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1 S3hERER

1 afFEE R

TREAL T BTM9020EPFIBTMO021EPZ BN E R,

HW variant (BTM9020EP)

SPI variant (BTM9021EP)

Package

PG-TSDSO-14

PG-TSDSO-14

Digital interface

INA, INB, SEL, PWM

SDI, SCLK, CS, SDO

Path resistance

84 mQ at 25°C

84 mQ at 25°C

Current limitation

Min.20 A

Min.20 A

Overcurrent protection

Error flag at IS
pin; Latched

Error flag at IS pin;
OCx bit latched in the status byte;
Dedicate bit for each half-bridge

Slew rate selection

2 configurable slew rate levels:
¢+ Selected viainput sequence
¢+ ReadoutatlS pin

2 configurable slew rate levels:
+  Selected via SR bit in the control byte
*  Read out the control byte at SDO pin

Undervoltage shutdown

No sense current flowing out from IS pin;
No error flag;
Unlatched

No sense current flowing out from IS pin;
No error flag;
UV bit set but unlatched in the status byte

Overtemperature
protection

Errorflag at IS
pin; Unlatched

Error flag at IS pin;
TSDx bit set but unlatched in the status
byte; Dedicate bit for each half-bridge

Open load detection

Errorflagat IS
pin; Unlatched

Error flag at IS pin;
OL bit set but unlatched in the status byte

Current sense

Provided at IS pin

Provided at IS pin

HiEFM
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BTM9020EP/BTM9021EP
BUEF
35|HECE
3 S|HECE
3.1 BEhREs
OUTA E 1 O ............ 14 E OUTA
INA (]2 BT ]IS
GND (T3 12[TJvs
GND [ ]4 1[I Jvs
onp L5 101 1 seL
e L6 9 L] pwm
ouTB 7 8L outs
2 SIHECE
&1 5IBIE X R TheE
Pin Symbol Function
1,14 OUTA Power output of the half-bridge A. All OUTA pins should be externally connected
together.
2 INA Input control combine with INB and PWM, refer to operative condition table
3,4,5 GND Power ground. All ground pins should be externally connected together.
6 INB Input control combine with INA and PWM, refer to operative condition table
7,8 ouTB Power output of the half-bridge B. All OUTB pins should be externally connected
together.
9 PWM Input control combine with INA and PWM, refer to operative condition table
10 SEL Current sense selection pin
11,12 VS Power supply. All VS pins should be externally connected together.
13 IS Current sense and error flag pin
EDP - Exposed die pad.
For cooling and EMC purposes only.
Not usable as electrical ground.
Electrical ground must be provided by pins 3, 4 and 5.
It is recommended to connect the EDP to ground.
BIEFH ! 100
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BUEF
35|HEE
3.2 SPIRRZs
ouTa [CT11 o 14 [T ouTA
sbl (12 B3I 1S
GND [ 1]3 12[TJvs
GND [ ]4 11T Jvs
oND [L]5 10 L 1cs
sclk [L]6 9 L1 spo
outs [1]7 8[ L1 outs
3 SIHEE
+®2 5IBIE X X2 ThRE
Pin Symbol Function
1,14 OUTA Power output of the half-bridge A;
All OUTA pins should be externally connected together.
2 SDI Serial data input with internal pull down
3,4,5 GND Power ground,;
All ground pins should be externally connected together.
6 SCLK Serial clock input with internal pull down
7,8 ouTB Power output of the half-bridge B;
All OUTB pins should be externally connected together.
9 SDO Serial data output with open drain
10 Cs Chip select input with internal pull down
11,12 VS Power supply;
ALLVS pins should be externally connected together.
13 IS Current sense and error flag pin
EDP - Exposed die pad;
For cooling and EMC purposes only;
Not usable as electrical ground;
Electrical ground must be provided by pins 3,4 and 5.
Itis recommended to connect the EDP to ground.

YEFM
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4 = RB—RSE
4 Foa— RS
sz AT NS,
a.1 X R ATE E

B ARSI LA R ARUE BRIV ST RES XY B SRR A IR, KEBIELNRATEEFRE T LM
A RE= RN AR R A) 2%

K3 S RATEE
Ti=-40°C & +150°C, FREBEMANTH, RASIHNERAERER CRESEMRE) -
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Voltages
Supply voltage Vs -0.3 - 40 \Y - P_GPC_01_1
Output voltage VouTx -0.3 - Vs+ \Y - P_GPC_01_02
0.3
Voltage of logic pins | Vina/ Vspi, 03 |- Vs+6 |V Note: Max. 40 V P_GPC_01_03
Ving/ VsckLs
VseL/ Vess
Vewm / Vspo
Currentsense pin | Vs -0.3 - 40 % - P_GPC_01_15
Voltage between VS | Vg g -0.3 - 40 V - P_GPC_01_04
and IS pin
Temperatures
Junction T; -40 - 150 °C - P_GPC_01_09
temperature
Storage Tstg -55 - 150 °C - P_GPC_01_10
Temperature
ESD Vesp(HaM, local) -2 - 2 kv |HBMY P_GPC_01_11
susceptibility all
pins (HBM)
ESD Vesp(HBM, global) -4 - 4 kv |HBMY P_GPC_01_12
susceptibility
OUT vs GND, VS
vs GND (HBM)
ESD Vesp(com) -500 |- 500 |V cbm? P_GPC_01_13
susceptibility all
pins (CDM)
ESD Vesp(coM, comer) 750 |- 750 |V CcDM? P_GPC_01_14
susceptibility
corner pins
(CDM)

1)  ESDii%2EES], AMKIRE! (HBM), FF&AECQ100-002 (1.5kQ , 100 pF) o
2) ESDTZHEES, WERAFMFIEEY (CDM), RFEAEC Q100-011,

4.2 TESEE

TEEES I TR

BIEFM 9 1.00
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4= R—RR
&4 TEeE
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Supply voltage V5(nor) 7 - 18 Y - P_GPC_02_01
range for normal
operation
Extended Vs(ext 4.5 - 40 Vv - P_GPC_02_02
supply voltage
range for
operation
Junction T; -40 - 150 °C - P_GPC_02_03
temperature
HS /LS continous | Ips) 55 |- 5.5 A 1) P_GPC_02_04
drain current IoLs) Tomp=85°C
HS /LS pulsed Ipulse(Hs) 69 |- 6.9 A 1) P_GPC_02_05
drain current Ipulse(Ls) toulse<10's
Tamb= 85°C
HS /LS pulsed Ipulse(Hs) -88 |- 8.8 A 1) P_GPC_02_06
drain current Iouise(Ls) toulses1s
Tamb= 85°C
HS /LS pulsed Ipulse(Hs) 14 |- 14 A touise < 250 MS P_GPC_02_07
drain current Ioulse(LS) Tjunc=25°C?
Input voltage range |Vina(nor)/ Vspi(non)» -0.3 - 6.0 \Y - P_GPC_02_08
for normal Ving(nor) / VscLk(non)s
operation VseL(nor) / Ves(non)s
VPWM(nor)
1) EFERA2s2p 600 mm2cu (70 um) #HITHHBE
2)  ZBKRRIRERIRE X A EAE TR Tiow = - 40°CRYAYRIAER IR
4.3 FrlizE )
IR SRR JEDEC JESDS1 ARAELE R, NFE THEEZIER, IFIAIRIJEDEC,
£ 3] AR
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Junction to Rihua - 32 - K/W | Y P_GPC_03_01
ambient
Junctiontocase  |Rihic - 2 - K/W |- P_GPC_03_02

1) R¥E JEDEC JESD51-2,-5,-7, 7E FR42s2p IR EHITEAIN . = (SHMEE) E76.2x
114.3x 1.5 mm BE&R, 2 NARIEE 2x70um Cu. 2x35um Cu)e EERABERT, BEEZETHNERIIIETSE—IREEE

i,

HiEFM

10
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4= E— RS

4.4 EEFE
&6 BRI

V,=7TVE 18V, T;=-40°C £ 150°C, /.=0A, FREREMEXTFH, EM

1252
LA

afineon

NSIRP FRIERBRE)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.

