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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 0.7 yA
Maximum operative current lenpactive) 7 mA
Maximum ON-state resistance (7, =150 °C) Ros(on)_150 16.5mQ
channels 0 and 3
Maximum ON-state resistance (T, =150 °C) Ros(on)_150 38mQ
channels 1 and 2
Nominal load current (Ta= 85 °C) I wowm) 5A
channels 0 and 3
Nominal load current (Ta= 85 °C) I (nom) 3A
channels 1 and 2
Typical current sense ratio at /.= Inow) ks 5000
channels 0 and 3
Typical current sense ratio at /.= /o) Kus 2000
channels 1 and 2
Serial Clock Frequency fscLk(max) 5 MHz

3 Rev. 1.00
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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

BIEF
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Table3  Absolute Maximum Ratings?

T,=-40°C E +150 °C; FREBEH UM ANEE, EERTRANIE (FEZENE)

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 -0.3 - 5.5 \Y - P_4.1.0.29
Load Dump Voltage VaaT(Lo) - - 35 Y suppressed P_4.1.0.3
Load Dump
acc. to
ISO16750-2
(2010).
Ri =20
Supply Voltage for Short Circuit| Vgar(sc) 0 - 24 % Setup acc. to P_4.1.0.25
Protection AEC-Q100-012
Reverse Polarity Voltage 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 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 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

HIRFRR 8 Rev. 1.00
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Table3  Absolute Maximum Ratings! (continued)

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

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

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) Tregolis - \RIER T,

2) EADIFM V, AFLatch-Upillist: 5.5 Vo

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. 1.00
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4.2.1

Table 4

THELL - 9.5 mQiEE

B MATEE - ThER

Absolute Maximum Ratings - 9.5 mQ channels?

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

Parameter Symbol Values Unit |Noteor Number
Maximum Energy Dissipation |E,g - - 55 mJ |/ =2%] (yom) P_4.2.15.1
Single Pulse Ty0=150°C

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

Vs=13.5V

1M cycles
Load Current II] - - I ovu),max | A - P_4.2.15.3
1) TF&lis - \RIEIR It
422  IHELE-22.5 mOBEE
Table5 Absolute Maximum Ratings - 22.5 mQchannels?
T,=-40°C & +150 °C; R BEY UM NS E, EBTRANSIH FRESHEINE)
Parameter Symbol Values Unit |Noteor Number

Min. Typ. Max. Test Condition

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

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

Vs=13.5V

1M cycles
Load Current I - - I ioviymax | A - P_4.2.16.3
1) TF&lis - \RIEIR I

10 Rev. 1.00
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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 Range | Vsor 6 135 |18 v - P_4.3.0.1

for Normal Operation

Lower Extended Power Vsexr.Low) 31 |- 6 Vv 23) P_4.3.0.2

Supply Voltage Range for (parameter

Operation deviations possible)

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

Supply Voltage Range for (parameter

Operation deviations possible)

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

Range

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

1) TrFEgiE - BiEgit.
2) WIREBE Vs D VsextLommn=3-1 Vo NREBE Vs ¥Emn: Vsiext,Lommin= 4.1 Vo
3) fRIPTHEED IR

b EDIEEREE TIEEER, LAICEIEBEIERIESE TIE, BSIFMEEFESHEZAZE6HT
1t TEER,

4.4 FAPFH

PN M AZLHEERIE JEDEC JESD51 1/EE AT, B THEEZ15E, 151518
www.jedec.org.

Table 7 Thermal Resistance®

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. Typ. |Max.

Thermal Characterization Y irop - 0.9 15 K/wW |2 P_4.4.0.15
Parameter Junction-Top

Thermal Resistance Rinsc - 0.5 0.9 K/wW |2 P_4.4.0.16
Junction-to-Case simulated at

exposed pad

Thermal Resistance Riun - 26 - K/wW |2 P_4.4.0.6

Junction to Ambient

1) &R - RiIEigit.

2) 1R#E Jedec JESD51-2,-5,-7, TEEARXIMMIFRA 252p iR E; P (SF + #3) EAB 2 MRERE 2x70
pm Cus 2x35pum Cu) HY76.2x114.3x 1.5 mm R _E#1TIEI, EERNBERT, BENEFHREETNS
PO FLBES 5 E— P RREEM. RINETET,=105°C. Ppssipation= 1 W FH T#H1TH,

R 11 Rev. 1.00
2022-04-05


http://www.jedec.org/

BTS71220-4ESP .
s Infineon

m— iR

4.4.1 PCBiZ B

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 1s0p / footprint

JEDEC 1s0p / 600mm? JEDEC 2s2p
PCB 1s0p + 600 mm? cooling PCB 2s2p / 1s0p footprint

PCB_sim_setup_TSDSCO24.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. 1.00
2022-04-05
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Figure12 Input Threshold voltages and hysteresis
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Figure 13 Input Switch Matrix
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LogicPins_InputMatrix_4chnoED_PCC.emf

5.2 RRIHEES |

5.2.1 SPI5 |

BITIMEIEO (SPI) B2— 12N ITRFHTMIIED, FRERL: SO. SI. SCLKFICSN, &I
FLETHRESZEE,

5.2.2 BRITHETVEI (LHI) 5| B

AT HoEfail-safelkZ, B[HRM T ERITEIVBMASIR, H3IMEBEM S M EBE tiaobt, BIT
BB WEE. 2lETH6.1.7MET6.1.8 THREZER.

Rev. 1.00
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BSIFIEZES|

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

#EFHI (DI) pins =IN

(infineon

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 vV See Figure 11and |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 Vourys) - 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) TFlhis - \RIE1g It
5.4 BSYEZESIH - S4ThEE
Table 9 Electrical Characteristics: Logic Pins - Advanced
Parameter Symbol Values Unit |Noteor Number

. Test
Min. Typ. Max. Condition
SPI pins
Digital Input Vesneh) 0.8 13 2 \ - 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 Vesneampy |- 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=2 mMA P_5.5.0.5
Voltage of Pin CSN
17 Rev. 1.00
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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 Voctkeampy | - 7 - v 2 P_5.5.0.6
Voltage of Pin SCLK Isck =1 mA
Digital Input Clamping Vscikicampy |65 75 8.5 \Y Isclk =2 MA P_5.5.0.7
Voltage of Pin SCLK
Digital Input Clamping VoiicLamey) - 7 - Vv 2 P_5.5.0.8
Voltage of Pin SI Isi=1mA
Digital Input Vaicawey |65 7.5 8.5 Vo |ls=2mA P_5.5.0.9
Clamping Voltage of
Pin SI
Digital Input Hysteresis of | Vesyuys) - 0.25 - \Y 2 P_5.5.0.11
Pin CSN See Figure 12
Digital Input Hysteresis of | V¢ s - 0.25 - \Y 2 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 Sl See Figure 12
Digital Input Current “lesnq 2 10 25 MA  [Vesn=0.5V P_5.5.0.10
(“low”) of Pin CSN
Digital Input Current “lesngm) 2 10 25 MA  [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 IseLk(H) 2 10 25 LA | Vsak=2.6V P_5.5.0.16
(“high”) of Pin SCLK
Digital Input Current lsi 2 10 25 MA  [V5=0.5V P_5.5.0.18
(“low”) of Pin SI
Digital Input Current Isir 2 10 25 LA |Vs=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 Vo) Voo - - Voo % lso=0.5mA P_5.5.0.23
(“high”) of Pin SO 0.5V
Output Tristate Leakage  |/so(orp) -1 - 1 HA | Vesn=Vpp P_5.5.0.24
Current of Pin SO Vso=0Vor

Vesn= Voo

Vs0=Vop
LHI pin
Digital Input Voltage Vimh) 14 19 2.6 \ - P_5.5.0.25
Threshold of Pin LHI
Digital Input Clamping Vimciawey |- 7 - Vv 2 P_5.5.0.27
Voltage of Pin LHI I =1mA
Digital Input VinicLamp) 6.5 7.5 8.5 \Y It =2 mA P_5.5.0.28
Clamping Voltage of
Pin LHI
IR AR 18 Rev. 1.00
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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 y4ys) - 0.25 - \Y 2 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 Iy 10 24 45 Viu=0.8V P_5.5.0.32
(“low”) of Pin LHI Vop=0V
1) 1XZhEEM,
2) Tl - BRIt
HRF 19 Rev. 1.00
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BTS71220-4ESP BN EEIREBEHLE
o IThERMHEEBEBE (V)
o HEFHEEBEBE (V)

