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TREZE T CTM9010EPFICTMO011EPZ BN E R,

HW variant (CTM9010EP)

SPI variant (CTM9011EP)

Package

PG-TSDSO-14

PG-TSDSO-14

Digital interface

INA, INB, SEL, PWM

SDI, SCLK, CS, SDO

Path resistance

175 mQ at 25°C

175 mQ at 25°C

Current limitation

Min.10A

Min.10A

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

Enter to standby mode

Allinputs (INA, INB, SEL and PWM) are set to
Low

EN bitis set to Low
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VS
CTM9010EP/CTM9011EP
Power supply
Internal Charge Power stage
supply pump -
Gate driver ~|§§ OUTA
INA/sDI Protection and
Diagnostics - Pull
down

Undervoltage

INB/SCLK detection
Digital logic Overcurrent |
seu/cs gg% detection
Overtemperature
PWM/SDO detection
— OUTB
Openload
detection
Pul
J down
1S MUX Current sense
& 1 EE
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3 S|IHECE
3.1 BEfE RS
OUTA [I1 O 14 [T ] OUTA
INA T2 ¢ y13 T 11s
GND (T3 i t12[ T ] Vs
GND [I]4 : i1 T 1 Vs
GND|:|:5§ gloZIjSEL
INB [T]6 : » 911 PWM
OuTB [IT]7 ‘:.......i 811 0UTB
2 SIFAECE
=1 5| BV E X K2 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.
Itis recommended to connect the EDP to ground.

Datasheet
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3.2 SPIRRZs
OUTA [T 1 ¢y™114 1] OUTA
SHIN P P13 1S
GND I3 f12 ] Vs
GND [T]4 : i11[ T Jvs
GND (L5 i 10 L] Cs
SCLK L_1]6 : i 9. 1] sbo
OUTB [I]7 %.......i 81 ] o0UTB
3 SIFAECE
xR2 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.
It is recommended to connect the EDP to ground.
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4 BT
ZR AT INER

4.1 H R AEEME

B AET HAEN RATE BRI I E]RE XIS ERKA SRR, KIFERETENERATMERMG T
RPNy SETE

xR3 LI RATEE
T;=-40°C & +150°C, PRABEMEX T, EMEFRANSIH CRIEZEMAE) -
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(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, corner) 750 |- 750 |V cDm? P_GPC_01_14
susceptibility
corner pins
(CDM)

1)  ESDi=ME, AMFIEE! (HBM) , RHEBAEC Q100-002 (1.5kQ, 100 pF) o
2) ESDT%2gE/], WERSMFAEEY (CDM), RFSAEC Q100-011,
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4.2 TESCHE
TEEES BT RAT:
Ra TEEE
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.

Supply voltage Vs(non) 7 - 18 v - P_GPC_02_01
range for normal
operation
Extended Vs(ext) 45 |- 40 v - P_GPC_02_02
supply voltage
range for
operation
Junction T; -40 - 150 °C - P_GPC_02_03
temperature
HS /LS continous | Ipns) 34 |- 34 |A 1) P_GPC_02_04
drain current InLs) Tamb=85°C
HS /LS pulsed Iulse(Hs) 42 |- 4.2 A 1 P_GPC_02_05
drain current lpulse(Ls) toulse<10's

Tamb = 85°C
HS /LS pulsed Iulse(Hs) 5.2 |- 5.2 A 1 P_GPC_02_06
drain current Ioulse(Ls) toulse< 1S

Tamb = 85°C
HS /LS pulsed Iulse(Hs) 9.2 |- 9.2 A 1 P_GPC_02_07
drain current lpulse(Ls) touise< 250 ms

7-junc =25°C2

Input voltage range | Vinamor / Vspimor, |03 |- 6.0 v - P-6PC02.08
for no[_mal Ving(nor) / VscLk(nor)»
operation VSEL(nor)/ VCS(nor)’

VPWM(nor)

1)  EFEA252p M 600 mm2Cu (70 pm) HITHHAUAE
2)  ZBKHRIREIRENXAAHL TR BET 1. =- 40°CETHNRIARR

4.3 FFEI

I EIEARIEJEDEC JESDS1 AEAE . BZEE, 1HIAIRIJEDECH T,

)5 otz
Parameter Symbol Values Unit | Note or condition P-Number

Min. | Typ. | Max.
Junction to Rihia - 33 - K/W |V P_GPC_03_01
ambient
Junction to case Rinac - 2 - K/W |- P_GPC_03_02
Datasheet 10 1.0
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1) 1R#E JEDEC JESD51-2,-5,-7 ¥RAE, 7E FR42s2p BBEEIR E#HTEAY ML, =M (SHFFMEEE) F76.2x114.3x 1.5 mm BEER, H2 1
AEAE 2x70 um Cus 2x35umCu)e EEHNBERT, BEEETHRBETILIFYSE—RENTEEL.