Supply currentin  |lys st - 5 MA  |[Vina=Vig=0V, P_GPC_04_01
standby mode Vser= 0 V; Vowm=0 V;

-40°C =< Tj= 85°C; Vs=

13.5V
Supply currentin  |lys st - 25 MA [ Vina=Vig=0V,; P_GPC_04_03
standby mode Vser =0 V; Vewn=0 Vs

T;=150°C; Vs=13.5V
Supply currentin | lyson) 3 5.5 mA |In normal P_GPC_04_05

normal mode

operation mode:

Vina=5V, Ving=0V
or Vina=0 V, Vine=5 V;

VseL = X; Vowm

=0Vor Vewm

=5V,

No load is connected

HiEFM

11
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5 MFTIE
5 HFiZE
INA B AT R A RSAFF5E, INB RS AT IR B BOEIAFF %, PUM AT TERnX R EHIE
OFFSE, WEE, BERERRIIET —EOUMER, UEEFERAML. BEER IUREHAER,

)T BTN
Input pattern Current sense/ Error | MOSFET status Bridge mode
flag
INA |INB |PWM [SEL |IS HSA |LSA |HSB |LSB
0 0 0 0 Hi-Z off | off | off | off |pull-down resistance is connected;
outputs are grounded
0 0 0 1 |errorflag:shortto GND | off | off | off | off | pull-up resistanceis connected
short to GND diagnosis
0 0 1 0 current sense: LSB off | on | off | on |slow decay/break LS
0 0 1 1 current sense: LSA off | on | off | on |slow decay/break LS
0 1 0 0 current sense: HSB off | off | on | off |fastdecay HSB/off
0 1 0 1 error flag: open load | off | off | on | off |fastdecay HSB/open load diagnosis;

pull-down resistance at OUTA is connected

current sense: HSB off | on | on | off |forward

o
—
—
o

0 1 1 1 current sense: LSA off | on | on | off |forward

1 0 0 0 error flag: openload | on | off | off | off |fastdecay HSA/open load diagnosis;

pull-down resistance at OUTB is
connected

current sense: HSA on | off | off | off |fastdecay HSA/off

current sense: LSB on | off | off | on |reverse

current sense: HSA on | off | off | on |reverse

current sense: HSB on | off | on | off |slowdecay/break HS

current sense: HSA on | off | on | off |slowdecay/break HS

current sense: LSB off | off | off | on |Half-bridge Ain tri-state

L e e e
= |~ |~ |~ |O|l0Oo|O
R |~ |O|O|F |R|O
= | O |O|FR|O|K

current sense: LSA off | on | off | off |Half-bridge B in tri-state

2R XTI FSPIfRZ, ZFHBIFHNBEEGTEISPI ik PRI Z T
XTFSPIARZ, HEN (Ii8E 0 BT, ZEIFHNFHIIE .

1) Vser<0.25V.

Rs PR
Digital input pins IS Comment
INA INB PWM SEL
0 0 0 1 lis(FauLT) | Short to GND is detected
(RBELTR......)
IR 12 1.00
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BTM9020EP/BTM9021EP Infineon
Datasheet

5 MFiFIE
Rs () HMEEHRMF
Digital input pins IS Comment
INA INB PWM SEL

0 0 1 0/1 lisrauLT) | Error flagged; low side A/B latched off in OC condition

0 1 0 0 lisrauLT) | Error flagged; high side B latched off in OC condition

0 1 0 1 lisFauLt) | Open load is detected

0 1 1 0/1 lisrauLT) | Error flagged; high side B or low side A latched off in OC condition

1 0 0 0 lisrauLt) | Open load is detected

1 0 0 1 lisrauLT) | Error flagged; high side A latched off in OC condition

1 0 1 0 lisrauLT) | Error flagged; high side A or low side B latched off in OC condition

1 1 0 0 lisrauLT) | Error flagged; high side A/B latched off in OC condition

1 1 1 0 lisrauLT) | Error flagged; low side B latched off in OC condition

1 1 1 1 lisrauLT) | Error flagged; low side A latched off in OC condition
2R XTI FSPIARZ, ZEFHTHINRGTEISPI X PRI ZH Lo

RS AT LT 1S 558 SDO 5/ BTEEK,
5.1 AL TN
INX
ESD
il
& 4 AL
R SR
Vo=7VZE 18V, T;=-40°C & 150°C, FiBEAEX T, EMEBRANS M FRIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Low level voltage | Vinaw)/ Vspiw), 1.0 13 - v % P_INP_01_01
INA /SDI, INB / Vinew) / VscLkw)
SCLK, SEL/CS, Vowm(u)»
PWM VseLw) / Vesq
ngh level VOltage VINA(H)/ VSDl(H): - 1.6 2.1 Vv - P_INP_01_02
INA/SDI, INB/ Vin(H) / VscLk(H)»
SCLK, SEL/CS, Vewm(H)»
PWM Vsermy / Vs
(RBLT;......)

IR 13 1.00
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BTM9020EP/BTM9021EP Infineon
Datasheet
5 B FiTiE
&9 (48) BSiHE
Vo=7VZE 18V, T;=-40°C & 150°C, FEBEAXNF M, IEMBRARNGIH CRIESENE)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.

Input VlNA(HYS)/ VSD|(HYS), 400 - mV - P_INP_01_03
voltage ) Vins(rys) / VscLkys),
hysteresis

VseL(nvs) / Vesirvs),

Vewm(Hys)
Input currentlow | /inaw) / Isoi(w)s line) / 4 6 MA |VINA/VSDI=VINB/ P_INP_01_04
level Iscik)s VSCLK =VPWM =VSEL /

Iowmw)s IseLw)/ VPWM=1.0V

lpwmiL) Refer to Figure 4
Input current hina) / Tspi(H)s ing(H) 10 20 WA |VINA/VSDI=VINB/ P_INP_01_05
high level /IscLk(H), VSCLK = VPWM = VSEL /

Iowm(H)» IseL(H) / Towm
H)

VPWM=2.1V
Refer to Figure 4

1) HVia Vies VenBlVseBTF0.8 VB, SBPREMEHIURNHNEE TFRN, HEERSNHSHER.

HiEFM

14

1.00
2024-09-15



infineon

BTM9020EP/BTM9021EP
BUEFM

6 ThERLR

6 ThERLR

6.1

Thegsad

BTM9020EP / BTM9021EP FIThERBF M N F AR, FiERIPFFIZEThEEISER T &N .
SEEARNFEERUAT LR, HESEBMRRFEINE 5FiR.

