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1 SFMFLEER

1 L3R

TREZE T CTM9020EPFICTM9021EPZ BN E R,

HW variant (CTM9020EP)

SPI variant (CTM9021EP)

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

Error flag 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

Datasheet
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3 S| ECE
3.1 BEfE RS
OuTA [TJ1 (™3 14 .1 OUTA
INA[T]2 s13T11s
GND [T 3 | t12 T Vs
GND [T]4 : P11 T ]vs
GND [L]5 i : 10 L] SEL
N CI]e | | o T PwMm
outB 147 i.......i 8 1T_]o0uTB
2 SIHECE
®r1 5 BIE 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 OuUTB 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.
Itis recommended to connect the EDP to ground.
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3.2 SPIRRZs
OUTA L] 1 (373 14| OUTA
soi 12 : (13T 11S
GND [L]3 | 12 T Vs
GND 14 : i11 T ]vs
GND [L]5 | 10 L _J¢Cs
SCLK [I]s : : 9] 11 sbo
outB [I]7 i.......i 8.1 _]ouTB
£3K] SIHECE
®R2 5 BIE X R ThEE
Pin Symbol Function
1,14 OUTA Power output of the half-bridge A;
AllOUTA 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;
AllOUTB 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.
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4 = m—RRR
izt AT INE .

4.1 BASIENEE

B AET HEN RATE BRI I E] e X BRERKA SN, KIFERETENERATMEEFRET
AIRER R MmAR Ay A Fe s

xR3 LI RATEE
T=-40°C & +150°C, FRrERBEMENTFH, RASIHNERAERER (RIESEINE) o
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+ v - P_GPC_01_02
0.3
Voltage of logic pins | Vya/ Vspis 03 |- Vs+6 |V Note: Max. 40 V P_GPC_01_03
Ving/ Vsckus
VserL/ Vess
Vewm / Vspo
Current sense pin Vis -0.3 - 40 v - P_GPC_01_15
Voltage between VS | Vgs -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(HBM, local) -2 - 2 kv |HBMY P_GPC_01_11
susceptibility all
pins (HBM)
ESD Vesp(Hem, global) -4 - 4 kv |HBMY P_GPC_01_12
susceptibility
OUT vs GND, VS
vs GND (HBM)
ESD Vesp(com) -500 |- 500 |V com? P_GPC_01_13
susceptibility all
pins (CDM)
ESD Vesp(com, corner) 750 |- 750 |V cbm? P_GPC_01_14
susceptibility
corner pins
(CDM)

1)  ESDTii%2EEH), AMKIRE! (HBM), FFEAECQ100-002 (1.5kQ , 100 pF) o
2) ESDSZHES], TEEERMFIRE! (CDM), FFEAECQ100-011,

4.2 TEEE
TEERES S TRFR:
Datasheet 9 1.00

2024-09-15



afineon

CTM9020EP/CTM9021EP
Datasheet
47 R — R
Ra 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 \Y - 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 IpLs) Tamb=85°C
HS /LS pulsed Ipulse(Hs) 69 |- 6.9 A 1) P_GPC_02_05
drain current Ioulse(Ls) toulse<10's
Tamb = 85°C
HS /LS pulsed Ipulse(Hs) -88 |- 8.8 A 1) P_GPC_02_06
drain current Ipulse(Ls) touise< 1S
Tamb = 85°C
HS / LS pulsed Ipulse(Hs) 14 |- 14 A touise< 250 Ms P_GPC_02_07
drain current Ipulse(Ls) Tjunc=25°C?
Input voltage range | Vinamon)/ Vspi(nor)y  |-0.3 |- 6.0 v - P_GPC_02_08
for normal Ving(nor) / VscLk(nor)»
operation VseL(non) / Ves(non)s
VPWM(nor)
1)  EFERA2s2p 600 mm2cu (70 pm) BHITHBAE
2) ZRBKRRIRERE X G AL TR Tioas = - 40°CEYATRIA FEIAR
4.3 e
IR SRR JEDEC JESDS1 AR AELE R, MNFE THEEZIER, IFIAIRIJEDEC,
®R>5 AP
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Junction to Rthua - 32 - K/W | Y P_GPC_03_01
ambient
Junctionto case | Rthic - 2 - KW |- P_GPC_03_02

1) 1R#E JEDEC JESD51-2,-5,-7, 7E FR42s2p IR EHITEAXN M. =i (GHIMELE) 7E£76.2x1143x1.5mm BEEIR, &2 NAHEE (2x
70 um Cus 2x35umcCu) FEIERBERT, REEETANSAIFIEYSE—MNERREEA,
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4 7= m— R

4.4 B EFE

E

R fH#E

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

1252
LA

afineon

NI (FRIEmERE)

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

Supply currentin |l st - 5 MA  |[Vina=Vig=0YV, P_GPC_04_01
standby mode Vser = 0 V5 Vowm=0V;

-40°C =< Tj= 85°C; Vs=

13.5V
Supply currentin |5 st8 - 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

Datasheet
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5 WFiZLE
INA 2B HE BTG F A NSEFX. INBZBERATEHFHBHSEAAX. PWMBTFESLXEIEH R
WX, EEE, BIEFAHRPIIET—EHIMER, LUREPIERA. B5EXR TURERARI.

R BITHMN
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] o0 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/breakLS
0 0 1 1 current sense: LSA off | on | off | on |slow decay/breakLS
0 1 0 0 current sense: HSB off | off | on | off |fast decay HSB/off
0 1 0 1 error flag: openload | 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 |fast decay 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

e i L e
|||, |lO|O| O
R|lRr|lOoO|lO|krR|R|O
|l OoO|lR|O|HR|O| K

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

2R X FSPIMRZ, ZZFBTHINRETEISPI 1hK FHIZ B 1L,
2GWD_ENPEAGIS s £ [ TR I R A s I 25 A 7 A S LR

1) Vser<0.25 V.