4.4 B EFE

xRe6 B
Vo=7VZE 18V, T;=-40°C £ 150°C, I.=0A, PREBEAENFH,ERRNSIM FRIESEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Supply currentin |l st - 5 MA | Vina=Ving=0V; P_GPC_04_01
standby mode Vse,=0V; Vewn=0V;
-40°C =< Tj= 85°C; Vs=
13.5V
Supply currentin |l st - 20 MA [ Vina=Vig=0V, P_GPC_04_03
standby mode VseL= 0 V; Vewm=0V;
T;=150°C; Vs=13.5V
Supply currentin | lyson) 3 5 mA |In normal P_GPC_04_04

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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5MFIZHE
5 WFiZig
INA RS AT BT A MESIAFT 2, INB BB AT R B EIAFF 2, PUM BT BB EHIE
NFFSE, WEE, BIERERRIINT —EGMER, LURZFTARAG, BEER IUEH .

)R BITHRMF
Input pattern fClurrent sense/ Error | MOSFET status Bridge mode
ag
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
oo o 1 |errorflag: shortto GND | off | off | off | off Erl:cl};f forgﬂgz rlwanenlz gicgnnected
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 |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

el el e e
|||~ O] O] ©
Rl —,| Ol O|rR|RrR| O
|l ol R|O| —| O

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

2R XTI FSPIMRZ, ZeFBTHINRETEISPI 1hK FHIZ B 1L,

X FSPIRAR, Y4 a7 7 a8 HENGZ A ES, a6 28 TAETELE w20, A 32Vson, Ve, Ves 1 Vspo HTHE
PR o 2HENG AIE, 27 VU3 I A A H -, #8 F7E A i 45 3 Ja A AFF PR G o
1) Vser <0.25 V.

xRs PR
Digital input pins IS Comment
INA INB PWM SEL
0 0 0 1 lisrauLT) | Short to GND is detected
(RBLTH......)
Datasheet 12 1.0
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5 BFiZiE
xRS () BFEFRMHF
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 lsEauLT) | Error flagged; high side B latched off in OC condition
0 1 0 1 lisauLt) | Open load is detected
0 1 1 0/1 lisrauL) | Error flagged; high side B or low side A latched off in OC condition
1 0 0 0 lisauLt) | Open load is detected
1 0 0 1 hsauLT) | 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 lisrauLT) | Error flagged; low side A latched off in OC condition

ARE XTI FSPIARA, ZEBHIHINBREIEISPI X FHIE/F 1
TE IRt A LT IS 51/I8E SDO 5/ 4tk

5.1 AL LETDN
INX

ESD

1
4 PN
xR S
Ve=7VZE 18V, T;=-40°C £ 150°C, FfB BEAAN T, IEMERRNGIH CRIESBERE)
Parameter Symbol Values Unit | Note or condition P-Number

Min. | Typ. | Max.
Low levelvoltage | Viyaw)/ Vspiw), 1.0 13 - Vv 1) P_INP_01_01
DSOSt it
PWM VseLw / Vesq
High level voltage | Vinam)/ Vspim), - 1.6 2.1 v - P_INP_01_02
DL | Vs,
PWM Vsermy / Vs
(RB&ETm......)
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&9 (%) BT
Vo=7VZE 18V, T;=-40°C & 150°C, FHBEAXN T 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) / VscLk(ys),
hysteresis

VseL(nvs) / 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 hina) / Tsirys ine(r) 10 20 MA |VINA/VSDI=VINB/ P_INP_01_05
high level / IscLirys VSCLK =VPWM = VSEL /

Iowmn)s IseLH) / Towm(
H)

VPWM =21V
Refer to Figure 4

1) HViae Vies VB Vsaw@T0.8 VY, SERMBHEXFENERTHERRN, HHEERSHFHSER.