Vs BRIRLRIEIZRIEEMHAH B T IHERKNIRTHEE, M Voo AT SPI Z3EFIKEISOS |,

Vs 0 Voo FRIRFE

EEEXRBEQNER, AIMIEENEBERTRERERBEERIEE, FARR:

v REVeoEIFRELESPIER. SPIHFFRFBIMENMIAE

v VIR ENREZXFFEREE, BMEERITRATEEN. —B V2 Vsor , BEMZHER

T

SR vs BBIEHBRE

BT, MRAERRENT, Vo EHIMBESAE , SE Vs < Vs, NZBAZERIE

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 = Vop(ro)
(Voppoysee P_6.4.1.1)

Voo> Vooipo)

Vs=Vsap)
(Vsrr See P_6.4.0.5)

Channels are OFF

Channels are OFF

SPI registers reset

SPI registers protected

SPlI communication not available
(fSCLK =0 MHZ)

SPI communication available?
(fSCLK =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

SPlI communication not available
(fSCLK =0 MHZ)

SPlI communication available
(fSCLK =5 MHZ)

Limp Home mode available
(channels are OFF)

Limp Home mode available
(channels are OFF)

Vs> Vsuvy3)

Channels cannot be controlled by SPI

Channels can be controlled by SPI

SPI registers reset

SPI registers available

SPI communication not available
(fSCLK =0 MHZ)

SPI communication available
(fSCLK =5 MHZ)

Limp Home mode available

Limp Home mode available

1) ERIINBELEAEER.
2) AR, A RMIL STDDIAG,

3) VSR LR ELXHEREE, BE ET 6.2
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4, AFRERMEBEREN v HBBEE, FitrTUEREERER TH—LT Y,

BAR N ESEIRIABTS71220-4ESPRIS IR EIRR
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BTS71220-4ESP .
SPOC™ +2 nrineon
S
FEI
LHI ="high"
. Power-up
Unsupplied
Y
DCR.MUX = 111, or SPI_Reset o LHI ="low"
>
Stand-by |, Sleep
N DCR.MUX # 111 LHI="high"
X : : I S Y g
| |
OUT.OUTn = 1. | | | |
or INn="high" | I : I
|
INn="low" & -— _ INn="low" or INn="low" & SPI_Reset __ __ I | | our.outn = o.0r h y
OUT.OUTn = O: | | | SPI_Reset a
: o MNnzthigh P Limp Home
A 2| "' our.outn - 1,1 | 1A A A
Yy |
| ¢ — DCR:MUX_# 111; or INn="high"__ _| A |
L — _ LHI="high”
Active |- — D®mwx - 11,ghn="ow ) Ready INn = low”
LHI = "high" & INn = "low"
INn ="high"
A | & Y
LHI = "high" & INn = "high” » Li
> Limp Home
LHI ="low" & INn = "high" Acti
ctive
Note: SPI bits which are not stated are considered to have the default value or are unchanged compared to the previous state. Supply voltages are
considered to be in operative range if not specified different. SPI_Reset is performed if Voo < Voppo) O HRCR.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 Vs = Vsrp) 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
'I&lcrgeeHome SPI registers | protected” reset reset
(Diagnosis available)? | (Diagnosis available)
SPlcomm. |all read-only? read-only?
commands
rejected??

1) e Voo > VDD(po)E:UJUZ:EJ}EH HEER,
2) SNRFAIBEMASIIZE AR, SPIBENRIEER,

IR
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6.1.3 EEERIZZU

HBRFFRNASIBI(INN, LHI) IRERRKEBET, HEDCR.MUXIZE 111, O TFERIE
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6.1.4 HFNER

3 DCR. MUX # 111 BERWEFTAEEREG<S (BISPIEETHASIH) , S[HLTHNKRN. Fr
BEEyxiH, EREERBERMELRE, FtEHEEFREREM. BT A THS TR Sw
BRANIT, EREENEEN. BJLUHITSPIET,

6.1.5 HEER

EEAEEEAT, — TS MEHARSSAAREE (BISPIsuEIMASI, WREWCR.COL = 1s ).
REWLL, MFDCR.MUX=111;, FREMMEEXT. BYUEEUXEMREMESFHENENERFHT
FiEiE,

pr M FDCR . MUX=1115,0UT & 77 es WA TH, /T AE FBIGAHEN TR
HWCR.COL= 15,

6.1.6 JERNIET

UERTRARABAE— RS MBLITIF, BISTI204ESPIEEM T, DIBHERES
B oot S Voo HEBE LNRERHERIEENBRERBARS, FERASIHEEEY
T,

6.1.7 BT

L LHI SIIBEMIASHIFEL t> tiung B, SHFNBITIER, SPIFEFESSEMNRINME, TE2
W (STDDIAG. LHI) VN DB EN N 1. HBiIIFEEI T— STDDIAG IEE. &Il B 15 U TH#EE
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LBHFATFHREFRP (Vs < Vsar) B LHI SIHIE(I NS0, STDDIAG.LHI (iREN, B4R =E
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Read STDDIAG € Read STDDIAG % Read STDDIAG € t
sP1 4 tiriac) | Ethmc); EtLHI(Aclal
comm. I available read-only available all command rejected I
1
registers I available reset available protected |
1 -
I »
Note: Device out ofSleep mode when SPIcomm. ,availab le* ) . t
Power Supply_LimpHomeActive.emf

Figure15 Limp Home Activation as function of Vs
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2BTS71220-4ESPAN F EEHE X S BRI TIR BT, &8 SB B S Mt X BTST1220-4ESPEEBR

BN E#HN ERRTIRER 2 — PR RV RSB (Y0E 16FfR) -

tLHI(AC)
. tWU(PO)
Unsupplied
y
tTRANSZSLP y tLH\(AC) + tTRANSZSLP
>
Stand-by |, Sleep
A tTRANSZSTEV ] A 1 A tLHI(AC] + tTRANSZSTBV
ton I ol \ 4 v
________E)N:tjAN_SZﬂ!Y____' | g' gl .
tose I - (S Limp Home
+ Q @
I -1 OFFTITRANSZSLE I :l Sl A A 7'y
ed 3 .
tont Lrransostay t t
(= — — — — — t_ _t ———————— Rea d LHigac) F Liransastey 1
3 ot bmpansasie, | RE4AUy —=—=—=—==—==—=—7=
Active F-————-—E-FEE———— q y oot J
OFF LHI(AC) S| 4S8
A v
tLHI(AC) o
" Limp Home
LHI(AC) .
»  Active
Note: Dashed lines indicate transition timings between modes which should not be used for normal o peration.
PowerSupply_OpModes_Timings.emf

Figure 16 Transition Time diagram
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TE Vsor 0 Vo) 2181 , RIENSIAL, WRBETE (DEERFHITENER) HEHBBER
FRESE Vewy » WREEERFXARLEE, HEEQLTEHVEN, EehR SR TR,
STDDIAG.VSMON B HPIFEIIEH, SRTSMNEREX T NEMEMRKSH, BH0EE t =
trransasteyBIIEIR, EHE| STDDIAG.VSMON 28 ¥,

—BHBEE Vs BT LTERE Vsor » HENRBASIHMEMASH@ESR our FHI EMENE 1.
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Figure 17 Vsundervoltage behavior
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R SFE

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

BARE: Vpp=5.0V, Vs=13.5V, T,=25°C

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

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

(infineon

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 v Vs decreasing P_6.4.0.1
Shutdown IN = “high” or

OUT.OUTn =1

From V/ps<0.5Vto

Vbs=Vs

See Figure 17
Power Supply Minimum Vsiop) 2.0 3.0 4.1 v 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 =13

DCR.MUX #111g

See Figure 17
Power Supply Undervoltage |Vgyys - 0.7 - v Y P_6.4.0.6
Shutdown Hysteresis Vsior) = Vs

See Figure 17
Breakdown Voltage Vsrey |16 - 30 v b P_6.4.0.9
between GND and VS Pins in lonp(rev) = 14 MA
Reverse Battery T,=150°C
1) TF&lis - \RIEIR I

27 Rev. 1.00
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Table 13 Electrical Characteristics: Power Supply
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

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

From Vps<0.5V to

Vos= Vs
Digital Supply Undervoltage| Vypys) - 0.1 - v b P_6.4.13
Shutdown Hysteresis
Digital Supply Clamping | Vppciawpy |- 6.5 - Vv b P_6.4.1.11
Voltage lop=1 mA
Digital Supply Clamping | Vppciaupy |6 7 8 \% Iop=20 MmA P_6.4.1.12
Voltage
Power-On Wake Up Time | twuro) - 10 30 pus | Y P_6.4.1.13
Transition Time to Stand-by| trgansastey |5 10 30 us |V P_6.4.1.4
Mode
Transition Timeto Sleep  |trpansose |1 5 60 us |2 P_6.4.1.5
Mode
Limp Home thiag) 10 20 40 us |V P_6.4.1.6
Acknowledgement Time
1) TFlis - RIE= T,
2) WNRimEEH R AL SHARBEIEREMN.
HIRFRR 28 Rev. 1.00
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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 AR A EER TR, (FRIEZIMRER):

