°C
Inverse Current Capability |/ yy - 3 - A b P_7.5.16.11
Vs<Vour
IN = “high” or
OUT.OUTn=1;
Voltage Slope
Passive Slew Rate (e.g. for ||dVour/dt| |- - 10 Vips | P_7.5.16.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage ||Vpspiopy| |- 500 600 mv | P_7.5.16.13
[.=-190 mA
T,=150°C
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Table 18 Electrical Characteristics: Power Stages - 22.5 mQ (continued)

Parameter Symbol Values Unit |Noteor Number
Switching Energy
Switch-ON Energy Eon - 030 |- mJ |V P_7.5.16.14
Vs =18V
SRC.SRCn=0g
PCS.PCCn=0g
Switch-OFF Energy Eore - 038 |- mJ |V P_7.5.16.15
Vs=18V
SRC.SRCn=0g
PCS.PCCn=0g
1) BN - \BIgigit.
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8 P

BTS71220-4ESE BB RRIP. SRR, RMEEBM (7 ReverseON) MIPERIP, HI[HFRL TFHER
R, SEMTRERIFEER. SERIPEFMBIZERIVTIEREER. 2 GND # Vs 5|ix mAtER,
[ [a) B8 S ARIPEE R R

8.1 TR R

ZESM A TBEERE T AT IRERIFEBE (T)nes) BT RRIFEER (T)on)e HRE T, BIEP—
NEE (Trnes T Toom ) B, HEREERFWKHE, LABILERIF, MNVAY WRNDIAG.WRNn (& (IFHTEIR
SRR, BEREXARES, HIEILE IR 19 RFAMRNER %M. 1THWME 25 iR (x4l
BIRP) ME 26 GIETERRIF) o T RHISTEFRIPHEERE,

A
IN /
OUT.OUTn
t
I A
‘[L(o\.LJ
I ‘ l
\ >
t
A
T,
Ttaes)
'
t
!IS A { hﬂ n
J >
t
A
Internal 0 1 B
counter >
t
A
WRNDIAG.WRNn 0 1 0
»
Read WRNDIAG - t
Protection_OT_Restart.emf

Figure25 Overtemperature Protection (Absolute)
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'
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“TAARAARAT N
>
t
A
T
Tijansg)
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¥
TJ[start]
Tyrer)
>
t
A
;IS
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t
L";s;:::Tl 73 IS 6 N I I ey I
'
A t
WRNDIAG,WRan 0 I 1 UI 1 1 0 I 1 |
'
A Read WRNDIAG < Read WRNDIAG -a— t
ERRDIAG.ERRn | 0 1 0 |
»
HWCR.CLC = 1p - t
Protection_dT_Restart.emf

Figure 26 Overtemperature Protection (Dynamic)

LI ERFRIPFEBATFIEEEXFARH, FXAE 8.3.1E MEANERRIEERHEG,
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8.2 o #HRIF

BTS71220-4ESETEXME AE R Bt AT R EIRIF, XTI REE (WE 27), FHIRIEINZEDMOS
FRIHAYEEE Vos B BHIERE

¢ /L(o\/Lo)When Vos<13V

U /L(OVLl) when Vps>22V

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

Overload threshold variation ("1" =15y, @ Vps =5 V)
11
- OCR.OCTn =0

1= —— === OCROCTn =1
0.9
08
07

| hyovisy

L e e e e s e s e e
04
03
0.2
01

0

4 8 n 16 20 24 28
Drain Source Voltage (V)

Figure 27 Overload current thresholds

%ILZIL(OVL) (ILOVLo:EILOVLl) Ej-: Lﬁ?&lﬂo L_JE__[LX*E?E%831EEP#+ E’JEF%%E%’[FEE

8.3 REFRHFRIPAIZEHF
EARRAFRIFNEINES (IRESGIH) H~E3MITH:
v REMESEEXHE, RERHINER ST

v REMBERNEARFIRENSHES

+ FENAIWRNDIAG.WRNn R E I E L. H W FER R,

MR RIPVIGIER AR R 19 FAARMER &4, NEEr UBEXITH. #ERBEZITEEE
EAH” ( RCD.RCDn BE{IZE0:).
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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 1oy I.<50 mA

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

NResTART < MRESTART(CR)

RCD.RCDn =0

8.3.1 =k

3 INx BjouT.ouTn BfIN“E", HENAVEBEITH. EHERHET, WBRKXF, BERETHEHRF
MHEIRER &GN AFER (W3R 19), WRNDIAG.WRNn T7XETHAEIE (L, HWIPHFEESH
BFRHEWRNDIAG #&RIX, MWRNDIAGHERR, FRIFEE neesrarrcn BRI BIERD, T—MNIR
fWRNDIAG.WRNn HXEfil, MNMRAHREBHER, FILUETIRERCD.RCDn A 1: KIEFAE(T.
ZRCD.RCDn BUA 1:8Y, ERITHERIKE (L, HBEXREIBIFIRSE, #HMAYERRDIAG. ERRn
UK E L, BIIRE SPI UHWCR.CLC REMERHFRMITHRBRE 1. WRBASIH AT K
OUT.OUTn &N 1z, WEEENIHWCR. CLC 1ELXFILEMTH. MBRBIGFEXAZHEE BN
poRAYE], NMAMERESFR> e BEEFBTHEIE,

BERRERU B 28F7T.
IN/ 4 -
OUT.OUT: I
t
r
Short circuit -
to ground I | .
t
J_‘ 4 b > trerry
luow w w H ‘A A
t
Intt | 1 Mg “‘Q
nterna
e o Tala e[ = [ et [l 2 2 [ L fl : |
4 .-;:g 0 t
womewma | @ |1 ] L | 1 — : |
r Read WRNDIAG ‘{Q t
RCS.RCSﬂl 0 l1|2]3l4’5|6‘ T l‘Z’l 7 1 0 ‘
HWOR .CLC = 14— RCD.RCOn = 1,4 HWOR .CLC = 14— t
A Note: Maxim um peak current depending on system impedance Protection_Restartemf