xRS R A
Digital input pins IS Comment
INA INB PWM SEL
0 0 0 1 lis(rauL) | Shortto GND is detected
(RBLTH......)
Datasheet 12 1.00
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CTM9020EP/CTM9021EP
Datasheet
5 WFiFH
xrs (%) HPEFRHF
Digital input pins IS Comment
INA INB PWM SEL
0 0 1 0/1 lisauLT) | 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 lisauLt) | Open load is detected
0 1 1 0/1 hsrauLT) | Error flagged; high side B or low side A latched off in OC condition
1 0 0 0 lisauL) | Open load is detected
1 0 0 1 lisrauLt) | Error flagged; high side A latched off in OC condition
1 0 1 0 hsauLT) | Error flagged; high side A or low side B latched off in OC condition
1 1 0 0 lisauLT) | 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 lsEauLT) | Error flagged; low side A latched off in OC condition
AR XTI FSPINRAS, ZEFHIFINBRGTEISPI 1 FHIZ /1L
iRt AT IS 5138 SDO 5/ ATk,
5.1 L HIETDN
ESD
1L
4 RINSGH
R SR
Vo=7VZE 18V, T;=-40°C & 150°C, FRBEBEAE T, EMBERMBASIH (FIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Low levelvoltage | Viyaw)/ Vsoi)s 10 |13 |- v P_INP_01_01
ik e
PWM VseLw / Vesq
High level voltage | Vinam)/ Vspim), - 1.6 2.1 v - P_INP_01_02
DALSDNT™ Vot
PWM VseL)/ Vesin)
(REETI......)
Datasheet 13 1.00
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5 MFiBIE
&9 (&) BSIFE
Ve=7V ZE 18V, T;=-40°C & 150°C, FREBEMEXNTFH#, ERBRANSIH GRIEZEIE)
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
VseLrvs) / Vesirvs),
VewM(Hys)
Input currentlow | /ina) / Ispiw)s line) / 4 6 MA |VINA/VSDI=VINB/ P_INP_01_04
level IscLk)s VSCLK =VPWM =VSEL /
Iowmw)s IseLw)/ VPWM=1.0V
lpwmiL) Refer to Figure 4
Input current linag) / Tspi(H)s Ting(H) 10 20 WA |VINA/VSDI=VINB/ P_INP_01_05
high level /IscLK(H)s VSCLK =VPWM = VSEL /
Towm(H)s IseL(H) / Tpwm( VPWM=2.1V
H) Refer to Figure 4

1) HVia Vi VenBlVseBT0.8 VB, SBPREMEHIURNHNEE TFRN, HEERSHHSHER.

Datasheet
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6 ThERLE

6 ThEL

6.1 TheEEH AR

CTM9020EP / CTM9021EP BITHEREF M M HF AR, FrERIPFIZEITIEEISER TE8 N5
SIEEHEARNEERUAT LR, HESEBMRRFEINE 5FiR.

01 0,1
0,09  High-side switch 009  Low-side switch
0,08 TJ =150°C 0,08
0,07 0,07 T,=150°C
T 006 = 006
go,os T,=25°C ;0,05 7,=25°C
o€ 0,04 o 0,04
T,=-40°C T, =-40°C
0,03 } 0,03 .
0,02 0,02
0,01 0,01
0 0
7 10 12 13,5 16 18 7 10 12 13,5 16 18
Supply voltage Vs [V] Supply voltage V; [V]
& 1 3
33 HESEBMHE vs. (tBBE

6.2 F X B¢ [g]

tr(HS) total tr(Hs) total
INXx
>
tarHs)  trH$) torHs)  frHs
A
VouTx
80% - 80%
AVoutx AVourx
20% L 20%
T >
= 6 TR R BB R BT i8] B B A FF < BYE] ' X
Datasheet 15 1.00
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6 INEEK
) tis) total tr(Ls) total .
INx
tafLs) fiLs) tdr(Ls) fr(Ls) t
AL .
VouTx|
80% /—au%
AVouTx AVouTx
20% 20%
S,
= 7 Fo3Z X B AR By 18] 90 7 X B il '8 X
HS switch on delay in active freewheeling
INX [ [
. »
Voutx y _
Vst Wi Passive freewheeling
Vs+50%*Vf |— — — — — - — — — — — — — — — — — — — — — — — —
Vs e e ___
»
t
8 EMERRN THELHXSELER

X F SPIARZS, EFRRY INX (S SIRESE SPI X PRV AL, INX ¥F7E CS FREERERT.

6.3 FERER

6.3.1 EhREs

PIRAET A TISRERE, MEFTR, MRE— U EHBAESENE, NETFIIERPHERET—
PSSR

v FERNE SR TR, BN 0.5 us < tas <5 us

vt FIEAE, EO—MENESW

Datasheet 16 1.00
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6 ThERLE

afineon

0.5ps < tsis < Sps 0.5ps < tsis < Sps
SELINA A
tsis tsis
INB PWM | Slow slew rate level Fast slew rate level Slow slew rate level
At least one input high\ /At\easl one input high\ /At least one input high o
»
All inputs low All inputs low

IS A Slew rate feedback
DS(faUil) . e o o o o o e p—— . — — —————————— ——

cs \ I cs \ / cs

Slew rate feedback

A\

B9 P KF
EEHEBRIRINERIERIE,

SNE10 Frs BFFERINESIIWNLREY, AILIERTURIURIRE BIZIAIZ BI7E 1S 5 IR LA B Frikpy =R

' yu%mﬁﬂ%/}whsmuu I'ZHEL:TB%IHH], )HIJ ? I‘%Lﬁq'%
o MR ISSIHLEAERR, NEFIERE

0.5us = tsts = 5us 0.5ps = tsts = 5us
SELINA A
tsLs tsts
INB PWM | Fast slew rate level .| Slow slew rate level ¢ Slow slew rate level
< standby
At least one input high \ At least one input high '\~ / At least one input high N
>
All inputs low All inputs low
IS A Slew rate feedback
hsfauity}me — — — e e— . _
cS CcS cs
Nn_/ R
Slew rate feedback

10 L

6.3.2 SPIhRZs

MEBE & IXEF] SDI BEIRF T FRBY SR AL RIEHEF:

o MR SRMIEE N 1, MHIEFREI=H

v WIRSRANZEN 0, MIEFIERE
FEBERERIAE M NIERERT,

% SDO_SEL B4 0 BF, RIFATLUE SDO FEIEFIIF B HiRt.