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

(infineon

6.5.1 BTS71220-4ESP
Table 14 Electrical Characteristics: Power Supply BTS71220-4ESP
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Digital Supply Current Iop - 80 200 HA fscik=0 MHz P_6.5.31.1
Consumption in Normal Vs> Vsuy)
Operation Vesn=Vop=5V

DCR.MUX # 111
Digital Supply Current Iopiactive) | - 2.5 - mA |12 P_6.5.31.2
Consumption in Normal fsck =5 MHz
Operation during SPI Traffic Vs> Vs v Voo
(Average) =5V Vesy =0

V CL(so) =50

pF

DCR.MUX # 111
Digital Supply Current Iop(sLeer) |- 17 50 HA fscik=0 MHz P_6.5.31.3
Consumption in Sleep Mode Vs> V)

Vesn=Vop=5V

DCR.MUX =111;
Digital Supply Current Iop(sLeer) |- 17 35 HA fsck=0 MHz P_6.5.31.12
Consumption in Sleep Mode Vs> Vs

Vesn=Vop=5V

DCR.MUX =111

T,=85°C
Power Supply Current lvs(sLeep)_ss| - 0.05 |07 uA |2 P_6.5.31.4
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_6.5.31.5
Consumption in Sleep Mode |o Vour=0V
with Loads at T, =150 °C INx = “low”

T,=150°C
Mode (all Channels ON) Vop=5V

INx =“high” or

OUT.OUTn =1;

29 Rev. 1.00
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Table 14 Electrical Characteristics: Power Supply BTS71220-4ESP (continued)

Parameter Symbol Values Unit |Noteor Number
Operating Currentin Ready |/gypreapy) |~ 80 200 HA Vs=18V P_6.5.31.8
Mode Vesn=Vop=5V

fSCLK =0 MHz

DCR.MUX=111g
OUT.OUTn =1s
Operating Currentin Stand- | Igyp(stay) - 1.25 2 mA  [Vs=18V P_6.5.31.9
by Mode Vop=5V

DCR.MUX #111g

-~

1) SEMRAEZL: 0101010101010101F0 10101010101010106
2) LR - IRIEKIT.
3) NR Voo < Voo LHI ="low” FH BRI E S 1TEEE > 0, Ioup(stay) To 228 o
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Figure 18 Rps(on Variation factor
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Figure19 Switching a Resistive Load
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Figure20 Output Clamp concept
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Figure21 Output Voltage Limitation activation during diagnosis
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Figure 23 InverseON - Channel behavior in case of applied Inverse Current
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7.4

(infineon

Table 15 Electrical Characteristics: Power Stages - General
Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition
Voltages
Drain to Source Clamping | VpsicLavp) -0 |33 36.5 42 \Y IL=5mA P_7.4.0.1
Voltage at T,=-40°C - T,=-40°C
See Figure 20
Drain to Source Clamping | Vpgciaup) 25 |35 38 44 Y Y P_7.4.0.2
Voltage at 7,225 °C IL=5mA
T,=25°C
See Figure 20
1) 7,=150°C.
7.41  THELZBSHFE
Table 16 Electrical Characteristics: Power Stages
Parameter Symbol Values Unit | Note or Number
- Test Condition
Min. Typ. |Max.
Timings
Vou'r =10% Vs
PCS.PCCn=0g
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;
SWltCh'OFF Delay tOFF(DELAY) ].0 30 60 p.S VS: 13.5 V P_7422
Vour =90% Vs
Switch-ON Time ton 20 55 100 us Vs=13.5V P_7.4.23
Vour =90% Vs
SRC.SRCn =03
PCS.PCCn=0g
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;5
IR AR 37 Rev. 1.00
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Table 16 Electrical Characteristics: Power Stages (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_7.42.4
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 tor 30 75 150 |ps  |Vs=13.5V P_7.427
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=0s
Voltage Slope
Switch-ON Slew Rate (dV/dt)on 0.3 0.6 0.9 V/us |Vs=13.5V P_7.4.2.11
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 =13
Slew Rate Matching A(dV/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 IL=1loy=20 mA
Currents

1) A(dV/dt)sw= ((dV/dt)on- (dV/dt)ors) / (((dV/dt)on+ (dV/dt)orr)/ 2).
2) TN - RIEIRIT.

IR AR 38 Rev. 1.00
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Voo=3.0VE 5.5V, Vs=6VE 18V, T,=-40 °C E +150°C
BARME: Vpp=5.0V, Vs=13.5V, T,=25°C

MR 4B R PR M A EEERI R, PRIESIMAEA):

9.5mQ:Ri=2.6Q
22.5mQ:R=4.80Q

7.5.1 hEBHE -9.5mQ

Table 17 Electrical Characteristics: Power Stages - 9.5 mQ

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

Output characteristics
ON-State Resistance at Roson)._25 - 9.5 - mQ |V P_7.5.15.1
T,=25°C T,=25°C
ON-State Resistance at Robs(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 Rosqnv)._25 - 9.5 - mQ |9 P_7.5.15.4
Inverse Currentat 7,=25°C T,=25°C

I = nowm)
ON-State Resistance in Rosinv 10 |- - 205 |mQ Y P_7.5.15.5
Inverse Currentat 7,=150 °C T,=150°C

I = -l nom)
ON-State Resistance in Ros(rev._25 - 19 - mQ |Y P_7.5.15.6
Reverse Polarityat T,=25°C T,=25°C

Vs=-13.5V

R )

RSENSE =1.2kQ
ON-State Resistance Rosgev) 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 =1.2kQ
NominalLoad Currentper |/, (you) - 5 - A Y P_7.5.15.8
Channel (all Channels TAa=85°C
Active) T,<150°C
Output Leakage Current at |/ orr g5 - 0.06 0.3 HA Y P_7.5.15.9
T,<85°C Vour=0V

Vin = “low” and

OUT.OUTn =0g

Ta<85°C
IR AR 39 Rev. 1.00
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Table 17 Electrical Characteristics: Power Stages - 9.5 mQ (continued)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Output Leakage Current at |/, orr) 150 - - 12 HA Vour=0V P_7.5.15.10
T,=150°C Vin=“low” and
OUT.OUTn =0s
TAa=150 °C
Inverse Current Capability |/, - 5 - A Y P_7.5.15.11
Vs <Vour
IN = “high” or
OUT.OUTn =13
Voltage Slope
Passive Slew Rate (e.g. for | |dVour/ dt] - - 10 Vips |Y P_7.5.15.12
Half Bridge Configuration) Vs=13.5V
Voltages
Drain Source Diode Voltage |[Vpspiope) - 500 600 mv |V 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=0g
PCS.PCCn=0s
Switch-OFF Energy Eorr - 0.68 |- mJ |Y P_7.5.15.15
Vs =18V
SRC.SRCn=0g
PCS.PCCn=0s
1) &N - \RIERIt.
752  IOFEEHE -22.5mQ
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 Rbs(on)_25 - 225 |- mQ |9 P_7.5.16.1
T,=25°C T,=25°C
ON-State Resistance at Rbs(on)_ 150 - - 38 mQ | T,=150°C P_7.5.16.2
T7,=150°C
ON-State Resistance in Rpsion)_crank |~ - 44 mQ |T,=150°C P_7.5.16.3
Cranking - Vs=3.1V
ON-State Resistance in Rosiwg.2s |- 25 |- mQ |9 P_7.5.16.4
Inverse Current at T,=25°C T,=25°C
1=l (nowy
40 Rev. 1.00

HARFAR

2022-04-05



o~ _.
Infineon
BTS71220-4ESP
SPOC™ +2

ThERL

Table 18 Electrical Characteristics: Power Stages - 22.5 mQ (continued)

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

ON-State Resistance in Rosiw.1s0 |- - 44 mQ |V P_7.5.16.5
Inverse Currentat 7,=150 °C T,=150°C

I. = -1 (nom)
ON-State Resistance in Roswev.2s |- 45 - mQ |V P_7.5.16.6
Reverse Polarityat T,=25°C T,=25°C

Vs=-13.5V

I, == (now)

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

I, ==l (now)

RSENSE =1.2kQ
Nominal Load Currentper |/, yom) - 3 - A b P_7.5.16.8
Channel (all Channels Ta=85°C
Active) T,=150°C
Output Leakage Current at |/ oer) g5 - 003 015 |pA [V P_7.5.16.9
T,=85°C Vour=0V

Viv=“low” and
OUT.OUTn =0;

Ta<85°C
Output Leakage Current at |/, orr 150 - - 10 HA Vour=0V P_7.5.16.10
T,=150°C Vin=“low” and
OUT.OUTn =0s
Ta=150 °C
Inverse Current Capability |/ jyy - 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 Vius |V 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
HEFM 41 Rev. 1.00
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Parameter Symbol Values Unit |Note or 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) TPl - RIERIT.