Datasheet
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6 ThERLE

6
6.1

ThEE
ThEEwieA

CTM9010EP / CTM9011EP FYTHERLE RN HFITEM. FrBRIFAMIZEIIEEIER FE&MNF
SEHBEERNEEEURTLEET,, B S IEB RS WEISFIR.

infineon

0,18 High-side switch 0.18 Low-side switch
0,16 = ° 0,16
: T;=150°C 7= 150°C
0,14 0,14
0,12 0,12
—_ o — T, =25°C
&€ o1 T;=25°C € o1 |
2 2
z T.=-40°C 2 0,08
mg 0,08 i & T,=-40°C
0,06 0,06
0,04 0,04
0,02 0,02
0 0
7 10 12 13,5 16 18 7 10 12 13,5 16 18
Supply voltage Vg [V] Supply voltage V; [V]
[S N\
= HBSEBME vs. (B BEV,
N
6.2 FF < B8]
tr(HS), total ti(Hs),total
INx
T >
tar(Hs)  Er(H$) taf(Hs) tr(HS
Voutx
80% 80%
AVoutx AVoutx
20% 20%
T >»
& 3 > . > == \\
= 6 TR R BB R BT i8] B B A FF < BYE] ' X
Datasheet
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6 IhEEK
ti(LS),total tr(LS), total
INX
tarLs) trLs) tar(Lsy trLs) e
VOUTX‘
80% 80%
AVoutx AVourx
20% 20%
t »
= 7 TR X BB R B B RRIAFF B B E X
HS switch on delay in active freewheeling
INX [ <
. >
Vourx
Vet Vi Passive freewheeling Passive freewheeling
VfL
Vs+50%*Vr |— — — — — _ - - j ____________
Active freewheeling
Vs |— — — —— -H>No
: >

8 FRIERRN THELHXSELER

X T SPIhRZS, EFHY INX 5 SRESE] SPI N FBIHINGL, INXRFTE CS TREEEH.

6.3 FEIEF

6.3.1 EFhRZs

flREHET A TRIIERE, NE R, ME—MNIEMNBANEES NS, NETFIEIFEEET—M
REBEF:

o FRERNESIOR TR, FFEETEIH05us<tas<5us

v tas BIERE, EV—PMRANESH LR

Datasheet 16 1.0
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afineon

0.5pus < fsts < Sus 0.5us < tsts < Sus
SELINA A ¢ P
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 o
All inputs low All inputs low

IS A Slew rate feedback
NS (fault) o e o o A — — — ——— ————— —————

Cs CS \ / cs

Slew rate feedback

\4

9 FERIERE
ERBERIAEFIERE,

YNE 10 Fow, SHFAERIANGESHRAIRE, ATUERVIRIVERISEZIEAZ #17E IS 51 R0_E A M2 PR EaTR

x:
o WIREE %Fﬁshs FAULT) HIMTEISS IR, NEFPRIRFIE
v WMRISEIMEEEER, MEFEBRE

0.5ps < fsts £ Sps 0.5pus < tsts < Sps
SELINA A
INBPWM | Fastslew rate level Slow slew rate level Slow slew rate level

tstandby
At least one input high \ /At least one input high \ / At least one input high o
>

All inputs low All inputs low

tsts tsts

IS A Slew rate feedback
hsfautm e e —— . — — — — — — — — -

= /=] \ /=

Slew rate feedback

10 R

6.3.2 SPIhRZs

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

o WIRSRANZEN 1, MIEFHRFE

v MR SRANZEN 0, MIEFIERIE
LEBERERINEMNIEREKBT,

% SDO_SEL B4 0 BY, RIFATLUEY SDO FEIEFIMIFE B ARt

6.4 S

+10 B
Vo=7VE 18V, T;=-40°C & 150°C, FiEBEAEX T, EMBRANS M FRIESEME)

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
On-state high- Ron(Hs) - - 160 mQ | loyr=2.5A;Vs=6V;T;= |P_PS_01_01
side resistance 150°C
(RB&TH......)
Datasheet 17 1.0
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6 ThEELRK