6.4 S

10 S
Vo=7VZE 18V, T;=-40°C £ 150°C, FRBEREAENTFM, EMBERBASIH (FIEZEME)

Parameter Symbol Values Unit |Note or condition P-Number
Min. | Typ. | Max.
On-state hlgh- RON(HS) - - 78 mQ lour=2.5 A V/s=6 V T = P_PS_Ol_Ol
side resistance 150°C
(RELTI......)
Datasheet 17 1.00
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6 ThEELRK

& 10 () BN

Ve=7VZE 18V, T;=-40°C E 150°C, FrERBEAEX T, ERBRBNGIH (FIESZHAE)

infineon

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
On-state high- Ron(Hs) - 42 - mQ  [lour=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 | Ron(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 | Rioaa=5.6Q; P_PS_01_26
on delay time Ve=13.5V
Slow HS switch on | tgrns) 0.8 1.6 3.2 S |Rioaa=5.6 Q; P_PS_01_27
delay time Ve=13.5V
Fast HS switch off | tgyus) 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 Ri0ad=5.6 Q; P_PS_01_22
delay time Vs=13.5V
Fast HSrise time  |t;q(us) 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 | tyns) 1.0 22 44 us Vourxfrom 20% to 80% |P_PS_01_31
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Fast HS falltime | trps) 0.4 0.9 1.4 us | Vour«from 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 Ri0ad=5.6 Q; P_PS_01_34
on delay time Ve=13.5V
Slow LS switchon |ty 0.8 1.9 34 MS Ri0ad=5.6 Q; P_PS_01_35
delay time Vs=13.5V
(RB&ETI@......

Datasheet
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6 THERK
+&10 (%) B
Ve=7TVZE 18V, T;=-40°C E 150°C, FrEBEMENTH, ERBRANSIM (RIESEIE)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Fast LS switch off | t4(.s) 2 3.8 57 MS Ri0ad=5.6 Q; 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 trLs) 0.4 0.8 1.2 Ms Vourxfrom 20% to 80% |P_PS_01_38
Of Vs;
Rioad=5.6 Q,
Vs=13.5V
Slow LSrise time |ty 0.7 1.8 2.8 Us Vourxfrom 20% to 80% |P_PS_01_39
Of Vs;
Rioad=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;
Rioad=5.6 Q,
Vs=13.5V
Slow LS fall time |t 0.7 15 3.1 Vourxfrom 80% to 20% |P_PS_01_41
Rioad=5.6 Q,
Vs=13.5V
Fast cross terossi 2.5 33 5 Ms Ri0ad=5.6 Q; P_PS_01_42
current Vs=13.5V
protection time
Slow cross current |t oss2 4.5 7 9.5 VS Rioad=5.6 Q; P_PS_01_43
protection time Ve=13.5V
Free wheeling diode | V¢ - 0.8 0.9 Vv |lour| =2 A; Tj= 150°C P_PS_01_13
forward voltage
Slew rate tsis 0.5 - 5 us - P_PS_01_15
selection time

Datasheet 19
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7 RIPSHT
7 RIPFIZHT
7. EFhRZs

1
BIAMRIATF KB EREIATS TN A BB IE o

7.1.1 R [ < Wiy

NRHEBEBERT Voo, S0EILL B/, Z23 S

»  EEHXBIMOSFET

v REFBAERAR

o ERRAFS| T

2 NRABEBERTFIEBEUBEV; rorr, BARFKIER, RIEFIRENRINME

MR Vs FFZ Vivon AL, WE 11 FiR, 8B MEERE T

SHEEEEAR Vo A LB, BRI ERRIFME R Bt Z55RET, 1S 5|H R4 AT R 1So

VS A
Vuv(ony \
Vuv(orr) iVUV(H
INx t’
»
OUTx A t
ar(Hsy—
\ <
»
IS A fargs) -+ !
his( ) Cs cs
...................... N
t
11 RETHEFF

7.1.2 R AR
RS, BT, SARSEHEER (SESUMERFR) %,
41 SR R AR B Tioo OB IE A Ft ore, MISREEEGATHANT

RN R R B AA R MOSFET

v RSEREARAR

v EEEREEEUTA, FREHEE, EDRGMEEEET

i T_ IS %lﬂil] ]:ZE1;H\: hs (fault)
— B RERERXFRBE R 0, sMSMEIEHEINEE

7.1.3 IR

Datasheet 20 1.00
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7.1.3.1 (ORI T RRD

BUFXEEXMITRFIPIIEE, KL XEEXBIRERRIPIEE,
AR F @S IE AT BB B AR N B A B (B o » NIZBSHHRE

o BENETRRE

v BEIE IR KBTS AT E] toc o

o PREIEBTREBTREE liv o

LR TR KMEY, SR

o I8

o TEISS|HMRE s ¢au

o BERABKER (PWM. INAFIINB) #JFF MOSFET, %0E14 FiiR

Vs

'_
ON [
—

IIUM_HS - Isp_Hs
OUTX ISD HS = o - —— —
l—%—‘
/., shortto GND
>

.
=
|7

— Jj* fdoc_Hs t'
short condition on high-side switch
& 12 BiAFXRER SRR
e Vf ILsx
! mis - 0 — — — — — (__;
JH L7 short to supply fum Ls - Isp_Ls
M OUTx [ Isp_Ls i ————————————————
)_
ON <
- >
—— = tioc_Ls t
short condition on low-side switch
B 13 fEIAFF X 5E0E 5 SRR
SAEREESES T RUERRE,
7.1.32 MEIERIET
SNE 14F, RERFBBMNEIIZE,
Datasheet 21 1.00
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7RISR

afineon

v

\4

D_LS|

A

v

14 BERNRRSSIER ST RRPEE

7.1.4 R X B RP

iR =LA MOSFET KIZEAREERFE, LESR ETEREB, XEBEIENFRE IR PERER
RILMAY, FEXRAEFP— MOSFET FMFTFFHNIESBRIMOSFET Z B QIZ B @ RIFHTIEl, Ei@E{RIFATE
tcrossl *u tcrossz §D15$u 16Fﬁ/—.|__\ > LXE%T%tﬂ*ﬁﬁsl%Z:%*EEE%o igﬁ_r LXBEJJ:&QEEE%#FO