IR AR 42 Rev. 1.00
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BTS71220-4ESP BEAETRRIF. TMRIF. RMAEM (F ReverseON) FIEMRIF, ZHasfHRA TFhER

RIS, RN RRIFEER,
[ @ B8RP E R

8.1 R RIF

TSR NENBERE T AEIHTRFRIFEE (T)nes) MESTEFRIFEE (T)0m)o

SERIPEFFAZIERIVTERE/ER. 3 GND # vs 31k mHtER,

HRE T, BIHP—

MNEHRE ( Tyes) 14 Tsom) ) BY , MELNEEREXF], UBGLIERIR, MHNAY WRNDIAG.WRNn i & {iHEIE
B ERR. BEFRIFXAARES, BRI ETHREIR 19 PR ER"EMH, THWME 25 Fis (HE3dhd
/ET%?F) # & 26 (EjJIu\l_/.UH{%j:FI) o Tirer) ﬂEEleu\l_/ﬂnf%*FEgg/&/ﬂnr;o

A
IN/
QUT.OUTn
'
t
Iy A
Iiow)
t
A
T,
Tyiass)
.
»
t
I A
] ( {_\ A
»
t
A
Internal
counter 0 L 2 >
t
A
WRNDIAG.WRNn 0 1 0
'
Read WRNDIAG - t
Protection_OT_Restart.emf

Figure 25 Overtemperature Protection (Absolute)
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L
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»
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Protection_dT_Restart.emf

Figure 26 Overtemperature Protection (Dynamic)
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BTS71220-4ESP TEI RS AE L MBS Z 2RI, EX T M REAE (WE 27), HIRIEIHZEDMOS
FRIREYERE Vos B BhIEHE

¢ lowgwhen Vps<13V

¢ lowywhen Vps>22V

k5, BILUET IR B OCR . oCTn KRR FREN(E,

Overload threshold variation ("1" =1, 5y, o) @ Vps = 5 V)

11
oy OCR.OCTn=0 |

[ ——— — f| === OCROCTN=1|

09
08 -

07
Ijoviy)

0s | e ———
0.5 oo - | R S . NIy S S S S . P S N R T .,
0.4
03

0.2

01

4 8 12 16 20 24 28
Drain Source Voltage (V)

Figure 27 Overload current thresholds

Lh=low (HiowoTliowy) BT, BEXF, BEA LIRIESE 8.3.1 BEHH AN E R RIREN B,

8.3 R ERRNFRIPAIZERH S

EEMARIPNGEINSESE (FRIEE) =L 3MITRH:

o ZRMAVEEXHE, NPT EE

¢ ZRMBENEBRFILENSES

+ HEMNAIWRNDIAG.WRNn B E 1L FHHHFEIIEL,

WMRFABERIPHIEIERHER 19 PR ER &Y, WBERLUEXITH. HEARNERITHER

BRAK ( RCD.RCDn BIZE0:).
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Table 19 Protection “Restart” Condition

Fault condition Switch OFF event “Restart” Condition
Overtemperature Ty2 Tynes) O (T)- Tyer) 2 Tyom Ty<Taps)@nd (T, - Typer) < Typwy)
(including hysteresis)
NResTART < MRESTART(CR)
RCD.RCDn =0
Overload Iz 1wy I.<50 mA

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

NResTART < MRESTART(CR)
RCD.RCDn =0

8.3.1 =k

Y INx BouT.ouTn BN R“E”, HNAVE
MHENER"ZENARATFER (IWF 19 ).
HEFH EWRNDIAG #HKI%E

*WRNDIAG.WRNn BHXE, MIRAFAEEH

HRCD.RCDn EUN 1:0Y, EERITHEIIEWE (L, =

NI E N, @il
OUT.OUTn &N 1s ,

B, AR

WRNDIAG.WRNn id

ohER, JLUE

I\
L_

BREYE), MARGZESEF > ke A BEEFBoNE

BB R B 28FT.

s )UUWRNDMG?&;%B/%, B/%E”Eh:tﬁ nRESTARTCR

FREMHT, WmdHAkxA, BEREEHERP
TR ETHRRI B L, HAZHIEESH
REBIERS, T—DNER

TS ERCD.RCDn A 1z KEAE(T

AR BFIRZSAY, #H/BYERRDIAG. ERRn
XE SPI {iHWCR.CLC FRBMEBDIFSIITHEE 1. « WREANSIHAT 5K
BEEENIHWCR . CLC SR/ TH. MHRBIEXFAZREEE BB

IN/ &

QUT.QUTh I

A
Shortcircuit m—-
to ground I
1

A t> toerry
e

hiowy T

J

—

A

Internal
counter

A

WRNDIAG.WRNn ‘ 0 I 1

A

RCS.RCSn [ 0

f 1/9 t
o [ 1] 2]2]4]5] 6 twsmmenst [] £ ] 2] twmmncot|] : | o |
0 0 t
I’ s
lo L I ' | 1 | 0 |

Read WRNDIAG <« 0 0 ¢

e .
1|2[3|4|5]6I 7 ll2|l 7

HWCR.CLC = 1,4

1 Note: Maximum peak current depending onsystem impedance

RCD.RCDn = 14—

: | . |

HWCR.CLC = 1%

Protection_Restart.emf

Figure 28 Restart Strategy timing diagram
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t
I I
WRNDIAG.WRNn | 0 | 1 | 0| 1 |1|OI 1 1|0| 1 |
Read WRNDIAG 4— Read WRNDIAG<— 9 Read WRNDIAG Read WRNDIAG 4 9 Read WRNDIAG t
R . . Protection_Restart_LH.emf
4 Note: Maximum peak current depending onsystem impedance

Figure 29 Restart Strategy timing diagram in Limp Home

8.4 HhfRiF
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It HRAR TR ST ON (BB Ros revy ) o EHENIS N FREHIF _INEHSIBSFERIIR, B
WS AR B I R BB R 2 B P iE i A E AV PR, B B F ERIREEIR Voo M F NS IR BB
MRZEBSMREEPERIRS (GBRIAE 4.1 B RHIHMENRATEME) UK F1NENVARER) o
30 £ T fRIFReverseONTHRERV AW FH, EESARMGNDIRA
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Figure 30 Reverse Battery Protection (application example)
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VDD:3.OV:Z|§5.5V, Vs:6V:z|K: 18V, T,=-40 °C§:+150 °C

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

T,=25°C

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

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

(infineon

Table20 Electrical Characteristics: Protection - General
Parameter Symbol Values Unit | Note or Number
- Test Condition
Min. Typ. |Max.

Thermal Shutdown Tnes) 150 175 200 °C 12 P_8.6.0.1
Temperature (Absolute) See Figure 25
Thermal Shutdown Thvspes) |- 30 - K 3 P_8.6.0.2
Hysteresis (Absolute) See Figure 25
Thermal Shutdown T )0 - 80 - K 3 P_8.6.0.3
Temperature (Dynamic) See Figure 26
Power Supply Clamping Vs(cLamp) 40| 33 36.5 42 \ lvs=5mA P_8.6.0.6
Voltage at T,=-40 °C B T,=-40°C

See Figure 20
Power Supply Clamping VsicLamp)_2s | 35 38 44 Vv 2 P_8.6.0.7
Voltage at T,=25°C - lis=5mA

T,=25°C

See Figure 20
Power Supply Voltage Vss) 20.5 2255 24.5 \ 3 P_8.6.0.8
Threshold for Overcurrent Setup acc. to AEC-
Threshold Reductionincase Q100-012
of Short Circuit
1) 1XTheEMst,
2) RFE T,=150°C BS 1T,
3) TR - IRIBIIT.
8.6.1 RIFBSSHISHE
Table 21 Electrical Characteristics: Protection
Parameter Symbol Values Unit | Note or Number

- Test Condition
Min. Typ. |Max.
Counter Reset Delay Time | tpg ay(cr) 40 70 100 ms Y P_8.6.2.1
after Fault Condition in LHI = “high”
Limp Home INX = “low”
Automatic Restarts in Case | Ngestart(cr) |~ 6 - - Y P_8.6.2.2
of Fault after a Counter
Reset
1) gl - iR,
50 Rev. 1.00
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8.7 SR - TIRRBHE