0,1
0,09
0,08
0,07

T 0,06

Eam
s

< 0,04
0,03
0,02
0,01

High-side switch

T,=150°C

T,=25°C
T,=-40°C

7 10 12 13,5 16 18
Supply voltage V¢ [V]

Low-side switch

T,=150°C

T,=25°C

T =-40°C

10 12 13,5 16 18
Supply voltage Vs [V]

= 5 BRI EEEPE vs. (B E
6.2 FF X B8]
ti(Hs) total fiHs) total
INx
T >
tarHs)  biHs)| tarrs) i)
A
Vourx
AVourx AVoutx
T »
= 6 XX BRI B =8 X B EE X
YEFM 1.00

2024-09-15
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BTM9020EP/BTM9021EP

HHEF

6 ThEL

&7 TR X B fRIP e a B KA F B E) E X

INx

Vs+ Vi

Vs+ 50% x Vi

™ A

&8

HS switch on delay in active freewheeling

—

le—

Passive

Treewneeling

»

t

Passive freewheeling

Active freewheelingl

v

E s

EREREN FTHIBDLF X FBER

XJF SPIARZS, EFRRY INX (5 SIRESE] SPI X PRV AL, INx ¥F7E CS FEEREHT.

6.3 FERER

6.3.1 E{hras

MEABIWMATIRRIEE, NEFIR, MR—MULEHBAGESE, WETIIBERPFHEET—

RIZEBI:

v FAERIAGESHIE T, FHERBIEN 0.5 us<tas<5us

v tas BIHARE, EL—PMRINESH LN

YEFM

16

1.00
2024-09-15



gjg;oﬂ%osp/smgozmp Infineon

6 ThEL

0.5ps < fsts < Sps 0.5ps < fsts < Sps
SELINA A t ¢
INBPWM | Slow slew rate level sLs Fast slew rate level sLs Slow slew rate level
At least one input high \ At least one input high \ At least one input high
All inputs low All inputs low

IS A Slew rate feedback

Dspaut) e — — . p—— e — o — —
[eF] CS \ / Cs

Slew rate feedback

A\

Ho S ST
EEEBIAEEIERIE,
SNE 10 FT MFFEHINGG SRS, AITERAIET S ISBTaI B> 317E IS 5 LI BIFmERAI

v WRBEER R s B IRTEISSIHP, MR REFER
o WR IS ERERR, NEFEgRE

0.5us < tsts< Sps 0.5pus < tsts< Sps
SELINA A ¢ ¢
INBPWM | Fastslew rate level et Slow slew rate level s ¢ Slow slew rate level
standby

At least one inputhigh\ At least one input high\ / At least one input =

>

Allinputs low Allinputs low
IS A Slew rate feedback
is(rauty
CS \ / CS \j \ / CS

>
Slew rate

= 10 b2 &3 gl

6.3.2 SPIRRZS

RE B &IX T SDI BIEIEF T APRY SR (iIRIEHE:

o IR SRANKEN 1, MLHEFRFIE

o MR SRIIEE N0, NHIEFIERIZE
LEERERRINEMNIERFBT,

% SDO_SEL Efii 9 0 BY, RIZFAILUEE SDO EEHIIF T HIE L,

6.4 EBSIFHE

+10 S
Vo=7VZE 18V, T;=-40°C & 150°C, FHBEAXF M, IEMBRARNGIH CRIESENE)

Parameter Symbol Values Unit | Note or condition P-Number

Min. | Typ. | Max.

On-state high- Rons) - - 78 mQ | lour=2.5A;Vs=6V; Tj= |P_PS_01_01
side resistance 150°C

(REAKTR......)

BURFM 17 1.00
2024-09-15
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BTM9020EP/BTM9021EP
BuEF

6 ThEL

+10 (&) BSHE

V,=7VZE 18V, T;=-40°C & 150°C, FfE EBEMAEXT T, EME

252
LI

NSIRP (BRIERBRE)

infineon

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
On-state high- RonHs) - 42 - mQ  |lousr=2.5A;Vs=6V; Tj= |P_PS_01_25
side resistance 25°C
On-state low-side | Ron(Ls) - - 78 mQ | lour=2.5A;Vs=6V; Tj= |P_PS_01_02
resistance 150°C
On-state low-side | Ro(Ls) - 42 - mQ | lour=2.5A;Vs=6V; Tj= |P_PS_01_26
resistance 25°C
Fast HS switch tarims) 0.6 1.0 16 US| Riaa=5.6Q; P_PS_01_26
on delay time Ve=13.5V
Slow HS switch on | tgrns) 0.8 1.6 3.2 us Ricaa=5.6 Q; P_PS_01_27
delay time Ve=13.5V
Fast HS switch off | tgyns) 21 |45 |65 HS  |Rioad=5.6 Q; P_PS_01_28
delay time Ve=13.5V
Slow HS switch off |ty ns) 3.0 9.0 16 MS  |Riad=5.6 Q; P_PS_01_22
delay time Vs=13.5V
Fast HSrisetime  |t;qus) 0.6 1.0 1.9 us Vourxfrom 20% to 80% | P_PS_01_30
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Slow HSrise time | ty(ns) 1.0 2.2 4.4 us Vourxfrom 20% to 80% |P_PS_01_31
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
FastHS falltime | trpms) 0.4 0.9 1.4 us | Vourfrom 80% to 20% |P_PS_01_32
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Slow HS fall time | teyps) 0.6 2.0 3.6 us Vourxfrom 80% to 20% |P_PS_01_33
of Vs,
Rl_oad = 5.6 Q;
Vs=13.5V
Fast LS switch tafi(Ls) 0.6 1 1.6 MS Ricaa=5.6 Q; P_PS_01_34
on delay time Ve=13.5V
Slow LS switchon |ty 0.8 1.9 3.4 Ms Ri0ad=5.6 Q; P_PS_01_35
delay time Vs=13.5V
(RBELT!......
HiEFM 18 1.00

2024-09-15



BTM9020EP/BTM9021EP
BuEF

6 ThEL

+10 (&) BSHE

V,=7VZE 18V, T;=-40°C & 150°C, FfE EBEMAEXT T, EME

252
LI

NSIRP (BRIERBRE)

infineon

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Fast LS switch off | tq4r1(.5) 2 3.8 5.7 MS  |Riad=5.6Q; P_PS_01_36
delay time Ve=13.5V
Slow LS switch tara(Ls) 3.3 8 132  |us Ri0ad=5.6 Q; P_PS_01_37
off delay time Vs=13.5V
Fast LS rise time trs) 0.4 0.8 1.2 Ms Vourxfrom 20% to 80% | P_PS_01_38
Of Vs;
Ri0ad=5.6 Q,
Vs=13.5V
Slow LS rise time | tys) 0.7 1.8 2.8 Us Vourxfrom 20% to 80% |P_PS_01_39
Of Vs;
Ri0ad=5.6 Q,
Vs=13.5V
Fast LS fall time tr(Ls) 0.4 0.8 125 |us Vourxfrom 80% to 20% |P_PS_01_40
Of Vs;
Ri0ad=5.6 Q,
Vs=13.5V
Slow LS falltime |ty 0.7 15 3.1 Vourxfrom 80% to 20% |P_PS_01_41
Ri0ad=5.6 Q,
Vs=13.5V
Fast cross terossl 2.5 3.3 5 MS Ri0ad=5.6 Q; P_PS_01_42
current Vs=13.5V
protection time
Slow cross current | teoss2 4.5 7 9.5 Ms Ri0ad=5.6 Q; P_PS_01_43
protection time Ve=13.5V
Free wheeling diode | V¢ - 0.8 0.9 \% |lour| =2 A; Tj=150°C P_PS_01_13
forward voltage
Off-state output I (oFF) - - 10 MA | Vina=Vig=0V; P_PS_01_14
leakage current Vewn=0V; Vs=13.5V;
VSEL: 0.55 V,
T;=150°C
Slew rate tsis 0.5 - 5 VS - P_PS_01_15

selection time

YEFM

19

1.00
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7 FRIPFZ MR
7 RiIFMZ
7.1 ME{Fhras