Figure28 Restart Strategy timing diagram
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t=tse avcmy E2 toe L avcay b= faerme firafac)
.
w1 |
t
-
LHI
t
.
Short circuit -
to ground I .
k 2 t
I i
lyowy T ‘ ‘ N 1 N N ‘ 1 | 1 4 & ‘ ‘
t
.
Internal
counter | 0 |1|2|3]4|5[ﬁ| Nezsrarmier) + 1 0 | 1[2[3|4|Sls| Nazsraamier) + 1 0[1'2|3]4l\5[6|nREgr;m[CR|+1|
t
WRNDIAG. WENn | 0 | 1 0 | 1 1 0| 1 1 Ul 1 |

>
Read WRNDIAG 4 Read WRNDIAG-— ' Read WRNDIAG Read WRNDIAG 4 ¥ Read WRNDIAG t
. . . N Protection_Restart_|LH.emf
4 Note: Moximum peak current depending onsystem impedance

Figure 29 Restart Strategy timing diagram in Limp Home

8.4 HthRiP
8.4.1 R LRI

ERRMEFH (WBIRNKk@EEM) F, HTF ReverseON FFERS T iR FHITHEIBFE D R
s RIS ON (BIRBER Ros rey ) o BEHESTEHEMIFZIREHITMEFETINER, B
Wi AR EY A BB RO R ZIFTER L E B RS, @S F EIREIR Voo MERFRAS IR BRI B
MZEISMNEREBFERRE] GFEIAE 4.1 FE PYHMENREATEE) UK B 11ENNEBER) -

30 /R T R ReverseONIZHAERVEA BRIV o EBIRMANGND S| (- fono ) TE RARME M XY FHUE
ReverseON B4 2R, FILERIZEMAMIZ(F GND 5|BIZ B4 7F7E FEFRER 1R,
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fa ZTF |_.
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77
7 Protection_RevBatt SH.emf

Figure30  Reverse Battery Protection (application example)

8.4.2 o [ERIF

% BRBENT Vs(ext,up) # Veat(Lp) pd =11:5) s Eﬁﬂj EIEEAZK":E.E'{H%EJI«E; HERFERING|fIZ; ouT %’ﬁ%ﬁo
BRT 8 7.2.2 F HEANBRAFNEMEHUZIN, TE—MHANS AR FEENR L BEENT
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8.5 BhLEEREE KL

8.5.1 B AFEZEF

REAHMARZAAMR, HEEREATERZMAR T MSBGNERY. NRIFHRMAE, 1=
EREE A EERIT AR, RIPHNEEFEWNIE, BTS71220-4ESE 7] IAMESA 10 puH BIZEEREBRL [ vom o
ER AP B RAN /3 bR BB R, BANERIMNEBINRIZER ZARE (30 11 FE AR ZIRE D) K
AIREEEH N L H BRI AR R,.

AR HIREHGEEZX, BHTTERITEL, VS MRS RSP & ires. XEHELREXE
EELFHIE IS SERIGIRRNE, H A HIFIXX[CISTDDIAG , UMS), LHI 5IHIBIAE T H
XERE T Z AN TIR o

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

ARE WIREITHFIN FIGIRILE (BT BIAZHE) , S EXRT, B—1 & LEMHET
BB1E, RIEEA AR X TTHE M FSPIZ G
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8.6 RIFBESEFYESH

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

BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 H BB A HER R Fd. (FRIEZIMREA):
9.5mQ:R=26Q

22.5mQO: Ri=4.8Q
Table 20 Electrical Characteristics: Protection - General

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

Thermal Shutdown Tags) 150 175|200 |°Cc |™@ P_8.6.0.1
Temperature (Absolute) See Figure 25
Thermal Shutdown Tivs(ass) - 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 Vsicawp) 40 |33 365 |42 Vv lys=5 mA P_8.6.0.6
Clamping Voltage at T, T,=-40°C
=-40°C See Figure 20
Power Supply Vscamp) 25 |35 38 44 v 2 P_8.6.0.7
Clamping Voltage at T, ls=5mA
=25°C T,=225°C

See Figure 20
Power Supply Voltage Vsis) 20.5 225 245 |V 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reduction in Q100-012
case of Short Circuit

1) {XHEEMIE,

2) {N1E T,=150°C B

3) TP - 1RIBI& T

8.6.1 RIFBSIFESE - spoc™

Table 21 Electrical Characteristics: Protection - SPOC™

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

Counter Reset Delay Time |tygavcr) | 40 70 100 [ms |V P_8.6.2.1

after Fault Condition in LHI =“high”

Limp Home INx = “low”

Automatic Restarts in Case | Npesrarticr) |~ 6 - - b P_8.6.2.2

of Fault after a Counter

Reset

1) TPl - RiIERIT.
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8.7 FRIPFESFHUSE - THERBHEK

VDD:3OV:Z|::55 V, Vs= 6V:z|:: 18 V, T,=-40°C §:+150 °C
HAYE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt S HB AN A HIEZET L. FRIESIMEER):