Vop=3.0V :ZF: 5.5 V, Vs=6V :ZIK: 18 V, T,=-40°C ?: +150°C
BARE: Vpp=5.0V, Vs=13.5V, T,=25°C
Mt HBEM A HIEZET L. FRIESIMEER):

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

(infineon

8.71  RIFTHEHHL - 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 |/ g 79 89 929 A b P_8.7.15.3
High Level OCR.OCTn=0s
T,=-40°Cto50°C
d//dt=0.4 A/us
Overload Detection Current |/ g 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
dl/dt=0.4 A/us
Overload Detection Current |/ gy5) 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 ILowLy - 54 - A 2 P_8.7.15.5
Current at High Vps d//dt=0.4 A/us
Overload Detection Current |/ oy js |- 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 - RIBIE T,
3) /|_(ov|_3) Eﬁ :,F_/I\iéiao #E*Ejﬁ/l\i%iélé\ Egiﬁ /L(OVL) =< 2 X /L(OVL3)°
Rev. 1.00
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8.7.2  fRIPTHFHHLE - 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=0s
T,=-40°Cto50°C
dl/dt=0.2 A/us
Overload Detection Current |/, gyiq) 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 |/, gy 19 24 29 A 2 P_8.7.16.2
Low Level OCR.OCTn= 1z
d//dt=0.2 A/us
Overload Detection Current |/ gy5 22 31 36 A 23) P_8.7.16.6
High Level (parallel mode) OCR.OCTn= 0
PCS.PCCn=1;
d//dt=0.2 A/us
Overload Detection Current |/ oy - 29 - A 2 P_8.7.16.5
at High Vos d//dt=0.2 A/us
Overload Detection Current |/ oy j5) |- 29 - A 2 P_8.7.16.7
Jump Start Condition OCR.OCTn= 0z
Vs> Vgus)
d//dt=0.2 A/us
1) MHRE 7,=-40°Co
2) Tl - BRI\,
3) /|_(ov|_3) Eﬁ :,F_/I\iéiao #E*Ejﬁ/l\i%iélé\ Egiﬁ /L(OVL) =< 2 X /L(OVL3)°
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HFIZBTERY, BTS71220-4ESP 7E5IM IS AMEMERFRAE, H@ISPHRMIZHTR IR, WREMH2
7, 1S SIS ZRNEMES. SERIEMEIE S RE Amid SPI#ITIES,

NREEABMREIZET, NATTE 1S 5IMFRRIEM 2 [ENEAC N EBFERsenseo Rsense B T 820 Q
(3 400 Q , Y EEAERREMPRIEFRIFE) , LIREIRRRERERPHINERIGKL, 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

ZE1 9.2,

1

Vs T

Temperature

Sensor
L
Gate _ 3
Control I i
]
Overcurrent
Protection

Load
Current
Sense

{1 ours

ouT2
§ ouT1
{1 outo

Channel 0L

YYYY YYYY

Vs

DCR . MUX
\ \ Vos(sg)

+ DCR.SBM

@ Rsense
Diagnosis_4ch.emf

Current Sense Multiplexer

Figure 31 Diagnosis block diagram
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% 24 12T BTS71220-4ESP iE{T

RT, IS5 ENSERES.

Table 24 Diagnosis feedback, Function of Operation Mode

(infineon

Operation Mode |Inputlevel |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 4 Z 1 X
Short circuit to Vs Vs z 0 0
Open Load <Vs- Vpsise) Z 0 1

> Vs- Vpg(sg)? z 0 0
Sense verification? X lswery X 0
Normal operation |High/1s |~Vs hs= I nom / Kiis 0 0
Overload ON <Vs hs=1./kys 0 X
Short circuit to GND ~GND z 1 1
Overtemperature Z Z 1 X
Short circuit to Vs Vs hs<I/kuys 0 0
Open Load ~Vs hs=lsen 0 0
Sense verification? X Lswer) X 0
Under load (e.g. ~ Vsy) hsen) < hs<Iunom/ ks |0 0
Output Voltage
Limitation
condition)
1) #SMY EhiEErE,
2) DCR.MUX =101g
3) WIHEBRBINT Loyo
4) HHERGAKRT I oo
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9.2 SPIiZH#R
lélj. SPI ?Ef#ﬁ;é& | l_l_)lklu\E,J Ii:ﬁ{;n_. ‘o WRNDIAG EP?E1 Tﬁ&ﬁﬁ*ﬂt\ﬁgs ﬁiﬂ*ﬁlh\j%l—/}lb*j‘lh\ D%O

s i (= S 97 FWRNDIAG . WRNnfiI, HiEESPIZEERE AWRNDIAG, FIEXRZIBRAERRE,
HHiBEBH R, FIPHi7F28HSPITFSHWCR . CLC/EMR.

9.3 ONKE T IZH

WHBEL TR, SI8IS MBIRHS A HBRRELGIRER (FbR kus=10/1s)

o BRI, FHHE Vos < Vosss BT,

v ZBERIZETEERERN

v REWE (405 8.3 F FiR)

WNR{EFA DCR . MUX iLAIFHIBBEFEE R AL TR HE, IS SIFHFRFHNTE N EES RS,

9.3.1 BB A (Kowis)

QN ERAEERR T REMATER. /s M/ MEEREMEIEM, BEEEFEMER hsem o TR
HEBHEARE (LEE0A) , WIBERAKMER Isen (ZE. IZEBHAN) . ZFHUE 33 Fim.
BRI kus 22, MAALNZREE~GBTH.

EYAE IS 5IRIFR] MCURJADC 3NS I Z [BIEFR MR ISRES, LUBIMESSURMIR: (BINFEEIE
HESHIER/NEF{E] 1 ps) o

Kus REBBVIEERBEZETRE. HEBEMGETZMEMmM, EMENBRXIEA, ILUERE
=B PRIER

v EEFIRIFLNEERE, TEiH RN AR E X BFEHRYERR (e )o

o E 1S 5IAIXS BV ER R HITE ks (Kius @ fuca)

¢ ?_}‘A/L(CAL) L :l:U/L(CAL H E,J EE/)IL/E.WJ kILIS %?kms @ /L(CAL) ’ BE{EEX%
AkILIS

AT ks FEEERE 32 2R, M AkusfEEo

kiis@Ipcary 1 kiis@lycaryn

Ak s - = 100 - MAX -1, - -
[Lis:ax ( kiLis@Iycar kiLis@lycary )

ks @I ks @I
Akyyrs sy = 100 - MIN( wis@licany - Kiis@licany n 1)

',"IL.‘\'@",L[CALJ k{Ll"‘@}‘,L[CAL]

Figure 32 Akjus calculation formulas

W)’EF_‘ZE Taecay =25°C Er.l-l_’f—_l'o = ?& A k|L|sEH%}‘A/L CAL)_ :tu/L(CAL H E’Jmnf;/#%ﬂl EE/)IL/T*%O
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Figure 33 Current Sense Ratio in Open Load at ON condition

9.3.2 R ZRE R

BTS71220-4ESPHRE—MNEMKF ZIRE LS, rIRAMEEENQNERBBEEIZESIH 1S, BE
FHSPIZF 7728 DCR.MUX 3%, HMEABAILUEY SPI 7788 DCR. MUX 2FH, BHAREZIRE Fs
HHANLBIESE B 34, ILIMEEDCR.MUX » S5HM SPI LS FEHAUTUSRGNELZINE. TR
IEERAHMERIRTE ON 1 OFF KA THITHEE, S|IHFRE THRMIIHER, FUARRXT, BIREESIH
LIREIEXBEBR sver, SEMBENAEZHTX, XEFMCUBEBKERTIGIEBRREFRR,
DCR . MUX= 101 0¥ /5 F BB E A IR -

FrEBITHEEA S < # DCR . MUX {IFEXEXAI0F:

+ DCR.MUXEEINREETNIREBMRIFLIRE Fi2s

+ IGEPCS.CLCS = 1 /B RIT B IS DCR . MUXIZ R BYIE 8 X ]

+ 1&E PCS.SRCS=1;, DCR.MUX EFHBENREE RN, BFERET 7.4.1 THRESHAT
+ JEEY RCS.RCSnfi[BY, DCR.MUX IEFEMIEERINERITEESHVRESEIMEL,

v JREDCR MUX =101s, ERAEINIEXZEHAN

-~

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

A tasion), Lisico) tasiomry
I < > < >

v

N »
»
t

Diagnosis_MuxTiming.emf

Figure 34 Current Sense Multiplexer Timings
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9.4 OFFIRAE T2k

AINRBRATOFPIAZSEY, BTS71220-4ESP AILUN SR BEHRKESSEREHITLLR. X,
ER—LMmbIMNR T (FRIERAMEIYIREY LHRIBRR) , MAILUGNA RS EZRHEEHFEN
A B

9.4.1 EREEFX

ATNIGERE vs BUER , REATEBENEEFHX, HRH5IH ouT 5 vs &F ON RSB LR 45
BREY, EREDREINRE, XORIRER (BK) , MEZENGTIRE. B, BRRFESER
NERTFAZERTEANE, TOFFRET, WHBERFEE Vs, XSBU Vos o FFRZELEN
B FME Vos 5o SEETKIFZ RS A28 DCR. MUX ) AR IZ BB ) E s BIE Vos HATLLIR. LLIREE
RAIUTEATEIZHT STDDIAG. SBM FRiEY, FH5b, FXRZE NS Al AN FOFFRSRI T & FF iR,
EXMERT, BAME— AT LRI ERRE ouT hiZE vs B7ER.