SIAMRAFF R BT ERERTS TN A FFF R 1B o

7.1.1 R E <

SNRMHEBEBERT Vivors, SNEILLFIR, ZESFHR

o ETNKETMOSFET
v RESFBREREAE
o BREFES|H T

A MRHEBERTIEEEMEBEV: rorm, BERGHRER, REBIKENRINE,
NR Vs F+Z Vivon A E, WEI 11 FIR, S[EEMEERE T
SHEBEE AR Vion A LB, EFBIERMBRKIFME B0 Z52RET, 1S 3R R HA BT 1S,

VS A
Vuvion) \
Voviorn) iVuv(Hv)
INx t
OUTx A t
dr(HS)/_
\ .
t
IS A arrip
hsgaon | CS cs
t

E11 RETHNFE

7.1.2 R R
ZREREEERE, BETh. TRSSBREE (QESHAELFRE) X,
1SR S SRR Tioo OB I Ftore, NSRBI HANT

RN R AR B A MOSFET

v RSEERFRE

v IESEEMEEMEN T, FREERE, ENRM4IRE EEET

¢ Tj_: IS %lﬂil]]:IEEﬁtt IIS (fault)
—BREREAXARBLER, SHMaEERINEE o

7.1.3 o R

BIEFM 20 1.00
2024-09-15



gjg;oﬂ}}osp/smgozmp Infineon

7 RIPFNIZBT

7.1.3.1  ERRIH F s Ry

EIAFF X AEXMITRFRIPIIRE, MIEAAXEEXBIRERARIFTIEE,
SNSRFF IS A2 IR BB AR AR R A A (B so, MITZERMFIE

o HNERRKES

o BEITIRK BTSR[] toc o

o PREIERERIRTE v«

YDA TR MR, ZERHIE

v IS

v TEISSIBMRE s (au

o EIHABKCHR (PWM. INAFIINB) $TFF MOSFET, #NE14FiR

Vs

fum_ns - Jsp_ns
OUTx Isp_ns X
|, shortto GND \

L <
<
— — taoc_Hs

short condition on high-side switch

Y
- Y

& 12 BAFXRERS SRR

Vs VS

ILsx A
j T fom s
A
| short to supply fum_is - fso_s

J gl Iso_1s A 4
OouTx |
ON

|

Y
- Y

-
<

taoc_Ls

short condition on low-side switch

& 13 KB F XGRS S TR
SNEAHESES T RIAOBREE,

7.1.3.2 V8 1IEEET
N 14FFT, MEBBEBAERES,

BIEFM 21 1.00
2024-09-15
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7 RPN IR
INA I
PWM t
I —>
Sel A
I(LSA) A
fum_xx x Ja £\,
o "/uM,Ls - Iso_ts \ // \
IS A
istrauty
& 14 B RANRASSIAER SR RIPRIIE

7.1.4 XX BRI

MRS AFEIL MOSFET JKIZASFERFE, WS FTERR, XE@EI IR RIR s P& IR
KA, EXRFAEA— MOSFET FFTHFHNMESBRIMOSFET Z BRI BB RIFTIE, EiBRIFE|E
teross1 R teross; SNEL5 F0 B 16Ff, UARRRIEARASHEEESE, XIUBIERERESEH,

BIEFM 2 1.00
2024-09-15



BTM9020EP/BTM9021EP

BIEFH

7 RIPFNIZBT

infineon

INB=0

Case 1: HS switch off delay time PWM=0 tiHs) total
Vs INA
Previous State & New Half-bridge A
HSAON > HSA £
Voura A tarns) tiHs)
LSAOFF & LSA v
OUTA s
80%
AVourx
20%
= = GND i
Case 2: LS switch on delay time without cross current protection time trs) total
Vs Vs PWM INA=0
Previous State & New Half-bridge A T INB=0
HSA OFF> HSA t
Voura A tarLs) tiLs)
LSAOFF & LSA
Vs
80%
AVourx
20%
= GND i
Case 3: LS switch on delay time with cross current protection time INB=0 tiLs)total

. Vs Vs
Previous State & New Half-bridge A

INA T PWM=1

\4

HSAON = HSA

A

feross + Laf(Ls) tLs)

AVourx

Vourn
LSAOFF 9 LSA
Vs
= GND

80%

20%

\4

B 15

HiEFM

AR B E . SRR LR

23

1.00
2024-09-15



BTM9020EP/BTM9021EP

BTM02 Infineon

7 RPN IR
Case 1: LS switch off delay time mgzg tiLs)total
ous State > Vs Vs PWM A sEL=0
Previous State New Half-bridge A
HSA OFF & HSA t
Voura N tarLs) tLs)
LSAON=> LSA Vs
80%
AVoutx
20%
— GND T »
Case 2: HS switch on delay time without cross current protection time INA=1 t(HS) total
INB PWM=1
Previous State & New Vs T SEL=0
Half-bridge A >
HSA OFF & HSA t
Voura A tar(ms) tiHs)
LSAOFF 2 LSA Vs
OUTA -
AVoutx
20%
1 — GND >
tr(Hs).total
INA INB=1
T SEL=0
Case 3: HS switch on delay time with cross current protection time t >
. Vs
Previous State & New X PWM
Half-bridge A Ti
HSA OFF & HSA e o>
<
LSAON = LSA — Voura o feross + tahs) i)
OUTA
Vs
80%
—
4 AVoutx
—
= — 20%
GND T >
=] AL > Nl . S =22
& 16 e S it bate SN TR (Rva kS E=palshaiE
N
7.1.5 FHE& T2 E G

EUTIERT, Z83TEEMIMEETHIEEENATRE A TN, HEBHEIRINEE IS5 L.
©  OUTARMAZLFFER
«  OUTBRMAEFFER

«  OUTA /s OUTB &bt GND 5288

F11

TEFFERIZHT

Digital input pins OUTA OuUTB IS Comment
INA INB PWM SEL
1 0 0 0 High Low lis(FauLt) | Open load at OUTA or OUTB
0 1 0 1 Low High hsFauLT) | Open load at OUTA or OUTB
(RBETR......
IR 24 1.00
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7 GRIFFNIZ B
£11 (&) PABFRIZH
Digital input pins OUTA ouUTB IS Comment
INA INB PWM SEL
0 0 0 1 Low Low hsFauLT) | Shortto GND
INA=0 INA=1 INA=0
= =Low = =Hi INB=0 = Low
T gmim aen ) gmuw — T
SEL=1 SEL=0

VBAT VBAT

OFF | | ON ON | |5 OFF
OUTA//3p)_CUTB OUTA (\1),2UTB
J low ' N__/  High Hgh  \__/77 Low
Internal Internal
pull-down| | OFF | 5 orf or | I oFf | [pull-down

& 17 FEHM 5 i3t kG B = 51
7.1.6 BB 7 A I

FEEBIEN (BRRKR7) , BRREEDISSIH, LURHESME SEL 5|HIERIAF X LLHIBIER BRI,
WE18FAT -

hs A
[mA]
T e
-
P
s
P #5
hiscs) -
. - o
s ~
\(}/ 5 -~ P -~
\{-&"\CD/ - - 7
P o
A ot
-~ - - w V‘\\\
P 2 il 2
'y S
. W o —~
A Current Sense Error Flag
>
I Isb_xx IL TA]
18 KM ER T vs. SAE BT
25 1.00

HiEFM
2024-09-15
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7 RIPFNIZBT

7.2 SPIRRZs

EIAFMEIL T R TR BUE RS T G2 2 FF B&o

HNEIESHITHIZE 2 B HISPLIEES, OB WD_ENIREN 1 BECEEMREI 1. EEISPIIESH, M
8 NI R RIXEISS M, WMNRECSE BT HAIESCLKAIEE 8 ML, NEIIWACSESH TR EMA.
WREFI THABACSES THRANEEMEA, RFREMITHFHIREIFT. EFNEREINERET
[B£55Rf5, MOSFET ¥#xiFl, WE 19FfT.