Datasheet
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%
7RIPMIZ B
Case 1: HS switch off delay time Lle: 2 0 titHs),total
Vs INA
Previous State - New State Half-bridge A H
HSA ON > HSA OFF [
: Voura , /fdl(HS] ti(Hs
LSA OFF = LSA OFF = VS b
OUTA
7 80%
— AVoutx
e
—
20%
= = GND >
Case 2: LS switch on delay time without cross current protection time tr(LS) total
7 VS Vs PWM INA=0
Previous State - New State Half-bridge A T INB =0
HSA OFF = HSA OFF (e
: Vo o tafiLs) ff(LS\
LSA OFF = LSA ON = Vs |
80%
[ AVouTx
=
|_
20%
= GND >
t
Case 3: LS switch on delay time with cross current protection time INB=0 fr(Ls), total
Vs Vs INA,  PWM=1 P
Previous State = New State Half bridge A R
HSA ON = HSA OFF o !
< Vaum teross + [di(LS) fftLS
LSA OFF > LSA ON = s
B0%
— AVoutx
H
JH
‘ 20%
= GND ad
=] Z s aml =3
& 15 FHi FFCEYE] . BiA BRIk
Datasheet 23 1.00
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Nt
7RIS
Case 1: LS switch off delay time ::g :8 tr(Ls) total
) VS Vs PWM A seL=0
Previous State = New State Half-bridge A T
HSA OFF - HSA OFF [
: Voura farLs)  triLs)
LSAON - LSA OFF — Vs <
I 80%
! AVourx
[
—
20%
= GND ™
Case 2: HS switch on delay time without cross current protection time INA=1 fr(HS) total
INB PWM =1
Previous State = New State Vs T SEL=0
Half-bridge A >
HSA OFF < HSA ON t
— Voura tarns)  trbs
[ N
LSA OFF - LSA OFF ] Vs
QUTA
80%
'_ AVouTx
e
— 20%
f— GND »
= = t
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 . PWM
Half-bridge A Ti
HSA OFF - HSA ON o >
[
LSAON = LSAOQOFF — Vouta A teross + tarHs) trHs
QOUTA Vs
80%
—
4 AVourx
—]
= = ’ 20%
GND »
t

16 S St PaE N IR v P pval: SEalE

7.1.5 FF & o7 Z S

FEUTERT, ZB3MLREMIMETHIREBI AR E A HARRIGN, HEFHEIRINEE IS 51 L.
»  OUTARMfa ZFFE&

»  OUTBRMAZLFFER

»  OUTAF/3% OUTB &b %F GND 5Z2&

11 REFFRIZHT

Digital input pins OUTA OuUTB IS Comment
INA INB PWM SEL
1 0 0 0 High Low lisauLt) | Open load at OUTA or OUTB
0 1 0 1 Low High lisauLt) | Open load at OUTA or OUTB
(REETm......)
Datasheet 24 1.00
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7RIS
11 (%) ARFERIZE
Digital input pins OUTA OuUTB IS Comment
INA INB PWM SEL
0 0 0 1 Low Low lisauLT) | Shortto GND
INA=0 INA=1 INA=0
_ - Low = - Hi INB=0 = Low
LR e e S S e . T
SEL=1 = =
VBAT
OFF | | ON

OUTA, ,/\ ouTB
I

Low High
Internal
pulldown| | oFF | I orf

17 FFE&HE M 5 4353t %G B& 7= 51
7.1.6 BB 7 A

EIERETERN (BURT) , BRUBEEEDISSIM, DURMESAT SEL 5|ILEENF XKL FIRERERETR,
W& 18Ff7T

hs A
[MA]
hsFaty {————————————————"——"———-——————
o
2t
P
- -~
hiscs) -
P i Ao ”
S - e
@\‘5; L e —
e ~
- —~ a“ﬁ
i 5(’(\
P
P e -7
s L
-~ -
-~ -
z Current Sense Error Flag
P
I Isp_xx IL [A]
=] 18 oM BB 7E vs. fa B ERT
Datasheet 25 1.00
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7RISR

7.2 SPIRZ=

EIAFMRIB T X RETERE RS TN 62 3 FF B&o

NEESHIEHIZ 2 EHISPLIBS, MBI WD_ENIREN 1 ECEEMEAI 1. EEISPIELH, MF
8 NI HFBK I AR IXEIZ M, WNRECSE R FHABISCLKAIERE RS BZEK, MAIBWHECSESH TG4
k. MREFBTHAMBHACSES THANEEME, BHFREMITHFTIREFTT. EFIEREINE
PRt E]455R 5, MOSFET ¥4k, WNE 19FfT.

BT R WD_EN IKE N 1 REUERI 11,

YEIAEABARCNZICSBESH TG, CSEBTHAEISCLKEKHETRZ 8 BIEEkET, 2[31H¥%:

v BiIEHIFTHEMNRIME

o BUIREIFTAHO

o XKFMOSFET, H7EtstanoetdREFHNFVIETL

AR MR CSESHEATSET, BEFTHARRAKRMAE A, NisHFHEwESR, HH MOSFET
BXiF, FENBEREFRERS. BB CSESHN LEAEAEMEERIET.
HCSIESHT— 1 EAAEIRE, RMHEEMERERETIREN, HIRELAXEISDIRIEHFT#HITIRIE