9.5mQ:Ri=2.60Q
22.5mQ:R=4.80Q

8.71  RIFTHFHHL - 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 |/, qy.q 79 89 929 A b P_8.7.15.3
High Level OCR.OCTn= 0
T,=-40°Cto50°C
d//dt=0.4 A/us
Overload Detection Current |/, qyq 65 72 79 A 2 P_8.7.15.4
High Level OCR.OCTn=0g
T,=150 °C
d//dt=0.4 A/us
Overload Detection Current |/, gy 5 36 45 54 A 2 P_8.7.15.2
Low Level OCR.OCTn= 13
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= 0z
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> Vgus)
dl/dt=0.4 A/us
1) MR E T,=-40°Co
2) &M - RIBIZ T,
3) /|_(ov|_3) Eﬁ :,F_/I\Eiao #E*Ejﬁ/l\iéiglé\ Egiﬁ /L(OVL) =< 2 X /L(OVL3)°
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8.7.2  RIFTHEHHLE - 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 |/ gyiq 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/us
Overload Detection Current |/ oy 35 39 44 A 2 P_8.7.16.4
High Level OCR.OCTn= 0g
T,=150 °C
d//dt=0.2 A/us
Overload Detection Current |/ oy, 19 24 29 A 2 P_8.7.16.2
Low Level OCR.OCTn= 1g
d//dt=0.2 A/us
Overload Detection Current |/ oy3) 22 31 36 A 23 P_8.7.16.6
High Level (parallel mode) OCR.OCTn=0g
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 |/ oy js) - 29 - A 2 P_8.7.16.7
Jump Start Condition OCR.OCTn= 0g
Vs> Vs s
d//dt=0.2 A/us
1) MXRE 7,=-40°Co
2) Tl - BRI\,
3) IL(OVL3) EHA :_F_/l\ifiiﬁo #H%Hjﬁ/l\ﬁﬁleé\ EEiﬁ IL(OVL) <2x IL(OVL3)°
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9 ek

HTFISUTERT, BTS71220-4ESE 7E3IM 1S AMBMHBAREE, FHETSPUREISITR B, NRRHL
U7, 1S SRS A RSATS. SERAY BT 2 B S A SRiEIT SPIHTIE

INEEE BTSN, WNHTE 1S 3 AR EEEE B R Reowse EXFET 820 0
(57400 Q0 , MEB3H E7R7Eh RS MBS R IBRIFEY) , LRSI AR BN RRk, RAER
Rsense = 1.2 kQo

BT 1S IRV B B R BB POERIE S, IR EMIEE ARt B EARRERLE, N
REGE IS 3 MESE E S & AR B Tt

£0E 31 $AEBENER, BXFRETERTOBKRE, E2HE 9.2,

w7

Temperature
=
Sensor

|_¢
s

Overcurrent
Protection

.

Load
Current
Sense

{1 outs

g ouT2

ouT1

H {1 outo

Channel 0 -

YYYY h

\ DCR . MUX

Current Sense Multiplexer

Rsznss
@ Diagnosis_4ch.emf

Figure 31 Diagnosis block diagram
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9.1 B

—y—

xR 24 12T BTS71220-4ESEIETT

RIT, IS5 ENSERES.

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 /O0s ~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 i Ks ‘\;DS(SB) Z 0 1

s Vps(sy 7 0 0
Sense verification? X lswver) X 0
Normal operation |High/1s |~Vs hs=Iunomy / 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 ~ Vs hs=lsen 0 0
Sense verification? X lswer) X 0
Under load (e.g. ~ Vg hseny<hs <! nom/ Kius |0 0
Output Voltage
Limitation
condition)
1) I _ERIEEPE,
2) DCR.MUX =101g
3) WHEBRBIVNT oo
4) HHERGAKRT I oo
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9.2 SPIIZ R

BT SPIRIEE XS MBEREHIZEEE. WRNDIAG FIRME T MRS, SHTERE L FITEES,
RIS IR(E S 877 TWRNDIAG . WRNn {if, FHIBiISPIREUEFRE/RWRNDIAG , PRIFKRBIRAERRE,
HEBEERFRF. RIPHIFSEHASPHETHWCR. cLCiERR.
9.3 ON K& TiZHR
HHBUTRME, SIS ARRBEHEBRALLHIRVER (b kus=1/1s) -
=M TF, FE Vos < Vosse w,
v ZBERIZETE RN
v REWE (905 8.3 F Fik)
YNSRMEF DCR. MUX iR AIBEFE S A £ BB HFE, IS 5IMMRIFHE N RS RS,
9.3.1 BRI (kus)
MR EBUR T REMAREM. /s 5 I BHEREMEEMN, HEEXFEMEBER lsom o MR
HERBHEFE (L 0A) , MHBERAKMEETR Isev (TH. ZEBRAN) o ZEFHNE 33 Fir.
HELERREBEMN ks 28, MLLLEN ERHEEFRINITH.
BINAE IS 51RPA MCU B9 ADC NG I Z [B1EFAIMERFERIRIREE, LURIMESSURMIIRS (GERINERIE
RERHIER/NEFE] 1 us) o
kus REBVIEEREZETRE. HBEBEMFIETZHEM, EMENRRXIFERN, AIUFERE
PRI BRIERE
v EEFIRRIFLNIAERE, 7Rl RERHE X BREHAER (o) o
v OME IS SRS RZAVERSRHITE kus (ks @ fcan)
v TEM fican s Bl BSBBSFSEEIA, kus ST kus @ lueny, PRAETE X RBKLs
PAES ks FEEIERE 32 ANITE, M AkusFEEo

Akjpisapax = 100 M‘AX(

kan"-'{(-G'rLIZC'ALI_L krtf\-(fﬂ;L.;L'AL;-_H l)

ka.'H'(@'rLIE'AL] k.‘LJ.\'(@!L':(.'ALI'

Kinis @1, Kiuis @l
ﬁk”_;.l;.”;.\' = 100 - MIN( ILIS LcAL) L LI, LICAL)H 1)

KiLis@licar kinis@lcar

e et

Figure 32 Akscalculation formulas
RN TE Tacay = 25°C BI#H1To SEL Mkius BLIEM Iucan L B ueay v BUREES N BIRZERS
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d ,

lyo)