BT R WD_EN IKE N 1 REUERI 11,

YEIAEBARCNZICSBESH TG, CSEBTHAEISCLKEKHETRZ 8 BIEERET, 231045

v BIERIFEREMRRKIAME

o BUKREFTRO

v XWTMOSFET, FHTEtsanossEREFNEFVIET

AR RS ESHEATERT, BERIAERRKRMAE TR, WEHIFTE%ES, HH MOSFET
BXiE, FENBERFENRERS. BE CSESHN LEAEAEMEERIET.
HCSIESHT— 1 EAAEIRE, RHEEMERIERETEN, HIRELZXEISDIRIEHFT#HITIRE,

Switch off MOSFETs
Enter to standby mode

Watchdog triggered Watchdog triggered vV Resume to normal operation
v \ : Y
‘- t <twp > WD

Ccs

Watchdog is not triggered in twp time
1 Control byte is reset to default values Status

Number of SCLK pulses=8 *n(n=1,2,3...) byte t100
e is reset to

8 SCLK pulses 8% n SCLK pulses
standalone configuration daisy-chain configuration e
scLk SV iviviviviviviw H_H_H_H_H
time
N =
z3
19 e B

7.2.1 R X B

R EBEIRT Vovorn, 0B 20 Fi7R, &2 0HR

o« ERHXKBAMOSFET

v REFBAERAR

o ERREES|ETHH

o BfIuviiIAl

IR Vs A ZE Vovon BAE, WE 20FR, ZBHFRIITHNOT:

v MEIERIET

o ARKEFTHRHUVL

S B EBEEAR Vion ALY, EHBERMERMREFMER Bt £55RET, 1S 5|51 i 5H LM EBR 1S,

BIEFM 26 1.00
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grjg;oﬂ}}osp/smgozmp Infineon

7 GRIFFNIZ B
VS A Set UV bit to 1 Clear UV bit
Vi \
Vi ((O:: iVuv(Hv)
INx "
OUTx A t
lar(HS)
™\ ——
ISA tar(Hp) +HisD t
e T — . O5
t
,—
B 20 REFT R FE

7.2.2 o R fRIP

ZRUEMRRELRREE, BLEER. IRSSHEEE (BESHMEBLAX) XiE.
R RE R REBIAEN T BUBT B Ftore, MBFHFRIITRUT

v KEX R TR EIA AR MOSFET

v REFBAERAR

v EEERESREUTE, FXEFEREXA, BRRGMEEREBT

o TEISSIBEMER Is (auo

v BERATREIRINEG TSDx BN 1

Y RERERTAFBE RO, S[HNITANT:

v MEIERIET

v B(PREFTHRITSDXIL

7.2.3 IR R

7.2.3.1 AR BIBIRIH

BLFXEEXMITRFEIPIIEE, KL XEEXBIRERRIPIEE,
RIS FF R BV BB B A R A A M B (B fso_,  MIZBAHE

o BFANETRIRE

v BENE R BT BT 8] thoc

o PREIEBTREBTREE liv o

LA TR K UEY, ZBRMR

v A

o TE IS SIBMRE fistaun

o EIABKR (PWM. INAFIINB) FTFF MOSFET, 31E 23Ffm

v EEETHOCXiIAL

BIEFM 27 1.00
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gjg;oﬂ}}osp/smgozmp Infineon

7 RIPFNIZBT

Vs Set OCAto 1
Half-bridge A lhsx

fom_ns

A
fum_ns - Jsp_ns
OUTA Isp_ns \ 4
|, shortto GND \

a— Jj* < taoc_Hs > tb
& 21 OUTAS GNDZ (8] RV X B A F i &R i i 4R 1P
VS Vs Set OCAto 1
j Half-bridge A T Lo
J ;:; short to supply e v LIM_Ls - /sD_Ls
OUTA \
ON
Ji . > >
& 22 OUTASVSZ [BIRYRZER A F i & i i 4R 1P
S EREESES TR EREE,
7.2.3.2 V8 IEE =T
WE 23FR, MERBIEHFTHRINBANGUZES. HFFZMOSFET BN A IXEIZS 4
By, BT RWT:
v REIERIET
v FEXIRIMOSFET
«  JARROCKL
B 28 1.00

2024-09-15
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.T
BTM9020EP/BTM9021EP
7 RIPFIZ I

v

N\

Clear QCA bit

v

SEL Set OCAto[1

v

A
Jum_is - fsp_Ls
A4

I(LSA) A

fom xx

Jsp_xx

A

&
‘O
B

IS A
istrauty

A /N }
& 23 BT EAASSIMERS I REFHRES
7.2.4 FE& S F A M

FEUTER, ZBHLRIMETRBEBRNEHRHE AR, HEMERSAEHIMEISSIE L, OLfuh
MRS L,

+  OUTARMAZIFTER

+  OUTBRMAZLFFER

o 5EEREGND

12 AR ISR
Input bits in the control byte OUTA| OUTB IS OL bit Comment
INA INB PWM SEL
1 0 0 0 High Low his(FauLT) 1 Open load at OUTA or OUTB
0 1 0 1 Low High hs(FauLT) 1 Open load at OUTA or OUTB
0 0 0 1 Low Low ls(FauLT) 1 Short to GND
IR 29 1.00
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grg;oﬂﬁosp/smgozmp Infineon

7 RPN IR
INA=0 INA=1 INA=0
INB =1 I:> OUTA = Low INB=0 ‘:> OUTA = High INB=0 ‘:‘l> OUTA = Low
PWM =0 OUTB = High PWM =0 OUTB = Low PWM =0 OUTB = Low
SEL=1 SEL=0

VBAT oL=1 VBAT oL=1

OFF | ON ON | I oFF
OUTA, /\ OUTB OUTA (31 ,RUTB
Low High Hgh  \__/77 Low
Internal internal
pull-down| | OFF || 15 oFf off | 15 off | | pulldown

24 FF & 5 3 AT RS TR B
7.2.5 BB 7 A I

FEEBIEN BRER7) , BRREEDISSIH, LURHESME SEL 5INERI A X LLHINIERBIRER,
WE 25FF

hs A
[mA]
hs(Faulty|———————————————————————— ——
lis(cs)
z Current Sense Error Flag
-
I Isb_xx I, [A
& 25 KM EB 7R vs. A B R

7.2.6 XX BRI

FRSILFMEIA MOSFET JKIZA=EINFiE, LUBRRX B R, XEEIENERR ARG SR ER R
SEIRY, TEXREFEFP— MOSFET FIFTHH 1 AAESBEIMOSFET Z (8] SR X B IRIFETE], XX EBRIRIF
Hj‘l‘E—l.Itcrossl *n tcrossz QD! 26*”! 27Fﬁ/—.|_\, Lj\ﬁﬁ1%tﬂ*ﬁ$4$ \Zsjtﬁ_-ELEE_o JXEMBHJJ:&EE%v%ﬁ:o