& 10 () BN

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

252
LI

NSIRP (BRIERBRE)

infineon

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
On-state high- Ron(Hs) - 875 |- mQ  [lour=2.5A;Vs=6V; Tj= |P_PS_01_25
side resistance 25°C
On-state low-side | Ron(Ls) - - 160 mQ  |lour=2.5A;Vs=6V; Tj= |P_PS_01_02
resistance 150°C
On-state low-side | Roy(Ls) - 875 |- mQ | lour=2.5A;Vs=6V; Tj= |P_PS_01_26
resistance 25°C
Fast HS switch tarims) 0.3 0.6 1.1 HS | Riaa=5.6Q; P_PS_01_04
on delay time Ve=13.5V
Slow HS switch on | tgrns) 0.5 1 15 MS  |Rioaa=5.6 Q; P_PS_01_23
delay time Vs=13.5V
Fast HS switch off | tgryns) 0.9 19 |30 US  |Rioad=5.6Q; P_PS_01_05
delay time Ve=13.5V
Slow HS switch off | tgpms) 14 |34 |70 US  |Rioad=5.6Q; P_PS_01_22
delay time Ve=13.5V
Fast HSrise time  |t;q(us) 035 |0.6 1.1 Ms Vourxfrom 20% to 80% |P_PS_01_06
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Slow HSrise time | tyns) 0.5 11 1.8 Us Vourxfrom 20% to 80% |P_PS_01_20
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Fast HS fall time tr(Hs) 0.07 |0.25 |05 Us Vourxfrom 80% to 20% |P_PS_01_07
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Slow HS fall time | teyps) 015 |0.7 15 Ms Vourxfrom 80% to 20% |P_PS_01_21
of Vs;
Rl_oad = 5.6 Q;
Vs=13.5V
Fast LS switch tar(Ls) 03 |055 [09 |us |Riaa=5.6Q; P_PS_01_08
on delay time Ve=13.5V
Slow LS switchon |ty 0.5 1 15 Ms Ri0ad=5.6 Q; P_PS_01_16
delay time Vs=13.5V
(RB&ETI@......
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6 THERE
+&10 (%) BSEMH
Vs=7VZE 18V, T;=-40°C & 150°C, Fi BEMAEXFith, EMEBRANG I FRIEZEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Fast LS switch off | t4.1.s) 1.0 1.8 2.6 Ms Rioad=5.6 Q; P_PS_01_09
delay time Ve=13.5V
Slow LS switch tara(Ls) 15 3.4 7.1 US | Rioad=5.6 Q; P_PS_01_17
off delay time Vs=13.5V
Fast LS rise time tLs) 0.15 0.4 0.7 Ms Vourxfrom 20% to 80% |P_PS_01_10
of Vs,
Rl_oad = 5.6 Q;
Vs=13.5V
Slow LSrise time |t 0.3 0.8 1.6 Us Vourxfrom 20% to 80% |P_PS_01_18
Of Vs;
Rioad=5.6 Q,
Vs=13.5V
Fast LS fall time tr(Ls) 0.15 |045 |07 Us Vourxfrom 80% to 20% |P_PS_01_11
Of Vs;
Rioad=5.6 Q,
Vs=13.5V
Slow LS fall time |t 0.3 0.8 15 Ms Vourxfrom 80% to 20% |P_PS_01_19
Of Vs;
Rioad=5.6 Q,
Vs=13.5V
Fast cross terossi 2.5 33 5 Ms Ri0ad=5.6 Q; P_PS_01_12
current Vs=13.5V
protection time
Slow cross current |t oss2 4.5 7 9.5 VS Rioad=5.6 Q; P_PS_01_24
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
Slew rate tsis 0.5 - 5 VS - P_PS_01_15
selection time

Datasheet 19 1.0
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7 FIPMic R
7 RIPFZHRr
7.1 EFhRZs

BIAMRAFF R BT ERERTS TN A FFF R IE o

7.1.1 R E X

WRHEBEBEMRT Voo, J0E 11 FiiR, Z2814H5E

o ERHXKBIMOSFET

v REBERAR

o ERRES|HEHL

2 MREBBERTIEEEUBEV o, BEARGHER, REIGENIIAME,

MR Vs A ZE Vovon AL, SNE 11 FiR, B[HEMEEE T

LB BE LA Vivon A LR, EFBIERMEBRREFMER Bt £53RET, 1S 5|H_ LG mE QMR IS,

VS A
Vuvion) \
Vuviorr) il/uvm
INx t
OUTx 4 !
Gr(HS ]
\ o
>
t
1S A fartrgy =t
hs(FauLT) o1 EE N N — C. S. .....
»
t