A
Y

Disgnosis OLOMN.=mf

Figure 33 Current Sense Ratio in Open Load at ON condition

9.3.2 HAREZRERS

BTS71220-4ESE NEREEAL 7 — MEARF SR E R, AIGFTEEE RV B EE IS5 B 1S,
BB SPI 1788 DCR.MUXIERE, MRt eI LUEE SPI 7728 DCR.MUX 2, BRREZRER
FFANBIESE E 34, LI, DCr.Mux S5EHM SPIUESFERUFUSRENEZINEE, HTRIERE
T UER{ETE ON #1 OFF KA THVIHAE, SRAHRM THIMIGIERTC, ZUERT, HBIRFAFSIE ERME
FiE X ER hsver, SEFMBENATFMHTL R, XEMCURE T BT I0IE BIRRIFREZ
DCR . MUX=101s B /5 A3 BRI SRAF A M IS AR 2o

FrE#IIhEEFTE5 < DCR . MUX {I#ERBXAYU0T:

+ DCR.MUXEEINREETNIREBMRIFLIRE Fi2s

+ IEEPCS.CLCS = 1 /B FRITEE H IS DCR . MUXIE IR HYIBIE X 7]

+ I&E PCS.SRCS=15, DCR.MUX IZEEFHBENRERSNET. 55
BNEY 7.4.1 TIREZHAT

+ 3%BY RCS.RCSn{ifY, DCR.MUXEZFMEERIAIRITEESIRSIG ML,

v JREDCR MUX =101s, ERAINIEXZEEAN

+ i§E PCS.SRCS=1b, DCR.MUXZEEFHIBENRIREZELIFER

56
Datasheet Rev.1.10
2021-03-23




E::;tfzzo — 4ESE Infineon

Diagnosis

CSN
DCR.MUX | 110 I 001 I 010 I 110

Y

t

Lasiony, 5I5(CC) Los o

-
'

t

Diagnosis_MuxTiming.emf

Figure 34 Current Sense Multiplexer Timings

9.4 OFF RAETI12H

UIHRGHRAATOFFIRSR, BTS71220-4ESE AILUNIEHME BEHBES BEBEHITHR, XiF,
ER—LZMINER o (THRIEBFEA AR LHIERIE) , MALKENAHEREERREEEFEXT
FEAFE R,

9.4.1 ESRIEEHFX

ATMFERE vs BIER , RATEREMNEFXR. HRHSIH ouT 5 vs 4T ON RS & 4EFE

A, HARBIAMEIIERE, MATER (BK) , REZENMIRE. Hit, BRAXEFESER

FERTF REERTAIANE, FOFPRET, WtHBERIFIEE Vs, XTEUNY Vos o FFXRFBEE

G EME Vos <) S5 EMKNF Z IR E A28 ( DCR . MUX ) ZEAZLVIZEE D) FE B BIE Vos BITLEIR. ELIRES

KA AfEAREIZ T STDDIAG. SBM FiRE. H5h, FFR3ZH NS A BTN FOFPREEY S #FFER.
EXMIERT, BHRE— NIRRT BRI B R ouT HIIE VS BTER.

9.5 SENSE BYF%
& 35 /R T SENSE BYFE17BYg] Lsison) A2 RS Lsis(oFr) HAlEIEF (BEAETENER) - BT
ERHEERREZS (BT ton Z81) TTEBRIMIEMES, FEI tasonac = tison + ton o

&/ T OFF ON OFF

tS\S(LC) tS\S(OFFJ tS\S(ON) td\ S(OFF)

F2HR QenceTimino emf

Figure35 SENSE Settling / Disabling Timing
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9.6 PHEBESEYE

Voo=3.0VE55V,Vs=6V E 18V, T,=-40°C & +150 °C
BARNE: Vpp=5.0V, Vs=13.5V, T,=25°C

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

9.5mQ:Ri=2.60Q
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 |/gsan 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(or) - 0.01 0.5 MA 2 vom P_9.6.0.2
Current when Disabled Vis=0V
DCR.MUX=110s
SENSE Leakage Current |/ gs - 0.2 1 A |V P_9.6.0.3
when Enabled at T, < T,=85°C
85°C DCR.MUX #
<llOB,lllB>
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 #
<llOB,lllB>
See Figure 33
Saturation Voltage inkus | Vgs & - 0.5 1 Vv Y P_9.6.0.6
Operation Vs=6V
(Vs - Vis)
INx = “high” or
OUT.OUTn =15
1 =2 I nom)
Power Supply to IS VsisicLamp) -0 | 33 36.5 42 v lis=1mA P_9.6.0.9
Pin Clamping Voltage T,=-40°C
atT7,=-40°C See Figure 20
Power Supply to IS Vaiscamp) 25 |35 38 44 Vv 2 P_9.6.0.10
Pin Clamping Voltage ls=1mA
atT7,=225°C T,=25°C
See Figure 20
1) TrElis - RIEEit.
2) MiARE T,=150°Co
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9.6.1  ZETHRSHE - spoc™
Table26 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 2.5 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 nom)
Stable DCR . MUX: 1105>
001s
SENSE Settling Time with |t son sic |- - 60 us |2 P_9.6.2.10
Small Load Current Stable Vs=13.5V
L= 1can oL
DCR.MUX: 110>
001g
SENSE Settling Time after |t g - - 20 us |V P_9.6.2.4
Channel Change Vs=13.5V
.= inowm)
DCR.MUX: 001>
0108
SENSE Settling Time after |tysco sic |- - 60 us |2 P_9.6.2.11
Channel Change with Vs=13.5V
Small Load Current Start channel:
IL=1cay
End channel:
L= 1can oL
DCR.MUX: 001>
0108
SENSE Disable Time tas(oFF) - - 20 us | Y P_9.6.2.5
Vs=13.5V
.= 1 nowm)
DCR.MUX: 010>
110g
SENSE Settling Time after |tysq - - 20 us |2 P_9.6.2.6
Load Change
SENSE Settling Time after |tysuc sic |- 250  |400 us |2 P_9.6.2.12
Load Change with Small Vs=13.5V
Load Current from /.= cayto
I = Tycan o
SENSE Disable Time after |tysoep) - - 20 us |2 P_9.6.2.7
Channel Deactivation
SENSE Current in Sense hsver) 400 500 600 HA DCR.MUX=101g |P_9.6.2.8
Verification Mode
1) ESYCERER#ITIREE =N,
2) Tl - BRI,
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9.7 IZETER S - ThERRH A