1.00

HIEFA 30
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BIEFH

7 RIPFNIZBT

infineon

Case 1: HS switch off delay time g\\‘/\?h;fo tiHs) total
Vs INA
Previous State »New State Half-bridge A
HSAON > HSA £
Vouta A tarns) tiHs)
LSAOFF & LSA v
OUTA s
80%
AVourx
20%
- - GND i »
Case 2: LS switch on delay time without cross current protection time trs) total
Vs Vs PWM INA=0
Previous State »New State Half-bridge A T INB=0
HSA OFF3 HSA to
Voura , tarLs) tiLs)
LSAOFF & LSA
Vs
80%
AVourx
20%
- GND i »
Case 3: LS switch on delay time with cross current protection time INB=0 tiLs)total

INA T PWM=1

\4

i Vs Vs
Previous State »New State Half-bridge A
HSAON = HSA
Vouta A
LSAOFF 2 LSA
Vs
= GND

A

feross + Laf(Ls) tLs)

AVourx

80%

20%

\4

& 26

HiEFM

AR B E . SRR LR

31

1.00
2024-09-15



BTM9020EP/BTM9021EP
BIEFH
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7 RPN IR
Case 1: LS switch off delay time mgzg tiLs)total
) Vs Vs PWM A sEL=0
Previous State »New State Half-bridge A T
HSA OFF & HSA t
Voura N tarLs) trLs)
LSAON=> LSA Vs
80%
AVoutx
20%
— GND T »
Case 2: HS switch on delay time without cross current protection time INA=1 t(HS) total
INB PWM=1
Previous State »New State Vs T SEL=0
Half-bridge A >
HSA OFF & HSA t
Voura A tar(ms) tiHs)
LSAOFF 2 LSA Vs
OUTA -
AVoutx
20%
1 — GND >
tr(Hs).total
INA INB=1
T SEL=0
Case 3: HS switch on delay time with cross current protection time t >
. Vs
Previous State »New State X PWM
Half-bridge A Ti
HSA OFF & HSA e o>
<
LSAON = LSA — Voura o feross + tahs) i)
OUTA
Vs
80%
—
4 AVoutx
—
= — 20%
GND T >
=] AL > Nl . S =22
& 27 e S it bate SN TR (Rva kS E=palshaiE
7.3 BESEH

&13 BHSHFE

Vo=7VZE 18V, T;=-40°C & 150°C, FrEBEAEXFH, IERBRANIH CRIESEIE)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Switch on voltage |Vuvon) - - 5.0 Vsincreasing P_PRO_01_01
Switch off voltage | Vuv(orr) 3.0 - 4.5 Vsdecreasing P_PRO_01_02
On/off hysteresis Vuv(hy) - 0.4 - - P_PRO_01_03
(REETH......
k?) 1.00

HiEFM
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BTM9020EP/BTM9021EP
BUEF
7 RIPANISHR
+&13 () BSRMH
Vo=7VZE 18V, T;=-40°C & 150°C, FiBEAEX T, EMBRANS I FRIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Current sense tis 1 4 10 VES - P_PRO_01_04
recovery time
VS poweronreset | Vs por 3.8 - - \Y Vsincreasing P_PRO_01_28
VS power off reset | Vs_porrr - 2.0 Vv Vsdecreasing P_PRO_01_29
VS power on / off VS_POR_HY - 0.02 - Vv VS_POR - VS_POFFR P_PRO_01_3O
hysteresis
Thermal Tisp 155 175 200 °C - P_PRO_01_05
shutdown
junction
temperature
Thermal switch on Tiso 150 - 190 °C - P_PRO_01_06
junction
temperature
Thermal hysteresis | AT - 12 - K - P_PRO_01_07
HS/LS overcurrent |/sp s 16 22 27 A - P_PRO_01_09
detection threshold| /¢, | <
HS/LS current ILim_Hs 20 30 43 A - P_PRO_01_10
limitation LM Ls
HS/LS tdOC_HS 5 7 11 Us - P_PRO_Ol_ll
overcurrent t
doc_Ls
shutdown filter -
time
FE& Sh B 4G T
Open load loLp 2.5 4 5.5 mA | Input patterns: P_PRO_01_12
detection INA=1,INB=0,
current PWM =0, SEL=0;
INA=0,INB=1,
PWM =0, SEL=0;
Open load th oL 8.5 - - us Input patterns: P_PRO_01_13
detection filter INA=1,INB=0,
time PWM =0, SEL = 0;
INA=0,INB=1,
PWM =0, SEL=1;
INA=0,INB=0,
PWM=0,SEL=1
(RBELTHR......)
IR 33 1.00
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BTM9020EP/BTM9021EP
BUEF
7 RIPANISHR
+13 () BSEHHE
Vs=7VZE 18V, T;=-40°C & 150°C, Fi BEMAESTFith, EMEBRANG I FRIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.

Short to ground Vstg 0.7 - 125 |V - P_PRO_01_27
detection voltage
=W 7% o]
High-side Kilis1(HS) 4300 |4900 |5500 |- lour=5A P_PRO_01_14
current sense
ratio
High-side Kilis2(HS) 2600 |4800 |7200 |- lour=0.8 A P_PRO_01_15
current sense
ratio
Low-side current Kilis1(LS) 4300 |4900 |5500 |- lour=5A P_PRO_01_16
sense ratio
Low-side current Kilis2(LS) 3200 |6000 |8800 |- lour=0.8 A P_PRO_01_17
sense ratio
Max. analog sense |/i5.cs) - - 5.5 mA |In normal P_PRO_01_18
current operation

condition
Error sense current |/is(FauLT) 5.9 7.2 8.6 mA | In fault condition P_PRO_01_19
:Np=2
Input reset time for | tgst Ks 300 - - ns Vnx=5Vto0V; P_PRO_01_20
HS latched faults HSX is in fault

condition
Input reset time for | tgst |5 300 - - ns Vewn=5Vto 0V, P_PRO_01_21
LS latched faults LSX is in fault condition
Standby mode tstandby - - 50 Ms - P_PRO_01_22
blanking time
Current sense blank | tjs g k 15 - 10 us lisfrom 0 to 40%; P_PRO_01_23
time for slow slew Riosa= 5.6 Q;
rate Vs=13.5V
Current sense tis_BLK 1.0 - 8.5 us hsfrom 0 to 40%; P_PRO_01_24
blank time for fast Rioad= 5.6 Q;
slew rate Vs=13.5V
Recovery time from | t,ec 7 - 25 us - P_PRO_01_25
latched fault
Watchdog period twop - 65 - ms |- P_PRO_01_26
IR 34 1.00
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8 BR{TSMRIEO (sp1)

8 BITIMSEIEO (SPI)

8.1 SPI iR

FHIEANFTESRITEUEHNSIH SDIIRE, B ESR R HAN HEANSCLKHITREY, MHFTRTSE
RITEURERM S IHISDO &bk, TLE 28,

HiACS (i) EFECHEY, BIFAAR, BRFER. HCSHMAHSBETFEHIMEBTZE, BEIRE
HNFZBARHITHRE, LRSDORMBTIME=R (SFES) , SDOELBEHER. SDIAVREHEE SCLKH
FNTREAB NGB LSS, SDO FPIRSTE SCLK SN EFSBZERB Y. S34EMSPIEE R EHEINEE,