9.5 SENSE B¢

35 27/RT SENSE BYERILBY(E] tyson FIEEFBYIE] tusorn HABINEYF (BEAHZUNER) . BF
ELHHEBRRBEZA (BULLTE ton ZHI) T/ERBIIERNGES, Hit Lsisoiac) = tsision) + tono

IN/
OUT.OUTnT OFF ON OFF

\ 4

SENSE 4
ENABLE

N t,
-OFF(DELAY)
A -
L
tonipeay \
y sIS(DIAG ) sIS(LC) (OFF) sIS(ON) dI S(OFF)
Is h
\ \| .
»

t
Diagnosis_SenseTiming.emf

Y

A 4

Figure 35 SENSE Settling / Disabling Timing
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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):

9.5mQ:Ri=2.6Q
22.5mQ:R=4.80Q

(infineon

Table 25 Electrical Characteristics: Diagnosis - General
Parameter Symbol Values Unit |Note or 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 |/ gsan) 5 - 15 mA |V P_9.6.0.17
Rsense=1.2 kQ
Vs=8Vto 18V
SENSE Leakage Current hsorr) - 0.01 0.5 A 2] nom) P_9.6.0.2
when Disabled Vs=0V
DCR.MUX =110s
SENSE Leakage Current s(en)_ss - 0.2 1 uA | P_9.6.0.3
when Enabledat7,=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 b P_9.6.0.6
Operation Vs=6V
(Vs - Vis)
INx = “high” or
OUT.OUTn=1;
1 =2 nowm)
Power Supply to IS VsisicLamp) -0 | 33 36.5 42 v lis=1mA P_9.6.0.9
Pin Clamping Voltage T,=-40°C
at T,=-40°C See Figure 20
Power Supply to S Vois(cLamp).25 | 35 38 44 v 2 P_9.6.0.10
Pin Clamping Voltage hs=1mA
at 7,=225°C T,225°C
See Figure 20
1) TFlis - RIE= T,
2) MR T,=150°C,
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Table 26 Electrical Characteristics: Diagnosis - Thresholds, Timings
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Switch Bypass Monitor Vbsse) 13 19 2.5 v OFF state P_9.6.2.1
Threshold
SENSE Settling Time with | tyson) - 8 20 ys Vs=13.5V P_9.6.2.2
Nominal Load Current I = 1Tnom)
Stable DCR.MUX: 1105>

001s
SENSE Settling Time with | tyson sic |- - 60 us |2 P_9.6.2.10
Small Load Current Stable Vs=13.5V

=1 can oL

DCR.MUX: 110>

001s
SENSE Settling Time after |tygcq - - 20 us | Y P_9.6.2.4
Channel Change Vs=13.5V

1=l 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=1 can

End channel:

I=1can_o

DCR.MUX: 001>

0108
SENSE Disable Time tas (o) - - 20 us | Y P_9.6.2.5

Vs=13.5V

.= inowm)

DCR.MUX: 010s~>

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 I.=1cayto

IL=1can oo
SENSE Disable Time after | tysorp) - - 20 us |2 P 9.6.2.7
Channel Deactivation
SENSE Currentin Sense hsvery 400 500 600 HA DCR.MUX=101g |P_9.6.2.8
Verification Mode
1) ESYCCRER#ITIREE =N,
2) Tl - BRI\,
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9.7 IZETR ST ThERRBHE

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):

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

9.7.1 LHIhEBHL - 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
atlis=4 pA hs=1lsoL)=4 LA
Current Sense Ratio at K iso 65% (5000 |+65% 2 P_9.7.15.4
I =l l.2=20 mA
Current Sense Ratio at K isos 60% (5000 |+60% 2 P_9.7.15.7
I.= s ILos=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 =05, XEHEX,
2) R pcs.pcCn =0y NEHEKo
3) &N - RIEIRIT
R 60 Rev. 1.00
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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
atls=4 pA hs=liso)=4 HA
Current Sense Ratio at K LisoL 65% (1660 |+65% 23 P_9.7.15.22
I =hg lLo1=10 mA
Current Sense Ratio at K is03 -60% 1660 |+60% 23 P_9.7.15.24
IL= o3 lz=30 mA
Current Sense Ratio at K isos -55% (1660 |+55% 23 P_9.7.15.27
I.= s los=100 mA
Current Sense Ratio at K isor -45% 1660 |+45% 23 P_9.7.15.30
I =l lLo7=250 mA
Current Sense Ratio at K Lisos -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
/L:/Llo lo=1A
Current Sense Ratio at Kiisio -8%  [1660 |+8% 3 P_9.7.15.36
/L:/le h=2A
Current Sense Ratio at Kiis1s -8%  [1660 |+8% 3 P_9.7.15.39
I =15 l1s=5.5A
SENSE Current Derating | Akjysoy  |-30 0 +30  |% |2 P_9.7.15.42
with Low Current I can)_ oL = os
Calibration I can_ot_n=lLos

licay oL L= ha

Tacan=25°C
SENSE Current Derating  [Akyswowy |9 0 +9 % |2 P_9.7.15.43
with Nominal Current I cany= 1o
Calibration I can n=l1

lcan L= los

Tacan=25°C
1) NS KRC.KRCn =15, (XBHEX.
2) #IR pcs.pcCn=05, XEHEK.
3) WNR1ps AR IBKIBIBNEZADCHING, ks FBEER.
4) FTFFNiE - \RIERIT.
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9.7.2 PHThE LR - 22.5 mQ

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

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Open Load Output Current |/, (o) 4y 2 7 15 mA |2 P_9.7.16.1
atlis=4 pA lis=lsior)=4 HA
Current Sense Ratio at KiLisor -65% |2000 |+65% 2 P_9.7.16.3
I =l lLo1=10 mA
Current Sense Ratio at KiLisos -60% 2000 |+60% 2 P_9.7.16.5
I =l lez=30 mA
Current Sense Ratio at KiLisos -55% 2000 [+55% 2 P_9.7.16.7
I =1l lLos=100 mA
Current Sense Ratio at Kiiso7 -45% 2000 |+45% 2 P_9.7.16.9
I =l lLor=250 mA
Current Sense Ratio at Kiis1o -24% |2000 [+24% lo=1A P_9.7.16.12
I.= o
Current Sense Ratio at Kiisio -8% 2000 |[+8% h=2A P_9.7.16.14
I =l
Current Sense Ratio at Kisis -8% 2000 |[+8% lus=5.5A P_9.7.16.17
I =15
SENSE Current Derating | Ak sy |-30 0 +30 (% [P P_9.7.16.37
with Low Current I (ca) oL= o3
Calibration lcany or_n=los
I icany ot L= ho
Tacan=25°C
SENSE Current Derating | Akysony |9 0 +9 % |2 P_9.7.16.38
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) &M - RIEIRIT
R 62 Rev. 1.00
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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
atls=4 pA hs=liso)=4 HA
Current Sense Ratio at K Lisoo 65% (660  |+65% 23 P_9.7.16.19
I =g lLloo=5 mA
Current Sense Ratio at K iso1 -60% |660  |+60% 23 P_9.7.16.20
I =l lo1=10 mA
Current Sense Ratio at K is03 -55% (660  |+55% 23 P_9.7.16.23
I = o3 lz=30 mA
Current Sense Ratio at K isos -45% 660  |+45% 23) P_9.7.16.26
I =1l lLos=100 mA
Current Sense Ratio at K Lisor 30% (660  |+30% 23 P_9.7.16.29
I =l lLo7=250 mA
Current Sense Ratio at K150 -20% 660  |+20% 3 P_9.7.16.31
I =l lLos =450 mA
Current Sense Ratio at Kiis1o -8% [660 |+8% 3 P_9.7.16.33
/L:/Llo lo=1A
Current Sense Ratio at Kiisio -8% [660 |+8% 3 P_9.7.16.35
I =y, ho=2A
SENSE Current Derating | Akjysoy  |-30 0 +30  |% |2 P_9.7.16.39
with Low Current I ca oL = oy
Calibration I can ot =103

lcan ot 1= oo

Tacan=25°C
SENSE Current Derating  [Akyswowy |9 0 +9 % |2 P_9.7.16.40
with Nominal Current I cany= 1o
Calibration I can n=l1

lcan L= los

Tacan=25°C
1) NS KRC.KRCn =15, (XBHEX.
2) #IR pcs.pcCn=05, XEHEK.
3) 301 us FEBRIEKEBRETADCHIANGG, ks BEBK.
4) FTFFNE - \RIERIT.
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10 B1TIMZIEO (sPI)