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

BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

M2 H BB A HER R Fd. (FRIEZIMREA):

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

9.7.1

IZERZHERRMLR - 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 Kisos -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 lor=250 mA
Current Sense Ratio at KiLis1o -40% |5000 |+40% 2 P_9.7.15.12
I =10 lo=1A
Current Sense Ratio at Kisis -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= Ios
Calibration lcany ot n=lor

Iiican) o L= oz

Tacan=25°C
SENSE Current Derating | Akyswowy |9 0 +9 % | P_9.7.15.41
with Nominal Current lcan=Is
Calibration lcany w= a7

I can_L= s

Tacan=25°C
1) 3R KRC.KRCn =0s, XEHEX,
2) MR pcs.pcCn=0g, NEBHEK.
3) &M - RIERIT
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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 |2 P_9.7.15.20
aths=4 pA lis=liso) =4 WA
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 iso3 -60% (1660 |+60% 23 P_9.7.15.24
I =l lLo3=30 mA
Current Sense Ratio at K Lisos -55% (1660 |+55% 23 P_9.7.15.27
I =1l lLos=100 mA
Current Sense Ratio at K Lisor -45% 1660 |+45% 23 P_9.7.15.30
I =l lo7=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 Kiis1o -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 K is1s 8%  [1660 |+8% 3 P_9.7.15.39
I= s lus=5.5A
SENSE Current Derating | Ak, sy |-30 0 +30  |% [P P_9.7.15.42
with Low Current I (car) o= o3
Calibration I cany or_n=lLos
lyca or L=l
Tacan=25°C
SENSE Current Derating | Ak sow |9 0 +9 % |2 P_9.7.15.43
with Nominal Current I can™ o
Calibration lcay n= iz
I icany L= Iios
Tacan=25°C
1) 3R KRC.KRCn =1,, XEBHEK,
2) R pCs.PCCn =05 XEHEXK,
3) HIRI ps FAZIE R ETEADCHIAN I, kus FEEBR
4) FTFFENE - \RIEIRIT.
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9.7.2  IZERTHFMHL - 22.5 mQ

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

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

Open Load Output Current |/ (o) 4, 2 7 15 mA |2 P_9.7.16.1
atls=4 pA lis=lsior)= 4 HA
Current Sense Ratio at Kiiso1 65% 2000 |+65% 2 P_9.7.16.3
I =l lo1=10 mA
Current Sense Ratio at KiLisos -60% 2000 |+60% 2 P_9.7.16.5
IL= o3 lLo3=30 mA
Current Sense Ratio at KiLisos -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 Kiis1o -24% |2000 [+24% lo=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= s
SENSE Current Derating | Akysoy | -30 0 +30  |% | P_9.7.16.37
with Low Current lcan_oL= Lo
Calibration I (cay or_n=lios

I ican ot L= hot

Tacan=25°C
SENSE Current Derating | Akysony |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) 3R KRC.KRCn =0s, XEHEX,
2) R pcs.pcCn =05 NEHEK.
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 |2 P_9.7.16.18
aths =4 pA hs=hsior)= 4 A
Current Sense Ratio at K, L1500 65% (660  |+65% 23 P_9.7.16.19
I.= oo lLoo=5 MA
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 Lisos 45% 660  |+45% 23 P_9.7.16.26
I, =l los=100 mA
Current Sense Ratio at K isor -30% (660  |+30% 23 P_9.7.16.29
I =l lo7=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 Kisio 8% [660 |+8% 3 P_9.7.16.35
/L:/le h=2A
SENSE Current Derating | Ak, sy |-30 0 +30  |% [P P_9.7.16.39
with Low Current I (can) o= Lo
Calibration I cany or_ 1= o3
lca ot L= oo
Tacan=25°C
SENSE Current Derating | Ak sow |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) 3R KRC.KRCn =1,, XEBHEK,
2) R pCs.PCCn =05 XEHEXK,
3) HIRI ps FAZIE R ETFADC I I7s kuskEEEB Ko
4) FTFFENE - \RIEIRIT.
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10 BRITIMEIRO (SPI)

BITMEEO (SPI) B—1T2WIEFRITMNEO, ERAMUIRS: SO. SI. SCLKFICSN, ¥
BB SI A SO LR LA SCLK LATEHIEREK L . CSN B TFEBIETIARBFTHA. FIBETE SCLK BT
BB SI ZeKAF, HIE SCLK Y EFGIEE SO &5, /M AIRIAIIA CSN By EFALR1LE, 8fiit
WERBRN TR T 8 (UAEERET A IRENEIE, 23245 8 (i SPI IR EIREHTEHETIEE,

so—_kmssxsx 2D xlesta)-
Sl MB X 6 Kk 5 X 4 X3X2X1XLSB

CSN

time '

SP1_Bbit.emf

Figure 36  Serial Peripheral Interface

10.1 SPI 5 SHER

CSN- Fi%fES

RYEIT CSN 51RNESE BTST1220-4ESE, RES ML FRBFEIRE, MAILUAITHIBER. = CSN &

FBE RS, SCLKH SI 51 EMEAS SEIFWZLE, FH B so WiaHhiHE N HES" RS,

CSN M“E” F <k BkIE

v IERMEERERIBUTESETR,

v SO H‘BESRETREBI RS,

CSN M« B« BkEE

v VT CSN RSB ZEAFIMNE 8 MSCLKIESHIEE (10 20 3. ..) BY, A 5ERIE<MHEE. R
SCLKIHERRIER, NIfE4aEIRITE (STDDIAG. TER) AEfI, FHEIESIHERZEL,

v REBAUFERNEUEREHD FUFFEF.