11 RETHNREE
7.1.2 TR RP

ZERHEMREERSE, MIEIR, SRESHEHE (BESHMEEAX) XiH,
NSREEL REEHA B Too BB Ftorr, NIBFHRVITHIT

o KA N FH PR ESAAIRZ MOSFET

o RESHEERAR

v EEERERENUTE, AXFEREXH, BRRGMEERET

o TEISSIFEMEME s (auw

—BREBREAXARBLE R0, SMEMEIERIIEE

Datasheet 20 1.0
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7 RIPAISER

7.1.3 IR

7.1.3.1 (ORI T RRD

S XEEXMIERARIPINGE, MIRAFXEEXBIRERERIFIIEE,
R @I IZ R B TR AR N AV A (B0 oo WIZBRHIE

o ENSRRE

o BN RKBTE AT Bl toc «

o [RHIEBRERRBEE v x

SRR AR KUEY, 2B

it

o TEISSIHMRE Is auw

o EEIANRCHR (PWM. INAFIINB) #TFF MOSFET, 3NE14 Frik

IHsx A
lmns L

ON IIUM_HS - Isp_Hs

OUTx ISD_HS =t
| short to GND
1 «

taoc_ns t
short condition on high-side switch
=] 12 =IAFF XTS5 S AR
Vs Vs |
LSx
J}i T LM LS o o o o o o f-__v
4 &7 short to supply I‘LWLLS -lsoLs
= oUTx [ IsD1s = e e e —— — — —
}i
on_ |4 N
_ N taoc_Ls t
short condition on low-side switch
& 13 {RIBF <G8 5 R RIP
SUERRESES T RAZERHNE,
Datasheet 21 1.0
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7 RIPAISER

7132 MEFEREIET

SNE 14 Fr, TRERFEABNRIUZH

afineon

.

\4

PWM I

v

]

b2

v

14
7.1.4 R X BiRFRF

BEERNRASSIRERSIREFNRE

MRS AFEL MOSFET KIZASFENSIE, WS FTERR, XE@EIEI R HRIREIR P &ERIER
LAY, EXRFAEA— MOSFET FAFTHFHNFESBRIMOSFET Z 8RR BB RIFATiE), BHiBRIFTE
teross: FH teross: SNEI15FIE16FFR, UAFRTIRRIERSHEEESE, XAIUBIERERESEH.
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7RIPAIZHT
Case 1: HS switch off delay time ve A ‘F,'\\‘AB,GQD ti+5) total
Previous State - New State Half-bridge A Tf
HSA ON = HSA OFF t
: Vouns fasiks)  frins
LSA OFF = LSA OFF = Vs
OUTA
r 80%
[ AVourx
H
'_
20%
= = GND >
Case 2: LS switch on delay time without cross current protection time triLs) total
VB 'S PWM INA=D
Previous State - New State HalEbridge A T INB=0
HSA OFF= HSA OFF (g
: Voura fasiLs)  frus
LSA OFF = LSA ON — Vs |
r 80%
= AVourx
H
'_
20%
= GND >
™
Case 3. LS switch on delay time with cross current protection time INB=0 friLs) total
Vs Vs INA PWM =1
Previous State - New State Half-bridge A % .
HSA ON = HSA OFF e o
LSA OFF > LSAON JH Yo p foose * lorie) frue
M Vs
20%
— AVourx
[
'_
20%
= GND >
[Z&Z] VA » N S b~
& 15 S S vid e npa i SN ] M pvak LR oval: SR E
Datasheet 23 1.0
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7T RIFMIS R

Case 1: LS switch off delay ime
Previous State = New State
HSA OFF = HSA OFF

LSAON - LSA OFF

Previous State = New State

HSA OFF = HSA ON

Previous State = New State
HSA OFF = HSA ON
LSAON - LSAOFF

li
s
'_

JH
-+
LSA OFF = LSA OFF —]

'_
_
'_

'_
T
li

!
[
—

VS

VS

'_
(=
'_

VS
Half-bridge A

Case 2: HS switch on delay time without cross current protection time

Half-bndge A

OUTA

Case 3: HS swiich on delay time with cross current protection time

Half-bndge A

OUTA

INAZ0 friLs) tota
INB=0 S
Pwm T SEL=0
»
t
Voura tariLsy  fries
V5
0%
AVour«
20%
GND : »
INA=1 fr(Hs).total
INB PWM =1
T SEL=0
™
Woura F tarms)  frws)
Vs
0%
AVour«
20%
GND ; >
fr(H3) total
INA INB=1
T SEL=0

PWM

Voura A

Vs

torass + Larins) b

AVourx

GND

{16

7.1.5 FFE& S2 A

S sttt P N TR G2 F=pval: Spal

EUTERT, ZSBMTHEMIMNETHEBEEBN AR RN, FERHERIFEE IS 5 .