BIT/MEEDO (SPI) 2—1T2NIEPHITMNEO, FEHAMERLZ: SO. SI. SCLKFICSN, #§
1B SIF SO B LA SCLK LA TERVIRZRF M, CSN BT FEATERIAIRBIFIA. EIBTE SCLK BY TR
YT S| 4RAE, FHTE SCLK B EFAIBE SO &, S MARIAAIH CSN By EFALRIE, 8fiit
WEBAHRNHEETR T 8 AIAVEERBT A RENVEIE, %3O 2 ¥F 8 (i SPI G HIBHEHTETETRE.

SO—\_}(I\:SBXGXSXZlX?,XzXIXILSBI)—
sl MSB X 6 X 5 X 4 X 3 X2 X1 X 1sB
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SCLK

A 4

time
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Figure 36 Serial Peripheral Interface

10.1 SPI SR

CSN- %8

RY0E1E CSN 5| fIiEIEBTS71220-4ESP . RES A FEEBE RS, Al LUHITHEE R, 3 CSN &
F&7IREBY, SCLK I SI 5|1 EBVERIME SRR ZEE, F B SO #HEaFlH N “EEE" RS

CSN M“E” §|J “1&” BJISQ
v BERBEERERIBUFTESET.
¢ SO B “EIAR KRB LN RBE R,

CSN M3« =Bk

o (X7 CSN TG ZERFME 8 NSCLKIESHIEEL (1. 2. 3. ...) B, ASERm<EE, R
SCLKIHEAAR1ERE, MiLiassiR4nE (STDDIAG. TER) NE(, FHEGSIERZER,
¢ KBEBUSEFESNIUERERE ST EST,

SCLK - ER{THI$h

ZHRNG IARSBUSEFSREMITH. BITHAN (S) £ SCLK BTN OREREmEIBUSES, M
EBITHIH (SO) TESRITRHN EASRIZIEE B, S RE CSN EITEMEIREY, SCLKSIMLIHAL
FURBFIRE, BNap<L AR HIER,

SI- BITHEIA

BITIMASIBMELS BN, REERMMT. S| EETE SCLK TR, MASIEHRMERSA
B, ERIAEBEL. FE5HE% 1058 TRESER.
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B1TIMEIEO (SPI)

so RiTHEH
PARTTIS I ER1TRRY, EaAMUELEB L., SO T “SEERE, EHE CSN 5| HEREF”
KE. ESCLK EFRZE, FBVEIERBHINE SO 51 L,

BHERET 105 TREZER,

10.2 HWEPEINEE

SPIEY BTS71220-4ESP A 8 {iI SPI iR&FIRHHEHEREINEE, FULECESP, Z-M&EHMEREM CSN E5
MCSN BE. — eSS 5 F— 1N EN SO &EE (BRE37) , UME—I %, HERRED
BEEEIE AT . MO F Ml . FEHHZMEIERT MCLK, ZBtEEREDI5EPE NI ERISCLK .

devicel device?2 device3

Sl SO s SO sl SO
MOSI —>[ 1—> SPI SPIl —>»[}——11—» SPI —»[1}—

|
I
!

MISO «
MCSN
MCLK

Yy v

SP_Daigy/Chain_1.emf

Figure 37 Daisy Chain Configuration

SPIEB I BRHRINEER P, B— 1 BMIFFS, S 1SCLKEY, 81 SI 8 MU, {UTE SO
I EfBH, £53/\SCLK AR, — M e8HMEIEERTa. TR OHEER, CSN L
AB A e RIAE MR, THEBIEETR, 2[4 1 BHNEESBNSEG 2, THEHE
RER =240, DAERHPRA=RS (L, LfE, MCSNL&uMTERE” (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
MCLK _I 8 clocks I_I 8 clocks I_l 8 clocks I_

SP_DaisyChain_z.emi

Figure 38 Data Transfer in Daisy Chain Configuration
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Lesn(Leap) tscLke) tesniLac) tesn(ro)
CSN Viesnmh), max
o Vesn(mH), min
tseLkin) tscikiy
p—
Ve
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7 7N — N Vsi(tH), min
tso(en) tsoqv tso(pis)
o ‘X' ‘X’ Vsom)
. 7 -~ 7 -~ VSlJtL)
SPI_Timings.emf

Figure 39 Timing Diagram SPI Access
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Voo=3.0VE| 5.5V, Vs=6VE 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

EnableLead Time (falling | tesyeenn)  [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 | tcsnero) 500 - - ns | P_10.4.0.3

CSN to falling CSN)

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

CSN to SO valid) Cuso) =50 pF

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

CSN to SO tristate) Cuiso) =50 pF

Serial Clock Frequency fseik 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 | tg gy 20 - - ns |Y P_10.4.0.10

Time Sl to falling SCLK)

DataHold Time (falling SCLK |tgy, 20 - - ns |Y P_10.4.0.11

to Sl)

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

Capacitive Load Ciiso)= 50 pF

1) TF&s - RIER I
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10.5 SPI i

SPIERIEFZRR SI #0 SO XA WE 40FfRo. S &R puC A I 3KAIMI, SO 48 E BTS71220-4ESP fefH
MNZ, BIEBIMNZ 218 & [ERAY ARG T 2 51 uC &3 Ry &s <M,

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

SO
response frame A frame B

SP_S1250.emf

Figure 40 Relationship between Sl and SO during SPI communication

SPITMMANTE uC i &Z FT— oM HNE., oSNNS EMR, B LUARISISTDDIAGE
WRNDIAGH, ¥ FiREXEs SRR, WANZE FEZ BiBVfERD,

Fixdhyt, FECMENFERATHNGLFIINT:

Sl —( write register A
S0 < previous
response

Figure 41 Register content sent back to uC (a)

sl —( write register A
50 < previous
response

Figure 42 Register content sent back to pC (b)

7

write register B read register A new command

STDDIAG WRNDIAG

content

register A >

I T3

SP_RWseq_a.emf

read register A write register B

register A

content WRNDIAG

STDDIAG

L I
LI XL
L XIL

new command )—

SP_RWseq_b.emf

B 3 FFTRIEN, A&IX[E] puC B9 AR H T Ao i R g i ;
v MNREF—MIRHIEIR (1, ENERKRRESEIEL) , tNE43 Fin
»  BTS71220-4ESP #FHREAHE LBEFZKMEN, WE 44

o B Vs<Vsup B DCR.MUX#111 , S0E 45Ff7R
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(new command)

s frame A
(errorin transmission)
SO —( (previous response) )—( STDDIAG + TER )—

SP_SO_TER.emf

Figure 43 SPIlresponse after an error in transmission

VDD

VDD(PO‘

Sl —( frame A )—( frame B
e STDDIAG
S0 _( (50=Z°) H +TER +SLP

frame C

response frame B )—

SP_SO_POR.emf

L T

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

'y

Vs

VS(TP),max

Vs(Tp),min

STDDIAG.
T| 0 X 1 X

VSMON

I H

0
Sl m}—( frame B )—( frame C frame D
(response to STDDIAG + TER STDDIAG + TER (response to
S0 ( (response) > ( frame A) +VSMON +VSMON frame D)

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

Figure 45 SPIlresponse in case of voltage drop on battery

TER325IE TERBRIEERI SPI 855, €135 BTST1220-4ESP ¥ 1E F—MhE R LEINN Z.
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Table32 SPICommand Summary

Requested Operation

Frame sent to device (Sl pin)

Frame received from device
(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
0l1ddddddg-WRNDIAG
(Standard Diagnosis or Warning
Diagnosis will be sent
alternating)

Read OUT register

Oxxxaaaag
where:
“aaaag” =ADDR1 Y

(“xg” =don't care)

1000ddddg
(“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 Y

“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

Oxxxx001p
(“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 #11 ADDR1 1R#E R 337 o

IR
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10.6 SPI 2T & 17238

10.6.1 IZHRE1F2S - iZELS

Name 7 6 5 4 3 2 1 0
WRNDIAG |0 X X X 0 1
STDDIAG |0 X X X 1 0
ERRDIAG |0 X X X 0 0 1 1
10.6.2 IZUnH7FEE - M2
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 | 244
. 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< Vsp)if STDDIAG . VSMON = 15
STDDIAG.CSV 4 r Checksum Verification
0 (default) Checksum verification was pass or no
checksum calculated
1z Previous checksum verification was fail
STDDIAG.LHI 3 r Limp Home monitor
0z (default) “Low” level at pin
LHI 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
0s (default) Vs always > Vsy since last Standard Diagnosis
readout
1z Vs<Vsyyatleast once or Vs< Vsqp)if STDDIAG. TER = 15
R 71 Rev. 1.00
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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 Channellatched
OFF

1) SRET 10.8 LT HBEXREMITENIFAER.