B 19 B A&

Switch off MOSFETs
Enter to standby mode

i ‘Watchdog triggered "Watchdog triggered Resume to normal operation
t < oD twp i
-i | |
cs }
T ! »
i 1 Watchdog is not triggered in rwp time
| 1 is ralues
Number of SCLK pulses =8 *n(n=1,2.3...) } (OIHI?I by@ is rfeset to default values
! ! Status byte is reset to 0
| - ) | |
! $ SCLK pulses 8 * 1 SCLK pulses i |
! standalone configuration daisy-chain conf ! —b‘ 117
[EXNTT LY SIS ISTANDBY
scx | :I:l:;:l: | o
‘ (ERREERERRRERRERE L R
T T >

time

7.2.1 REx M

WRHEBEEMRT Voo, S0E 20 FiiR, iZ234E

o FETIKBIMOSFET

v RIFBEAERAR

o EBRRAES | ERmL

o BfIuviial

AR Vs FZE Vovon A E, S0E 20FF7R, Z235FB91THWT:

v REIERIET

o BERREFTHRRIUVAL

HHBEE AR Vion A EBY, EAFBERMEREFMREN Bt Z55RAT, 1S 5|H_EiG M BT 1S,

Datasheet 26 1.00
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7TRIFFIIZHR
VS A Set UV bit to 1 Clear UV bit
Vuvion) \
Vuv(orr) ¢VUV(HY
INX t’
»
OUTx A t
ur(Hs/—
\ .
»
1S A far(Hs) +fisp t
Ns(FauLT) “___C_S _________ C_ S_ _____
t
5 Al 5
20 RETHEFF
N, \E
7.2.2 RFRF

ZastrERCREERRS, HEEH, SRASSEWEEE (BFEaM|EaAFx) X,
NRBREERIIAE T BT EHK Tt ore, MIBERVITHIT

o KEXS N EFRB SRR MOSFET

o REEBRERAR

o EEBRREZERENTE, FXFREXF, BRI MEERET

o TE 1S 5|HIERE fispauy

v BERATREIRINE TSDx BN 1

L RERERTAFABERT N, ST AWT:

v MEEBIET

v BUREFTHHRETSDXL

7.2.3 IR

7.2.3.1 O E R

BN X B A G RINTIAL, THRIATF = BA 7 BIRIER IR,
ST RSP T S B0 B B AR R AT A M B o o, MIZEREENS
COENETRES

v RN TR B 8 o o

v PR AT A Lo o

LA TR KBREY, ZER R

Ok

o TE 1S 5|HIERE fisgauy

o BN (PWM. INAFDINB) FTFF MOSFET, 30E 23FfR
v EEETAOCXiIAL

Datasheet 27 1.00
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Vs Set OCAto 1
Half-bridge A Irisx

- LM HS e o o o e o —_—— [
ON — I’L\M,Hs - Isp_Hs
M OUTA lsoHs -+ + — — — — —F — — — — — — — — — ~ — -
1—%—‘
/. shortto GND

1

Al
AJ
-~V

tioc_Hs

short condition on high-side switch

& 21 OUTA5S GNDZ (8] BV %8 B& AR T il & 3 FE AR 4P

VS Vs Set OCAto 1

ILs:
Half-bridge A [ A
- | T T ——
E L1 short to supply IILWLLS - Isp_Ls
OUTA IsDls = = ————— e ——— — ———— — o
l%—‘
}7

—_— faoc_Ls

Al
ol 4

short condition on low-side switch

22 OUTAS Vs [BIRYXE B8 FB T & i A R P
S ERHESES T RIARERFEE,

7.2.3.2 R 8 IEEIiE1T

WNE 23F7~, MERBAEHFTHHERmAMITHE, HFAFBMOSFET BN AERIZSBHN, BT RIT:
¢ MEIERIBTT

o FFEXIRMOSFET

o BBROCXKL

Datasheet 28 1.00
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TRIFMZ

\4

L,

™

Clear Q

CA bit

\4

Ium s - Isp_Ls|

SEL

Set OCA t

e

hsiraurty

|43
&3

23

7.2.4 FF & o1 FAa N

BN SRIER S S RERPRIRE

FEUTER, &SBHTHEIMNETARMRBNAREAFRQN, HEKERSIREHIEISSIMLE, oLfiith

MRS L,
v OUTARM A ELFHES
+  OUTBRAMAZLFFER
+  FERREGND

|12 TR IZHR
Input bits in the control byte OUTA| OUTB IS OL bit Comment
INA INB PWM SEL
1 0 0 0 High Low lis(FauLT) 1 Open load at OUTA or OUTB
0 1 0 1 Low High lis(FauLT) 1 Open load at OUTA or OUTB
0 0 0 1 Low Low lis(FAuLT) 1 Short to GND
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INB=1 OUTA = Low INB=0 OUTA = High INB=0 > OUTA = Low
PWM =0 |:|‘> OUTB = High PWM =0 l > OUTB = Low PWM=0 — OUTB = Low

24 FFE&HE M 5 4353t kG B& = 51
7.2.5 BB 7 A

EIEETEN (BUERT) , BRBEEEDISSIH, DURMSHE SEL 5ILEFENF X LG8V ERBERETR,
W& 25Fh7

Iis A
[mA]
hs(raiity| — — = === e s e s
hs(cs)
= Current Sense Error Flag
|
I IsD_xx I, TA]
25 Ko B 37E vs. T B EB T

7.2.6 R X BRI

H RS INFEIA MOSFET KIERLER S, LUBGRX BT, X2@E TR AIRELE R IER K
SEINRY, 7EXFAEB— MOSFET FIFTFF M AIARSBAIMOSFET = a3 X B RIFATE]l, 32X B R
B8 terosst I trosss QI 26N E 27FRR, LUMIRITBIRFLAAESSE, XTI L EESEH,
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7RIPMIZ B
Case 1: HS switch off delay time 'Pw;.l 2 0 tr(Hs) 10tal
VS INA
Previous State - New State Half-bridge A T_
HSA ON = HSA OFF [
: Vaun tasins)  fins
LSA OFF = LSA OFF — Vs |
OUTA
r B0%
! AVour
H
JH
20%
= GND >
Case 2 LS switch on delay time without cross current protection time friLs) total
Vs Vs PWM INA=0
Previous State  New State Half-bridge A T INB=0
HSA OFF HSA OFF t
: Voura lars)  frs
LSA OFF = LSAON (= Vs 4
r B0%
— AVours
H
'_
20%
=i GND -
Case 3: LS switch on delay time with cross current protection time INB=0 L) total
Vs VS INA PWM =1
Previous State > New State Half-bridge A H R
HSA ON - HSA OFF ,_ 1
LSA OFF = LSA ON ] Your 4 fooee * fars) frus
M 'S
B80%
— AVours
>
|7
20%
- GND i »
[Z&Z] VA » N S b~
& 26 S S vid e npa i SN ] M pvak LR oval: SR E
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infineon