¢ OUTARMAZLFFER
«  OUTBRMSAEFFER
«  OUTAF/8% OUTB &3t GND 53 E&

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
(RB&ETm......)
Datasheet 24 1.0
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7RIFM IS
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
e T Mmoo D WA o T i

SEL=0
VBAT

ON | | OFF
OUTA /4p) ,PUTB
High \_// 7 Low
Internal
oFf | 15 oFf | |suldown

1l
pull-down|

17 FFERHE M 5 435 3th 55 B& < 51
7.1.6 =207 o |

FEEBIEN BRK7) , BRREED IS5, LURHESME SEL 5INERI AR LLHINIERBIRER,
WNE 18F:

Iis A
[mA]
T e
~
~
A
P
lis(cs) -
-~ g r- -
& ~ 4 -
\{;\\'\‘3 ~ - -
~ - - g
i =2 Cus
// //Y;\\\s
-~ g -
7~ P -~
- ~
-~ -~
~ -
z Current Sense Error Flag
-
IL Isp_xx IL [A]
18 KM ER R vs. A EBR
Datasheet 25 1.0
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7T RIFMIS R

7.2 SPIIRZ=
ENAMEIN T I RETE B IRAS T 61 3 P BR

7.2.1 REx

R BERT Vovorn, 3B 19 FI7R, Z2HE

»  ETIKETMOSFET

v REFBAERAR

o ERRES|HEHL

o BIUViIAL

WR Vs A ZE Vivon BAE, WEIL9FR, ZE3HFHTHWT:
¢ MEIERIET

o ARREFTHRRUVAL

afineon

SHEBEBEEAR Voo ALY, EFBIEEMERRIFREN B LR, 1S 5K 7R 1S

VS A Set UV bitto 1 Clear UV bit
Vuvion) i\
Vuviorr) Vv
INx t
>
OUTx A t
ar(HS ]
™. o
>
IS A tar(Hs) ~tisp t
hs(FAULT) cs Ccs
| N R PPy .
t

19 REFTAREE
7.2.2 TR RP

ZRHEMRELRSE, BHlEdH, IRSSEEHE (BESUMEBAX) XiF.

R RELRENAEN T RIBT B Ftore, MBFHFRVITRUT

v XEIXS RS IA A0S MOSFET

v REFBAERAR

o EEBERERESEUTE, FXERXE, BSR4 MEEREBT
o TEISSIBEMER Is (auw

v BERTRBEIRING TSDX BN 1

L RERERTAFBE RO, S[HNITANT:

v MEIERIET

v B(PREFTHHEITSDXIL

Datasheet 26
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T RIFMIS R

7.2.3 pUp N CE

7.2.3.1 y kg e IR
T A SHERERTIEE, THRAT % EA % BIRERIEFIhEE

AR F R BV R B AR B A M B (B o, W iZ B RE
' BN RIRE

o BRI AR BT AT B taoc o

o PRHEIEREEREE v

LR R KMET, ZESHR

N ik

o 7T IS SIBMRME s Gaun

o BEEBEABKSR (PWM. INAFDINB) FTFF MOSFET, #IE 22
v EEEETAOCiIAL

afineon

SetOCAto 1
Half-bridge A Iiis

LM HS e e e e —_—
I‘LWLHS - Iso_Hs
ISD_HS =t o m m — ——

OUTA - j ___________
short to GND
ﬂ |

L : >
— - fdoc_Hs t
short condition on high-side switch
& 20 OUTAS GNDZZ [B] BV FE R A T R SRR AP
Vs vs | Set OCA to 1
Half-bridge A T A
] hmis 4 [— —_—
:'-:: short to supply IIUM_LS -Iso_Ls
OUTA [ lsDls =t e e e — o —————— — ] — -
o] ﬁ ]
i » >
L - ” t