CS low to high: SDI is enabled. Status information transferred to output shift register

'

CS
| f | time
|
|
CS high to low: data from shift register is transferred to output functions
I
HESRERERERERE UL,
b | time
1 :
i i Actual data LSB ! New data
I
[

SDI ”A

I |
! f : time

SDI: will accept data on the falling edgaI of SCLK signal

|
I |

MSB | Actual status LSB | New status
|
|

SDO

SDO will change state on the rising edge of SCLK signal

& 28 SPIZRE RN F

SPIIBTIA 8 fifnizARY, ¥NE 29:
«  SDHEWEEFT
+  YIER SDO_SEL=0, SDO fZiiERBIRIFEMITH

F
« W SDO_SEL=1, SDOEHMEBBIRTSIHREET

BIEFM 35 1.00
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8 BR{TSMRIEO (sp1)

SDI MSB Data Byte LSB
7 6 5 4 3 2 1 0
SDO_ SEN_
SEL INA | INB |PWM| SEL EN SR |wD_EN
SDO MSB Control Byte LSB

SDO_SEL=0 | 7 6 5 4 3 2 1 0

SDO_ SEN_
<. | INA | INB [PWM] SEL |5

SR |WD_EN

MSB Status Byte LSB

SDO_SEL =1 7 6 5 4 3 2 1 0

SDO_
SEL

OCA|OCB| OL | UV |[TSDA|TSDB|wWD_EN

Time‘

}

MSB is sent first in SPI message

& 29 SPINf 7
8.2 LREIRRE

£ CS EFAAFE—1 SCLK EFG i8], £ SDO EIRELF/EIRIFE (GEF) fiLo

B 2BEIRTES, BYTUEUTRETHITRIRIZE, THREMRSPIRERKH:
o FIRATR

o FMBER

o RAHFRE

NES

o PR

1.00

IR 36
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8 BR{TSMRIEO (sp1)

cs
I | tim'e
| |
SCLK 0 : :
: : timre
spi O : :l
: : tim'e
00 High Impedance l( Global Error Flag } High Impedance
il i tinTe
30 2 BERITRE - o BYEhE HA ISR
8.3 =EHl =T
= @ SDI I &X T 284
o B )AERE (FERef)
- WD_ENigEHRoUZABEI A (ZN)
- WD_EN BEfiN 1 LBUEEI A
o RIEEE (SRAID)
SRIFRE M1, IEFIRERFZRKTF
- SRIFE RO, EFIEREBE (FA)
o EREFERFEBE (SEN_EN{L) :
SEN_ENIEB N1, BRBERRE
SEN_ENIRE N0, FESIEMEE (FRIA)
o EREERERE (SELfL)
SELEfI N 1, LATE IS 5| AF4T A BURGN R
SELEI A0, LUTE IS SIBMRHEFH B BN (BRIA)
S5HtamANNLES, SR TR GND ERNEBIRIFSIRMA ISHE (BURT)
«  PWM (PWM1iI) : 5INA. INBFOSEL IAEEBRITEER (BEK7)
+ INB (OCBfiI) : 5INA. SELF1PWM IER&EA, ERITERR (B8£K7)
« INA (OCA{iI) : 5 INB. SELFIPwM IEC&fEH, ERITEER (BEXK7)
o IEENFTIERE (SDO_SEL fiL):
SDO_SEL I &I 1 LAIREX SDO 5|IBVIREF T
SDO_SEL i&E 79 0 LUIEEY SDO 3| EAVIZHIF T (BRIA)
8.4 REFT
SDO 7ESCLKEAHAHRIE B RS T 1728, LURHESMRESHBIR, R 14FF:
o BIHBRMRE (WD_ENML) : BEHEEEIR
o FAXBR (TSDB i) : HHBITEXUR
HIEFMH 37 00
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8 BR{TSMRIEO (sp1)

afineon

o PSRBT (TSDAMIL) : A EXET

v VSRIE (UVfiI) : VSKIEXHER

o RFHFFE (OLfD) : HAFEFFEREM

o BT (OCBMI) : FHFBITRIRIF

o HEHARTR (OCAfL) @ HFHFALFRIF

v JEEYFTS (SDO_SEL fil): ITHIFE T HREET

2R LREIRNS EXBF LIRSS B S GEF=(TSDB) OR (TSDA) OR (UV) OR (OL) OR
(OCB) OR (OCA)o
14 LRREFTHNLERIRFENERRS
Type of error Failure reported in the global status byte Global error flag
Thermal shut down of half-bridge A | TSDA=1
Thermal shut down of half-bridge B |[TSDB=1 1
Undervoltage of VS uv=1 1
Open load oL=1 1
Overcurrent of half-bridge A OCA=1 1
Overcurrent of half-bridge B 0ocB=1 1
No error TSD=0 0
uv=0
OL=0
OCA=0
0CB=0
8.5 SPIEIFE

AT HIRSPIBINIEM, IR E T4
o TECS EFABZHI, SCLKAMEIMREHERT toer, FHEECS EFEZE, SCLKRATME/MRIFFHEBT tie K

tleadeN

»  SCLK@AZTE CS TR A Z R EMRIFREBF te, FETE CS FHEAZEEMRIFREF toe

twakeup is Nneeded when the device is in standby mode
teer twakeup fiead twakeup is not needed when the device is in normal operation mode tiag fosL
<k
/ tocLk Vesm+ 0.2V
cs >
—_— Vesw- 0.2V
tscLkH tscike
/ N\ Vsckmy + 0.2 V
SCLK N\ /
N - Vsciky)- 0.2 V
FSDI_setup tsDO_hol
<—
/ e N Vsoi + 0.2 V
Sal / X
7 . —7 N\ Vsoiw- 0.2V
tensoo tvaspo toissp
b <—>]
N\ NS N/ 0.8Vop_ext
$00 X X
_ N AN 0.2Voo_exr
3.0V < Vopexr<55V
SDO is connected to a pull up resistance of 2.2 k
B 31 SPIEY P&
% 38 1.00
YiEFM
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afineon

EUprg s

EHREERER, Kir SDO SIRIZEREEIMAL SDI. H—TMA SDO EZZFEFRI T —TMAL SDI, PR
[E—1 23R SDO R EIZZ 4RI SDI SRl EREREECET, THHESCLKIEREIFTE MYLCSHIN, WNE 32Ff
o

RS, FEIMNE voDIo BRI _EhiEERIEED SDO 5IMIAVEIEM . WFHEEPHRE— G,
ARG IESE A —NEZEIE SDI 5By AER EHIEFE, NAFEINBEME,

8.6

The pull-up resistor needs to be adjusted
based on the required max. SPI frequency

VDD_EXT
D & Py o
500Q-2kQ 500Q-2kQ 5000Q-2kQ
Microcontroller
VDDIO [ et
BTM9021EP BTM9021EP : BTM9021EP :
Device 1 Device 2 : Device 3
SDI1 SDO1 8DI2
SDO [
ol Tx o] Jx
o a o a
17} 17}
CS 11 >
SCLK 13 >
SDI [

H 32

+ B BTM9021EP FURSF N EIEH F HRIEMEINF /. SRR 3 WNAVRSF T 3 izhlF T 3, B

= BTM9021EP 2 EHEEIE

BTM9021EP FA{E 8 S {UZ 1788, MAMIESRMIIEHERINF R IZEHIEF T, WE 33FF:
v BEFARESRMY 3 NEUEFT,
v RERERM 2 WEUEFT,
v RBERESEM 1 NEBUEFT,
SR EFEDRG— A SDO EIEFHMAL RS SDI UK
v SPIMIFFSARY. CS EFHBME—1 SCLK EFHAZIEIMNFIE £/ HEIRIRE (GEF) IZEHA S,

st 2 SN BVREF T 2 TIEHIF T 2, SRS NF 1 WRAPRSF T 1 JEHIFT 1.