Case 1: LS switch off delay time INE =0 trLs) total
) Vs PWM , ser =0
Previous State - New State Half-bridge A T
HSA OFF - HSA OFF [
: Vour tarLs)  fits
LSAON = LSA OFF — Vs
L. 80%
— AVourx
_I
'_
20%
= GND >
Case 2. HS switch on delay time without cross current protection time INA=1 friHs).total
vs INB PWM =1
Previous State - New State T SEL=0
Half-bridge A >
HSA OFF - HSA ON t
! Vour larpz)  rins
[
LSA OFF = LSA OFF — vs
OUTA
80%
o AVourx
e
— 20%
e — GND »
= = ™
friHs) total
INA INB=1 e
T SEL-0 —_—
Case 3. HS switch on delay time with cross current protection time ™
. Vs
Previous State =» New State . PWM
Half-bridge A T_
HSA OFF = HSA ON o =
LSAON = LSAOFF : Voura N teross + Larns) frins|
OUTA vs
L ’
280%
'_
4 AVourx
'_

INA=0

GND

+13

Ve=7VZE 18V, T;=-40°C & 150°C, PREBEMEXTFH, ERBRANSIH (RIESEIE)

S sttt P N TR G2 F=pval: Spal

SR

S

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Switch on voltage |Vuvon) - - 5.0 v Vsincreasing P_PRO_01_01
Switch off voltage | Vuv(orr) 3.0 - 4.5 v Vsdecreasing P_PRO_01_02
On/off hysteresis Vuv(hy) - 0.4 - - P_PRO_01_03
(RB&ETm......)
Datasheet 2 1.00
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TRIPIZS
+&13 (%) BSSHE
Ve=7V E 18V, T;=-40°C & 150°C, FREBEMEXNTFH#, ERBRANSIH GRIEZEIE)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Current sense tis 1 4 10 VS - P_PRO_01_04
recovery time
VS poweronreset | Vs por 3.8 - - Vsincreasing P_PRO_01_28
VS power off reset | Vs porrr - 2.0 Vsdecreasing P_PRO_01_29
VS power on / off VS_POR_HY - 0.02 - VS_POR_ VS_POFFR P_PRO_01_30
hysteresis
Thermal shutdown
Thermal Tisp 155 175 200 °C - P_PRO_01_05
shutdown
junction
temperature
Thermal switchon | Tjso 150 - 190 °C - P_PRO_01_06
junction
temperature
Thermal hysteresis | AT - 12 - K - P_PRO_01_07
Overcurrent shutdown
HS/LS overcurrent |/sp_ns 16 22 27 A - P_PRO_01_09
detection threshold|/sp | s
HS/LS current Ium_Hs 20 30 43 A - P_PRO_01_10
limitation Ilum_Ls
HS/LS tdOC_HS 5 T 11 Us - P_PRO_Ol_ll
overcurrent tdoc Ls
shutdown filter
time
Open load detection
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=1,
Open load to oL 8.5 - - s 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
(RBETR......)
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TRIPML
+&13 (%) BSEMH
Ve=7VZE 18V, T;=-40°C E 150°C, FrEBEMENTH, ERBRANSIM (RIESEIE)
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
Current sense
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 |- lout=5A P_PRO_01_16
sense ratio
Low-side current Kilis2(LS) 3200 |6000 |8800 |- lout=0.8 A P_PRO_01_17
sense ratio
Max. analog sense |/;5.cs) - - 55 mA | Innormal P_PRO_01_18
current operation

condition
Error sense current | /is(rauLT) 5.9 7.2 8.6 mA | In fault condition P_PRO_01_19
Timing
Input reset time for | tgrst Hs 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 | t;s g 15 - 10 us lisfrom 0 to 40%; P_PRO_01_23
time for slow slew Riosd = 5.6 Q;
rate Vs=13.5V
Current sense tis_BLK 1.0 - 8.5 us lisfrom 0 to 40%; P_PRO_01_24
blank time for fast Riosd = 5.6 Q;
slew rate Vs=13.5V
Recovery time from | t,ec 7 - 25 us - P_PRO_01_25
latched fault
Watchdog period two - 65 - ms |- P_PRO_01_26
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8 ER{TIMZEED (SPI)

8 EBITIMZIEO (SPI)

8.1 SPI iR

FHIEANFTESRITEUERNSIH SDIIRE, B IESR R HAN HRNSCLKHITREY, MHFTRTSE
RITEURERM S IHISDO &bk, TLE 28,

LRIACS (Fift) SwESHE, BFHSR, SBETFER. HCSHAHSBRIFTHIRBEFEZE, BEIRE
NFZBARHITHRE, LRSDORMEBYIME=E (SFES) , SDOELBEHER. SDIAVREHEE SCLKHY
FPNTREBBANBANMEASS, SDO FPRETE SCLK SN EFHAZ ER Y, 3HRISPIEEHEREINEE,

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

!

(&
| f } time
|
|
CS high to low: data from shift register is transferred to output functions
|
T T T 1 i
} ! } time
[ |
MSB | | Actual data LSB } New data
|

time
of SCLK signal

New status

g
=
=
=
=
=
o
(=]
[x]
&
=
=
o
=]
. —t
o
<]
=
=]
=3
@
=
=
=
=]
Q
@
=%
7
I . S

SDO

SDO will change state on the rising edge of SCLK signal

28 SPIFURERNE

SPIE@IflH 8 fitizARk, YNE 29:
«  SDHEWEEFT

« YIS SDO_SEL=0, SDO fZliEBEiRFEMITHIFT
+  YIER SDO_SEL=1, SDO fZHEREIRFEMNRESED
Datasheet 35 1.00
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8 ER{TIMZEED (SPI)

SDI MSB Data Byte LSB
7 6 5 4 3 2 1 0
SDO_ SEN_
se. | INA [ INB [PWM| SEL |°E~| SR [wp_EN
SDO MSB Control Byte LSB
SDOSEL=0f 2 1 6 [ 5 | 4| 3| 2] 1| o0
SDO_ SEN_
sg. | INA | INB [PWM[ SEL [T, ~| SR |wp_EN
MSB Status Byte LSB
SDO_SEL=1| 7 6 5 4 3 2 1 0
[SDO
sgL | OCA|OCB| OL [ UV |TSDA[TSDB|wD_EN