SCLK - BB{THRS

ZENG | IR AEPB IS TF SRR Eh, BTN (SI) 7 SCLK B TR IR REIB ST,

BT (SO) ERITRHN EFAERKIZIEEBH, SZAE CSN HITEMEEIREY, SCLKSIMHATmAL

FURBF RS, BUIELSATRERHIES,

SI- RITHIA

BITHMNKIBAELS BN, REEMME. S 5B SCLK B TFHAIRE. MAIBHEMERD A

A, EHRABIEGL. BESEE 1058 TRESER.
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SO FR{THH
PARTEIS I ER1TRRY, REaAMUELEB L. SO AT “EEAERZE, EE CSN 3IHIZT KB
FRE. ESCLKB EFABZE, FEVEER HILTE SO 51k ko

10.2 HIEsEThEE

SPIAYBTS71220-4ESE 79 8 i SPI & &F IR HFEIETNEE, ELECEH, M IREHAERM CSN 55
MCSN BUE, — 2SI E55— 84 S0 &BiE (BRE37) , UHE—1N ik, HENERES
FEZDEGBANBEE. MO A M, EHRMEER MCLK, ZETHNEZ DTS DN ESFRISCLK %o

device1 device2 device3

Sl SO Sl SO SI SO
MOSI —>{1+—» SPI —>»1—11—>» SPI — > F—{1—> SPI —>{1—

MISO =
MCSN
MCLK

A B J

SPA_DaigChain_Lemf

Figure 37 Daisy Chain Configuration

SPIEB M EBRHRINEER P, B— 1 BMIFFESE, S 1SCLKEY, 1S MU, {UTE SO
I EfBH. Z53/\sCLK AffE, — M SHNEIEERTHR. TR OHEEF, CSN ZubnT
A=A REERMHRINMETRNEIE, ERHEBEET, R 1 BHOKIECBASHE 2. THEE
RER =234, BRTESHPBA=RS L, LtfE, MCSNLuAERNE” (IWE38) .

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 _l |_
MSCLK _, 8clocks |_| 8 clocks |_| 8clocks I_

SP_DaigyChain_2 emf

Figure 38 Data Transfer in Daisy Chain Configuration
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LeswiLD) Lo (p) toshiLes) tesnmo)
CSN Vesn(may, max
o Vesnmay, min
tacik Hy JtSCLH{Li
SCLK \ VLK TH), max
~— V5Cls TH), min
fsu?w tsiH)
| 2 Vairra), max
7K VsigrH), min
tsoEn) tsog Lzoois)
e Vsom)
\F e Vson
SA_Timings.emf
Figure 39 Timing Diagram SPI Access
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10.4 BSR4

Voo=3.0VE| 5.5V, Vs=6VE 18V, T,=-40 °C | +150 °C

HAYE: Vpp=5.0V, Vs=13.5V, T,=25°C

Table 31 Electrical Characteristics Serial Peripheral Interface (SPI)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Timings
Enable Lead Time (falling tesnweap) 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 | tsoey) - 30 100 ns b P_10.4.0.4
CSN to SO valid) Cus0)= 50 pF
Output Disable Time (rising | tso(pys) - 30 100 ns Y P_10.4.0.5
CSN to SO tristate) Ciis0)=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 ek 90 - - ns |Y P_10.4.0.8
Serial Clock “Low” Time ek 90 - - ns |Y 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 Sl)
Output Data Valid Time with | tsq - - 60 ns |Y P_10.4.0.12
Capacitive Load Ciiso)=50 pF
1) TFE&R - RIBIG I
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10.5 SPI ¥
SPIEITLEFER SI 1 SO XA INE 40FATR. S| £R1UFR uC A I KAIM, SO £XE BTS71220-4ESE it
MNZ, BIEBIMNZE 2184 [ERAY ARG T 2 51 uC &3 Ry & <M,

Sl —( frame A )—( frame B )—( frame C )—
0 previous response to response to
response frame A frame B

SPI_SR2S0.emf

Figure40 Relationship between Sl and SO during SPI communication

SPITAYANAE uC AR F— P an SR MV E, SHESHNMNEHREIER, B LS ISTDDIAGE
WRNDIAGM, 34T IREXFERINARL, ©ANE FEZ HIBIRRRD.
Bixdimit, FEMENFFaARHESFINT:

SI —( write register A )—( write register B )—( read register A )—( new command )—
S0 —( previous )—( STDDIAG )—( WRNDIAG )—( register A )—
response content

5A_RWseq_a.emf
Figure4l Register contentsent backto pC (a)

read register A write register B

Sl —( write register A )—( )—( )—( new command )—
0 —( previous )—( STDDIAG )—( register A )—( WRNDIAG )—
response content

SA_RWseq bemf

Figure 42 Register content sent back to uC (b)
B 3IMIFHKIENR, &ZIE[E] pC BIMIAEKRER T Ao aiiE = o :

v WIREF—MAPEIER (B, NEpRREsHEER) , WE43 iR
+  ZBTS7T1220-4ESEXFHIRNHE LBREMUFRMAN, WE 44

. %V5<V5(TP)E. DCR.MUX#111, §D§4SFEH_T
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frame A
S| . .. (new command)
(errorin transmission)
SO —( (previous response) )—( STDDIAG + TER )—