HiEFM

39
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BIEFH

8 BR{TSMRIEO (sp1)

afineon

SCLK

0 /{ 8 CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES )

>

v

Cs

\

MCU SDO = SDI1

SDI3 = SDO2

MCU SDI = SDO3

0 /( X Data 2 X Data 1 ) -
1 A N g
| \ \
N 3
SDI2 = SDO1 atus Byle 1 or
GEF1 3 Control Bvte 1 X Data 2 ) >
H \\ \\
\ \
\ \

4

3 3tus Byte 2 or 3tus Byte Tor )
GEF1/2 : Control Bvte 2 Control Bvte 1
% N N
\ \
\ \

atus Byte 1 or

atus Byte 2 or

Control Bvte 2 Control Bvte 1

OR \y
GEF1/2/3

\/

\/

Time _
AY
., 8-bit shift register
4
& 33 =" BTM9021EP 2§+ H SPI A E
8.7 BB S4FIE SPI
+&15 SPIER S5
Vo=7VE 18V, T;=-40°C & 150°C, FiEBEAEX T, EMEBRANS I FRIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
SPI §TiE
Maximum SPI fsp1,max - - 4 MHz |- P_SPI_01_01
frequency
M cs EFHEE] scLK B— EFASARITER
SPl interface tWAKEUP - - 20 MSs - P_SPI_01_02
wake- up time
SPI¥E[] (SDI, SCLK, CS)
Pull down Rcs, RPD_SDl: 100 250 300 kQ - P_SP|_01_07
resistor at pin CS, | Rpp sciks
SDIl and SCLK

YEFM

40

1.00
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BTM9020EP/BTM9021EP Infineon
BUEF M k_/
8 BITIMEIED (sp1)

#£15 () sPIBSEE

Vo=7VZE 18V, T;=-40°C & 150°C, FfHEBEAEF M, IEMBRRNSIH CRIESEFE)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Input G - - 15 pF - P_SPI_01_08
capacitance at
pin CS, SDI and
SCLK
MO, Zigat miso
ngh OUtpUt VSDO(H) VDD_EX - - Vv RPULL_UP: 2.2 kQ, P_SP|_01_09
voltage level 1-0.4 Vop gx7=5V
Low output VSDO(L) - - 0.6 V RPULL?UP: 2.2 kQ, P_SP|_01_10
voltage level Vop ext=5V
Tri-state leakage IspoLk -10 - 10 A | Ves=Vop exTs P_SPI_01_11
current 0V <Vspo < Vpp_gxts
RpuLL_pown =200 kQ
Tri-state input Cspo - - 15 pF - P_SPI_01_12
capacitance
BRI
SCLK period tocLk 250 - - ns |- P_SPI_01_13
SCLK hlgh time tSCLKH 0.45* |- 0.55* ns - P_SP|_01_14
tocLk tocLk
SCLK low time tscikL 0.45* |- 0.55* |ns - P_SPI_01_15
tocLk tocLk
SCLK low before CS| tgge 125 - - ns - P_SPI_01_16
high
CS setup time tiead 250 - - ns |- P_SPI_01_17
SCLK setup time | {jag 250 - - ns |- P_SPI_01_18
SCLK low after teeH 125 - - ns |- P_SPI_01_19
CS low
SDI setup time tspi_setup 100 - - ns |- P_SPI_01_20
SDI hold time tspi_hold 50 - - ns - P_SPI_01_21
Input  signal tin - - 50 ns - P_SPI_01_22
rise time at pin
SDI, SCLK, CS
Input  signal tan - - 50 ns - P_SPI_01_23
fall time at pin
SDI, SCLK, CS
Minimum CS low test 4 - - MS - P_SPI_01_24
time
HiEFM 41 1.00
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8 BR{TSMRIEO (sp1)

& 15 (£8) sPIEBES4SE
Vs=7VZE 18V, T;=-40°C & 150°C, Fi BEMAESFith, EMEBRANSIM FRIEZEME)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
GEF valid time tGEF_ VAL - - 250* |ns n=no. of devices in P_SPI_01_30
n the same daisy chain;
iR
SDO rise time trspo - 50 250 ns Cload= 50 pF; P_SPI_01_25
Routiup= 2.2 kQY;
Max. values depends
on Rpullup
SDO fall time tispo - 50 110  |ns | Cuioad= 50 pF; P_SPI_01_26
Routtup= 2.2 kQ
SDO enabletime | tznspo - - 80 ns - P_SPI_01_27
after CSrising edge
SDO disabletime | tpisspo - - 200 ns - P_SPI1_01_28
after CS
SDO valid time for | tyaspo - - 110 ns Vspo<0.2* Vpp_exTs P_SPI_01_29
VDD_EXT=5V Vspo> 0.8 * Vpp ext
Cioad=50 pF _
BIEFM 42 1.00
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BUEFAR

IWARFE

9 NAER

AT BRI A ERE RS N BRI, AN S REMINEE. KSR ERHE

i B B THBE WA TR TE N AR R T B IIE

afineon

REHER, PR

) Reverse polarity
Microcontroller protection

A/D 1/0 1/0 1/0 1/0 I CDC_LINK

T

BTM9020EP Vs

Cvs

Vear

[
L

OUTA

& 34 BTM9020EP [ Ff

BIEFM 43

1.00
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BTM9020EP/BTM9021EP
BIEFH

IMAER
« The pull up resistor needs to be adjusted based on the required max. SPI frequency.
Vi « No pull up resistance is needed for the last device in the daisy chain in the SDI pin of
E—E’" the microcontroller has the intemal pull up resistance.
Vear Reverse polarity N . .
U protection ‘L’ i L L
< o
—[|]7 EDC_UNK C‘\ﬁ ICDCJ.\NK Cv; % g
L
VDDIO >0 H ) Y N - g
ull_up i 1 | JRpu\Lup
] -
Device 2 i Device 3 !
| I
| 1
SDI3 | | SDO3
SDO [ BTMS021EP BTMS9021EP N — e
‘ i
I
| |
I
- - R
a x
wi 5 @
= O g
& 35 BTM9021EP %1€ 5% Al B
BIEFM 1.00
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BIEFH

10 Fi3E

infineon

10 S ECS
— = Ie) L4
o g
g S E 4.9 1 E 3.9 !
= . 2401 SEE .9+0.1
Sz D042 < - [0.1] 2«
)
1 , ! = , ¥
Ly S wa I | Rt
L[~ Jo.08[c | i Lo D.6Te02 &
Seating Coplanarity 7
Plane - B2 |[02]D |44
0.25 2
£9:0.00 A [ 025@] A-Bl C hax Bottom View &
Ty]
A ©
o~
e EELEEER SHEEAAHA"
|
Lt | —
|
g REEEELEE AEQAAR —{40.15@[D
ndex
varcng (B4 068 w1 (g
1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width.
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [-1@-]
= 36 HERT

HiEFM
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11 BHREFMSITIER
& 16 EITFE

afineon

Revision number

Date of release

Description of changes

1.00

2024-09-15

Datasheet

HiEFM
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