Time

MSB is sent first in SPI message

=] 29 SPIME &z
8.2 LREIRRE

£ CS EFABFE—1 SCLK EF B8], 1 SDO EIREFLFBEEIRIFE (GEF) fiLo

it 2 FBEIRTE, S|URUENTRETHITRIRIZE, THRERSPIEERRKH:
o EBRAER

o FEHBER

o TAEFFER

RS
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8 ER{TIMZEED (SPI)

cs I I
: I timre
0 | |
SCLK : : -
: : tin:e
spi © i i
: : tim'e
<00 High Impedance i< Global Eror Flag >i High Impedance
i i tim=e
30 LB HERITE - o RN ehE HA ST
8.3 =T
EEIE T SDI 5 |HIR XD B
o ABI'BMERE (FREALD)
WD_ENIEE RN 0 UIZREI 1 (BA)
WD_EN B 1 LUECEE 1A
o RIEEE (SRAID)
SRITE M1, IEFIRERFZRKTF
SRIRE N0, EFIERKBTE (FN)
o EREFERFBE (SEN_EN{L) :
SEN_ENIKEN 1, BREBERXEE
SEN_ENIREN 0, REshEmEE (BHA)
o EBREFRIEE (SELfi)
SELEfI N 1, LATE IS 5| AF4T A RGN EE R
SELENI N0, LATEIS SIRMRMHEF47 B FURBSIEER (BRIA)
S5HMmAILEES, BHE TR GND SRR EIRMELS ISHE (BRKRT)
«  PWM (PWM1iI) : 5INA. INBFOSEL IAEEBRITEER (BEK7T)
+ INB (OCBfiI) : 5INA. SELF1PWM IER&EA, ERITERR (B8£K7)
+ INA (OCA{iI) : 5 INB. SELFIPwWMIEC&1EH, ERITIEER (BEXR7)
v EERFTIIERR (SDO_SEL 1i1):
SDO_SEL K& 1 LUSEEX SDO 5|HIBVIRESF T
SDO_SEL &9 0 LIIEEY SDO 3| _EAVIZHIZF T (BRIA)
8.4 REFT
SDO fESCLKARAHAEIRE LIRS FHFas, LIRMHESARSHA, MR 14F7R:
o BIHBRMHRE (WD_ENML) : BEHEEEIR
o HKBR (TSDBMIL) : F4FBid E<BA
Datasheet 37 1.00
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8 ER{TIMZIED (SPI)

afineon

o FAKHER (TSDARD) : FFALIE XM

v VSKRIE (UVfiI) : VSIRIEXHER

o TAETFFER (OLNI) : GEFFERIC

o FBIER (OCBI) : HFHABIERFRP

o FRAER (OCAL) : HFEFALRRP

v IREXF T (SDO_SEL {il): IFHIFHHREF T

2R LR RNE EXBF T IS HIEIET S GEF=(TSDB) OR (TSDA) OR (UV) OR (OL) OR
(OCB) OR (OCA)o
+F14 LRRESFTHNLBERTSHNEIRIBS
Type of error Failure reported in the global status byte Global error flag
Thermal shut down of half-bridge A | TSDA=1 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 SPIBYFE

AT HRSPIEINIEHS, HIAUHEULTHRE:
v TECS EFBZAT, SCLKAMZEMMRIHERT ter, HEECS EFEZE, SCLKAMZEDRIHEBT tiea 3L
tiead_eN =( twakeup tiead)

»  SCLKAZTE CS TR A Z A EMRIFREBF te, FETE CS FEAZEEMRIFREF toe

twakeup is needed when the device is in standby mode
teer twakeup tiead twakeup is not needed when the device is in normal operation mode tiag fosL
e
4 Ve +02V
ook CSH)
cs /1 "
—— Vesy-0.2V
tscLkH fscLkL
/ N\ Vsckm + 0.2V
SCLK N\ /
N - Vsclkin - 0.2V
DI_setup [soofn\o d
— N 4 Vspitr) + 0.2V
oI / X
7 " — \ Vs - 0.2V
{ENSDO tvaso tDisspy
N e
N NS NS 0.8Voo_ext
500 )¢ X
7 7\ 7\ 0.2Vop_ext
3.0V <VonexT<55V
SDO is connected to a pull up resistance of 2.2 k
£33
31 SPIFfFF &
Datasheet 38 1.00
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8.6 HIEHE

EREERER, Kin SDO SIRIZEZEEIMAL SDIo S5—TMA SDO EZEFEFB F—TMAL SDI. HEF &
[E—1 23R SDO ERZ BRI SDI SRl EREEECET, THHESCLKEZEIFTE MYLCSHIN, WNE 32Ff
o

EHEsER, FTEIMB vDDIO BIRA LRI FERIKED SDO SRRV ER. W FHEEFPHRE—1 84,
ARG IESE A —NEZEIE SDI 5By AER EHIEFE, MAFEINBEME,

The pull-up resistor needs to be adjusted
VDD_EXT based on the required max. SPI frequency.
D 2
500Q-2kQ 5000-2kQ 5000-2kQ
Microcontroller .
VDDIO [] []
CTM9021EP CTM9021EP CTM9021EP i
Device 1 Device 2 Device 3
SDI1 SDO1| SDI2| SDO2 | SDI3 SDO3
SDO [F—L F—— F—e—7 —
E ANE ANE
°l o © &} © 0
1} %] n
CS 3y >
SCLK >
SDI
32 =1 CTM9021EP ¥ F LR E

CTM9021EP FfE 8 {UiS I FFE5. WAL ESRU IR RINF &KX HIEFT, WE 33FFR:

v BRARIESEMN 3HERIEFT.

v RRARIESEMN 2 ERIEF T,

v RERIXSEMN 1 EEEF T,

S5%EEPRE—1 340 SDO EEMALIESRAY SDI UK

«  SPIMiIFFYARY. CS EFAAME—1 SCLK EFEZ BRI E £ B HEIRIRE (GEF) RUZ A S,

v FCTM9021EP FIRSF TEHTHIF TIRIERIRF 7 . FelRUad tt 3 W APRSFT 3 JEHFT 3, BiZ
st 2 SN BVREF T 2 TIEHIF T 2, SRS 1 WRAPRSF T 1 JEHIFT 1.