SA_SO_TER.emf

Figure 43 SPIlresponse after an error in transmission

VDD

r

Voo(ro)

S| —( frame A )—( frame B )—( frame C )—
R o o

STDDIAG

+TER + SLP response frame B

SA_SO _POR.emf

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

r s

Vs

VS(TPJ,max

VS(T P),min

r s

STDDIAG.
VSMON

(response to STDDIAG + TER
s0 ne

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

o
=
[
=
[

| 0

-
>

t

STDDIAG + TER (response to
+VSMON frame D)

SPI_SO_VSMOMN.emf

Figure 45 SPIlresponse in case of voltage drop on battery

TR32FIHTEFAEABER SPIFES , B35 BTST1220-4ESE BE F—MhE P A BN Z,
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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 = Xg

100dddddg
where:
“dddddg” = new OUT register content

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)

100dddddg
(“dddddg” = 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 iZHT B 728
10.6.1 ZHEFFR - IRBUES
Name 7 5 4 3 2 1 0
WRNDIAG |0 X X X 0 0 0 1
STDDIAG X X X 1 0
ERRDIAG |0 X X X 0 0 1 1
10.6.2 ZHEHTFER - AL
Name 7 6 5 4 3 2 1 0 Default
WRNDIAG 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.ERRn 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
1l  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?
O Vps<Vosse)
1 Vps™> Vissa)
STDDIAG.VSMON |0 r Vs monitor
0s (default) Vs always > Vsy since last Standard Diagnosis
readout
1z Vs<Vsuyatleast once or Vs< Vsqp)if STDDIAG. TER = 1
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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 Channel latched
OFF
1) &0 EF5 10.8 LU T FE XREAITEIIFHE S,

2) FFXRFRRUENBREEHE Vos s 5 FBIMKIF L IRE A28 DCR . MUX ) IEEHIZEE N E IR EEE Vos ]
TR

10.7

SPI ECEF1F28
TRIBHT FESNFESSHAME N,

54

Table 33 Register Overview

Name SWR?Y RB ADDRO ADDR1 Content

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

RCS 1 (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 XN EIELEN, WFREIES, E©RFREMIN—&RT,

2) XFFE NOUT Z7F28DCR. SWR = x, X1 FiEXMIHEDCR . SWR =05 .
Table 34 Configuration Registers - Write Commands RB-0

Bit 7 6 5 4 3 0
Name |SWR 7 RB 5 4
OUT |x 1 0 0 OUT.OUTn "
1) OUT.OUTA4#%H EDO 5IFIRZ RS,
Table 35 Configuration Registers - Write Commands RB-1
Bit 7 6 5 4 3 0
Name | SWR 7 RB ADDRO 3
OCR 0 1 1 0 0 OCR.OCTn
RCD 1 1 1 0 RCD.RCDn
KRC 0 1 1 0 1 KRC.KRCn
72
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Table 35 Configuration Registers - Write Commands RB-1

Bit

7

6

5

4

3

1

0

Name

SWR 7

RB

ADDRO

3

1

0

PCS

1

PCS.PCCn

PCS.CLCS

PCS.SRCS

0

0

HWCR.COL

HWCR.RST

HWCR.CLC

1
HWCR |0
ICs 1

1
1
1

0
1
1

0

ICS.CSRn?

DCR |x

1
1
1
1

1

1

1

DCR. SWR

DCR.MUX

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

Table 36 Configuration Registers - Read Commands

Bit

7

6

5

4

Name

7

6

5

4

ADDR1

ouT

RCS

SRC

OCR

RCD

KRC

PCS

HWCR

ICs

DCR

oOjlOo|l0Oojojlo|lo|0o|O|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 x x

X |mr|lo|lr|lOo|lrR|Oo|rR|+R]|O

| R |Rr[Rr|Rr|R|RrR|lOo|lOo|O

R, O/lOjlO|lO|O|O

R OO R OlO|R|[O|O
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Table 37 Configuration Registers - Responses

Infineon

Bit 7 6 5 4 3 2 1 0
Name 7 6 5 4 Default
OuUT 1 0 0 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 DOy
HWCR 1 1 1 0 0 HWCR.COL |HWCR.SLP |0 E2n
ICS 1 1 1 0 0 0 ICS.INSTn EOn
DCR 1 1 1 1 DCR.SWR |DCR.MUX F7y
1) OUT.OUTA4#zH EDO 5|BIRZ IR,
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 4:0 rw Output Control Register of Channeln
n=4to0 0z (default) channelis OFF

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

001gRestart counter value=1

010g Restart counter value = 2

011; Restart counter value = 3

100s Restart counter value = 4

101 Restart counter value = 5

110g Restart counter value = 6

111gRestart countervalue=7
SRC.SRCn 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 Channel n
n=3t00 0s (default) High range of current sense ratio

1sLow range of current sense ratio

74
Datasheet Rev. 1.10

2021-03-23



BTS71220 - 4ESE

SPOC™+2

(infineon

Serial Peripheral Interface

Field Bits Type | Description
PCS.SRCS 0 w Set Slew Rate control for Channel selected by DCR . MUX
0z (default) Normal Slew Rate 1s
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 1;
Restart counters and latches are reset
PCS.PCCn 32 rw Parallel Channel Configuration
n=1to0 00z (default) Channels are operating independent
01y OUTO+0UT3 arein parallel configuration
10s OUT1+OUT2 are in 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
0s (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 3:0 w Checksum Input Register
n=3to0 4 bit Checksum is written to this register
ICS.INSTn |1:0 r Input Status Monitor Channel n
n=1to0 0z (default) Input signal is “low”
lg 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”