2) FFXRERUENBREERE Vos s 5 FBIMKRIF L IRE A28 DCR . MUX ) IEERIIZBE IR ERIRHIERE Vos i
1TEEER,

10.7 SPI B0 E 1738
TRIBHT FESNTESSHALE N,

Table 33 Register Overview

Name SWR?Y RB ADDRO |ADDR1 Content

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

RCS 1 0 (na) 1000 Restart counter status (read-only)
SRC 1 0 (na) 1001 Slew Rate Control register (read-only)
OCR 0 1 00 0100 Overcurrent threshold configuration
RCD 1 1 00 1100 Restart counter disable

KRC 0 1 01 0101 KILIS range control

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

ICS 1 1 10 1110 Input status & checksum input

DCR X 1 11 x111 Diagnostic configuration and Swap bit

1) DCR.SWR ifNH W EHLSER, XNFIRENHS, ©RIEREGHIN—E5,
2) WFENoUT ZF7Z2EDCR. SWR = x, W FIEENHIHIDCR . SWR =05 o

Table 34 Configuration Registers - Write Commands RB-0

Bit 7 6 5 4 3
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. 1.00
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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 (]
HWCR (0 1 1 1 0 0 HWCR.COL | HWCR.RST | HWCR.CLC
Ics |1 1 1 1 0 ICS.CSRn?Y

DCR |x 1 1 1 1 DCR.SWR |DCR.MUX

1) &0 &5 10.8 LT A XM T HERIFAE o

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|lo|lo|lo|o|lo|o|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 |kr|lo|lr|lo|r|o|rR|R]|oO
R R R[] O| OO
~|R|~|lo|lojlo|lo|o|o

~|lolo|—~|r|lo|jlo|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 Default
outT 1 0 0 X OUT.OUTn 80u
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 ICS.INSTn EOn
DCR 1 1 1 1 DCR.SWR |DCR.MUX F7y
Field Bits Type | Description
RB 6 rw Register Bank

0z (default) Read/write to OUT/RCS register

lg  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 001z

Restart counter value=1

010s Restart counter value = 2

011 Restart counter value = 3

100 Restart counter value = 4

1015 Restart counter value = 5

110s 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

lg  Adjusted Slew Rate
OCR.OCTn 3:0 rw Set Overcurrent Level for Channeln
n=3to0 0s (default) High level of overcurrent threshold / v

1z Low level of overcurrent threshold /i oviz)
RCD.RCDn 3:0 rw Set Restart Strategy for Channel n
n=3to0 0s (default) Automatic restart mode

1z Latch mode
KRC.KRCn 3:0 rw Set Current Sense Ratio Range for Channel n
n=3to0 O (default) High range of current sense ratio

1g Low range of current sense ratio
R 74 Rev. 1.00
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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 1;
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
lg  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
0 (default) Restart counters and latches are untouched
1z  Restart counters and latches are reset for all channels
HWCR.RST 1 w Reset Command
0 (default) Normal operation
1z  Execute reset command
HWCR.SLP 1 r Sleep Mode
0s Deviceis awake
1z (default) DCR.MUX=111;
HWCR.COL 2 rw Input Combinatorial Logic Configuration
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) Inputsignalis “low”
1z Inputsignalis “high”
R 75 Rev. 1.00
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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”

010s IS pin is “high impedance”

0115 IS pin is “high impedance”

100;1S pinis “high impedance”

101 Current sense verification mode 110g

IS pin is “high impedance”

1115 Sleep mode (IS pin is “high impedance”)

Set Multiplexer Configuration in ON state

000; Current sense of channel 0 is routed to IS pin
001gCurrent sense of channel 1 is routed to IS pin
010s Current sense of channel 2 is routed to IS pin
011sCurrent 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 (LHISIMEMINS") , HAEESERTIRA OR EIo
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BTS71220-4ESP R —MNERRIEHERE, BHIRAEEFFRNEINBHEINENR. WFREMIT
BE9, EREEN, XEREUAFPEENR. REMITEZE— M ER2HNTIFERKITE. BFit
BB E NI R 39 FiRe SPIENUIGLERE NICS.CSRn, 4 MUKW E NICSHFEST, ZSFIEE M
—REEE , HEERUET— 1 sTopIAaG AIEENi STDDIAG.CSV HAYHEZSE . STDDIAG.CSV F—1
STDDIAG RBMRIEE, MRICSHFFB/REN, WKRIEMLLIREEER, F Bl STDDIAG.CSV=0s,
NRTE Ics.CSRn ZEFANETHEAES NETE STDDIAG.CSV ZHIIRENAY, RIGFNIEIELM,
STDDIAG.TE K& —#¥H] sTDDIAG.VSMON BT 18, EXLERRT, RUERNIEEF.

Table38 Conventions for parity calculation

Result with EVEN-parity Result with ODD-parity
EVEN 0 1

ODD 1 0

Number of ‘1’ in a column

Table39 Checksum calculation bit matrix

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

Table40 Checksum calculation bit matrix example

Name

3

2

OCR

RCD

KRC

SRC

HWCR/PCS

0
1
0
0
0

OO |+=R|O|(K

ol | r|lo|lo|m

(=N NelNellNoNNolN-)

Parity

even

odd

even

odd

ICs

IR
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w RSP B4 (RIR(EN G 12F) 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.SWRbit EHFREEIRE. X TIXZ1F23DCR. SWR IRt —E5.

R 78 Rev. 1.00
2022-04-05



BTS71220-4ESP T
s Infineon

MAER

11 NMAER

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

11.1 [ F3 e & 151

Vear

o Fail-safe
Control

_______

B i
B 2
B e
R
-
Ped scuc
B o
B s

roc B4 I B s

5

o

]
Microbdintcaitertroller

=4 —F 4

T

Logic GND

g PR ——
|1 powerano
Chassis GND *See Chapter 1 ,,Potential Applications”

Figure 46 Application Diagram

e HE— T B B A BT o FTESE T/ B A TH UL

BIEFM [E] Rev. 1.00
2022-04-05




BTS _4ESP .
DT 204 (Infineon

MAER

11.2 SpEB TR

Table42 Suggested Component values

Reference Value Purpose

Ryop 470Q Device logic protection

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

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

Rsense 1.2kQ Sense resistor

Ranc 4.7kQ LC-ADC voltage spikes filtering

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

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

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

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

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

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

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

Cus1 100 nF Battery voltage spikes filtering

Cus2 - Filtering / buffer capacitor located at VBAT connector

Cusenp 22nF Battery voltage spikes filtering

Cour 10nF For improved electromagnetic compatibility (EMC)

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

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

Rep 47 kQ Output polarization (pull-down)

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

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

it LRI BT TS S EEE 5T X [/ FIEH 5 VA F 5 HI I8 e E R IRIER

1B B RS LY R 3E FZ ZIBTS71220-4ESPHYTT 25 11, ATBEF BIREX L7 1H, LU
RIETE LIESIE (BIMIRMEY. BUEsSE) T, FrETasFiIS#TEd
HRATEE,
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2) DAMBAR PROTUSION SHALL BE MAXIMUM 0.1MM TOTAL IN EXCESS OF LEAD WIDTH
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ALL DIMENSIONS ARE IN UNITS MM

THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [-=}4 ]

Figure 47 PG-TSDS0-24 (Thin (Slim) Dual Small Outline 24 pins) Package drawing
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Figure 48 PG-TSDSO0-24 (Thin (Slim) Dual Small Outline 24 pins) Package pads and stencil
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Revision

Changes

1.00, 2022-04-05

Data Sheet available
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