Datasheet 39 1.00
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afineon

SCLK 0

CSs

\/

)( 8 CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES )\
]
]
]
I
I
|
I
I
I
I
I

|
|
|
i
|
|
|
|
MCU SDO = SDI1 X DATA 2 X DATA 1 )—
1 Ky “\ | o
I \‘ \‘ |
SDI2 = SDO1 i “ \‘ i
= <_)(_SFFB'H_)a us Byte T or ( )
I GEF : control Bvte 1 X DATA 2 . -
I . s I o
| I \‘ \‘ |
SDI3 =SD02 i i “ “ i
= lm'(-srrs'rz—)aus yie 2 or ('STB'laus yie 1 or )
NGEF12/\__ControlBvte 2 Control Bvte 1 X : -
i i \\‘\ \“‘ i
|
MCU SDI = SDO3 I( o= X_ X’?EWWW
GEE1/2/ Control Bvte 2 Control Bvte 1 -
Time .
. 8-bit shift register
)|
33 =4 CTM9021EP 2} {4+ HISPINIEC B
8.7 SPI BBS
®15 SPIER SIS
Vo=7VZE 18V, T;=-40°C &£ 150°C, FREEBEA T, EEBERMASIH (FIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
SPI frequency
Maximum SPI fspi,max - - 4 MHz |- P_SPI_01_01
frequency
Delay from CS rising edge to first rising edge of SCLK
SPlinterface twaKeuP - - 20 Ms - P_SPI_01_02
wake- up time
SPl interface (SDI, SCLK, CS)
Pull down resistor |Rcs, Rpp spi, 100 250 300 kQ |- P_SPI_01_07
atpinCS,SDland  |R .
SCLK PD_SCLK
(RBLTH......)
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afineon

+&15 (88) sPIEBSIS4
Ve=7V ZE 18V, T;=-40°C & 150°C, FREBEMEXNTFH, ERBIRANSIH GRIESENE)
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
Input interface, logic outputs MISO
ngh output VSDO(H) VDD_EX - - Vv RPULL_UP =2.2 kQ, P_SPI_01_09
voltage level 1-0.4 Voo _ext=5V
Low output VSDO(L) - - 0.6 \" RpeuiL up=2.2 kQ, P_SPI_01_10
voltage level Vob Ext=5V
Tri-state leakage IspoLk -10 - 10 MA Ves= Voo exts P_SPI_01_11
current 0V <Vspo < Vbp_gxt;
RpuLL_pown =200 kQ
Tri-state input Cspo - - 15 pF - P_SPI_01_12
capacitance
Data input timing
SCLK period tocik 250 - - ns - P_SPI_01_13
SCLK hlgh time tscLkH 045* |- 0.55* |ns - P_SPI_01_14
tocLk tocLk
SCLK low time tscLkL 045* |- 0.55* |ns - P_SPI_01_15
tocLk tocLk
SCLK low before CS| tger 125 - - ns - P_SPI_01_16
high
CSsetup time tiead 250 - - ns - P_SPI_01_17
SCLK setup time tiag 250 - - ns - P_SPI_01_18
SCLK low after teen 125 - - ns - P_SPI_01_19
CS low
SDI setup time tspi_setup 100 - - ns - P_SPI_01_20
SDI hold time tsoi_hold 50 - - ns |- P_SPI_01_21
Input signal tan - - 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
(REETR......)
Datasheet 41 1.00
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&15 (82) sPIBBS4FM4E
V,=7VZE 18V, T;=-40°C £ 150°C, FrEBEAAXT#, FEREBFANSIE FRIESEME)

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;

Data output timing
SDO rise time tispo - 50 250 ns Cload =50 pF; P_SPI_01_25
Rpuiwp = 2.2 kQ;

Max. values depends

on Rpullup
SDO fall time tispo - 50 110 ns Cload =50 pF; P_SPI_01_26
Rpuuup: 2.2 kQ
SDO enabletime | tenspo - - 80 ns - P_SPI_01_27
after CSrising edge
SDO disable time tD|SSDO - - 200 ns - P_SP|_01_28
after CS
SDO valid time for tVASDO - - 110 ns VSDO< 0.2~ VDD_EXT, P_SPI_01_29
VDD_EXT=5V VSDO >0.8" VDD_EXT
C[oad = 50 pF
Datasheet 42 1.00
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I AHER

9 NAER

LU eI BRI E AR N AR, FRARMAXN SR FREMINEE. RS ERERTIER, Frid
i B B THBE WA TR TE N AR R T B IIE

Reverse polarity Vear

A/D 1/0 /010 /0

Cbc_LINK

Microcontroller * . 0
I_LI protection

A S

o HSA HSB | Cvs

1
J

PWM

L
J

=] 34 CTM9020EP 7 F§

Datasheet 43 1.00
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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
DDD-EXT the microcontroller has the internal pull up resistance.
Vear

Reverse polarity

=TT ‘ T

Coc.L C Coc. C
ﬂ IDC LINK VS g I DC_LINK vsg
VDDIO } Rpul_up [} Rput_up i Rpui_up
Device 2 i
|
|
CcT™M SDI3 |
DO [ 9021EP :
| i
| i
i |
| |
- - --{
a x
wi gl 2
JRIE
l Rem
Cis Ris
= 35 CTM9021EP %5 £ 5 R A
Datasheet 44 1.00
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10 £
10 ESES
@ g3 =
g g§ 49011) E 39011)
= ) 220, & L I+0.
o N [04]2x < s [0 A J0.1] 2x
' - } =y
— U i i L-— ‘ H\’L .
Seating Coplanarity
Plane - G0z 14x
2 2)
0.25:005 & [ 025@] A-Bl C |14x Bottom View &
wn
Al &
o~
:EELERER R EEE RS
I =
_:é_!____ . ___!_____
I A
REEEEEEE HEQRAE 4 0.15@[D
Index B
Marking D 1L 0.65 4101 &0 15@
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 [-EE]-@-]
=] 36 HER
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