001g IS pin is “high impedance”

010; IS pin is “high impedance”

011g1S pinis “high impedance”

100g Diagnosis enable of external driver activated (EDD set to “high”)
101g Current sense verification mode

110g1S piniis “high impedance”

1115 Sleep mode (IS pinis “high impedance”)

Set Multiplexer Configuration in ON state

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

001; 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

100s Diagnosis enable of external driver activated (EDD set to “high”)
101g Current sense verification mode

110g1S pinis “high impedance”

1115 Sleep mode (IS pinis “high impedance”)

DCR.SWR 3

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 (LHISIMEMNE) , AEZEmNiRAN oRRH,
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BTS71220-4ESEIRE— AR FT BRI, AFIREESERNEINNBTHEINER, NFKIE
MBS, FEHRREN, XEREUAFREENR. REMITEE—NEENTIFERIEITE,

RAFHEREENR 39 iR, SPIENKFLERE N1ICS
BHEEM—RLERE,

.CSRn, 4{UKIWEANICS FFeEH, 1%

R UET—sTtopiacH ik EY {i STDDIAG.CSVHIBIIE LR,

STDDIAG.CSV F—“"STDDIAG FFBRR{II1%k%, WNR1cs FEFESH(AGEN, NREFMLLWER, HE
{iISTDDIAG.CSV =035, YIRTEICS .CSRn ZE#H Alimp homel R EE N{EFESTDDIAG.CSV ZHi
JEEXEY, RIFILIETER, STDDIAG.TER BB Rt —FFSTDDIAG. VSMONBE N T 150 1EX

EERT, REERNEKER.

Table 38 Conventions for parity calculation

Number of ‘1’ in a column

Result with EVEN-parity

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
7
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10.9 SPIBSHIR

T HEBSPIIES B4 (RIEM G121E) WX 154,

Table41l SPlcommand quick list

Name “read” command " “write” command ? SWR?
ouT 0xxx0000g 10dddddds X
RCS 0xxx1000g

SRC 0xxx1001s

OCR 0xxx0100s 1100dddds 0
RCD 0xxx1100s 1100dddds 1
KRC 0xxx0101; 1101dddds 0
PCS Oxxx1101g 1101dddds 1
HWCR 0xxx0110s 1110dddds 0
ICs Oxxx1110g 1110dddds 1
DCR Oxxxx111g 1111dddds X
WRNDIAG 0xxx0001s

STDDIAG 0xxx0010g

ERRDIAG 0xxx0011;

1) x=don’t care bits.
2) d=data bits.

3) DCR.SWRIIEFFHRBEIRE, YW TFi5%Z 723 DCR. SWR (i Z BRI —EF 5.
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E WU T IEBRIEIATTEEEHTEE T, TR IXTEEFRFIIFE. 12 PrE AR LR,

11.1 M FHER] - spoc™

g
M}J
o
[}
Microcontroller

Legie GHD . ol
" —
Sttt
| P GRD
*See Chapter 1, Potential Applications”
Chassés GND

**See Chapter 11.2 ,External Components”

Figure 46 Application Diagram

e HE— T B B HI F BT o 1ZTHE FTESE ST/ A TH 1
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11.2

ShEBTERMF

Table42 Suggested Component values

Reference Value Purpose

Ryop 470Q Device logic protection

Rin 4.7kQ Protection of the microcontroller during overvoltage, reverse polarity
Guarantee BTS71220-4ESE 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

SO 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

Repo 4.7kQ Protection of the device during overvoltage, reverse polarity of external driver

Reop 4.7kQ Protection of the device during overvoltage, reverse polarity of external driver

ADC 220 pF MC-ADC voltage spikes filtering

Atime constant (Raoc * Canc) longer than 1 ps is recommended

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

Cust 100 nF Battery voltage spikes filtering

Cus2 - Filtering / buffer capacitor located at VBAT connector

Cuss 100 nF Battery voltage spikes filtering

Cusenp 22 nF 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 BTS71220-4ESE output to distinguish between Open
Load and Short to Vs in OFF diagnosis

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

JE LB TT a5 1 S E (B £ T X B2 o fE R/ 5 V A2 s Y I8 e E B RSB IE A

Datasheet

JH BB R E S EIBTST1220-4ESE AT 51, AIREE BIREX L ZE, UBHRETBELIE
S (BIIRAEY. BHES) T, PrETas i EHE TEIRRAIE
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MARKING @ S 6.4+0.1 I $ | 015@ | A-B |
1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PER SIDE
2) DAMBAR PROTUSION SHALL BE MAXIMUM 0.1MM TOTAL IN EXCESS OF LEAD WIDTH
3) DISTANCE FROM CENERLINE EXPOSED PAD TO PACKAGE CENTERLINE
ALL DIMENSIONS ARE IN UNITS MM
THE DRAWING IS IN COMPLIANCE WITH 1SO 128 & PROJECTION METHOD 1 [-a—@ ]
Figure 47 PG-TSDS0-24 (Thin (Slim) Dual Small Outline 24 pins) Package drawing
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stencil apertures

NN

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

stencil

FEFm (75 RoHS fRH)

AT HEBEHRBFAIRERT@RINEXR, FETEIEM, ZBFUEEFRRNERIRE. EFB&H
fT& RoHS tRE (BN, SIXRBTITHRE, FHHRS IPC/JEDEC J-STD-020 ¥Rk, EARATFTLHIEE) -

BEXHENEZER, B0

https://www.infineon.com/packages

Datasheet

Rev. 1.10
2021-03-23



https://www.infineon.com/packages
https://www.infineon.com/packages

BTS71220 - 4ESE < il’l fineon

SPOC™+2

Revision History

13 EiTiER
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