tioc_Ls

short condition on low-side switch

21 OUTA5S VS B] B9 %8 B& A T i & i AR IP
SINERRERES T ROEREE,

Datasheet 27
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7 RIPAIISER

7.23.2 REIERIETT

NE22FR, MERBERIFTHRVANIEIEH. ZHFFEMOSFET RV NNLAIEE 854
B, ERTRWT:

v MEERBIET
v FFEXIRIMOSFET
o« BRROCKTI
lNAI
PWMT
SEL A vECCAM
LLSA) LEL | Set OCAtg 4
e
UM XX e — — —_ e S
fum_Ls - Isp L] [
Isp_xx —————/ —_A— =
o t
1S
llS(hu\t) _____ _—T _———— -
T /N /N .
22 BEEBANMSSIER S ERFEFNMRE
7.2.4 FFB& 1 kM
FELUTER, 1z EREIME TR AR A E ARG, HAEREIRSEMEHIMEISSIM L, oLfiit
MERSAL L,
»  OUTARMfa EFFE&
»  OUTBRMAZFFES
+  FGIRE GND
x12 B FFERIZHT
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 his(FauLT) 1 Open load at OUTA or OUTB
0 0 0 1 Low Low /|S(FAULT) 1 Short to GND

Datasheet
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7TRIFMZHR
INA=0 INA=1 INA=0
INB=1 OUTA =Ly INB=0 OUTA = High INB=0 OUTA = Low
PWM =0 I:> OUTB = H?(;’] PWM =0 :> OUTB = LIDgW PWM=0 I:> OUTB = Low
SEL=0 SEL=1
oL-1 VBAT VBAT oL-1
pull-up pull-up
Iy ON ON |5 20k OFF | | OFF 20k
’\' OUTA /p)_QuUTB ‘(\
Low U Low
Internal
pull-down 15 o ofFf g oFF | 15 o
=] 23 FrERHE M 5 422 3th G ER 7 51

7.2.5 =207 o |

EIEETERN (BURT) , BRBEEEEISSIH, URHES
E24Ff7:

SEL 5| BRI FF K B EL BBV IE R FR R FEI, 4

hs A
[mA]
hsFauy{— —=————————— e~
his(cs)
< Current Sense Error Flag
-
I Isp_xx I, [A

= 24 T BB 37 vs. fA & R
Datasheet 29 1.0
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7.2.6
iREA

R X BRI

I MOSFET kI AR [EBYTRiE, LIBRRZX B, XEiBid EIhER VIR shlk 5 & B IE R 3K
SCIIRY, 1EXHEF— .

B 18] terossy A teross2 YNEI25FNE26FAR, MBRTIMFBRASHEEE

infineon

> MOSFET F¥TFHHHrN+ESEAIMOSFET Z i8] 8l i23Z X B IRIFATEl, XX BIRIRIF
_

Case 1: HS switch off delay time

XA LB IE A EBESE M

Vs
Previous State = New State

HSA ON - HSA OFF

e
LSA OFF - LSA OFF

OUTA

Hali-bridge A

Case 2: LS switch on delay time without cross current protection time

Vs
Previous State = New State

HSA OFF> HSA OFF

I
LSA OFF - LSAON

VS
Half-bridge A

Case 3: LS switch on delay time with cross current protection time

Previous State - New State

Vs

VS
Half-bridge A

HSA ON - HSA OFF

s
LSA OFF - LSA ON

PWM T

Vouta

GND

IN PWM =1
Hn

ING =0 fi(Hs), total
- S),tota
A, PWM=0 .
T_.
»

t

tatHs)  frns

Voura A
VS 1
80%
AVourx
20%
GND

INA=0
INB=0

ti(LS) total

A
VS 1

taf(Ls)

tiLs

AVoutx

80%

20%

INB=0

ti(Ls) total

e
Voura A teross + fafiLs) HiLs
Vs
80%
J’_ AVoutx
[
.
L 20%
= GND : >
= 25 HAFMHT XA D BHEAN IR
Datasheet
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Case 1: LS switch off delay time ::';‘ :g friLs) total
) Vs Vs PWM o seL=0
Previous State - New State Half bridge A T
HSA OFF - HSA OFF t
: Vou , /fdr(LS) triLs
LSAON = LSAOFF — vs
P 80%
[ AVouTx
_
—
20%
— GND >
Case 2: HS switch on delay time without cross current protection time INA=1 triHs) total
Vs INB PWM =1
Previous State - New State T SEL=0
Half-bridge A >
HSA OFF - HSA ON t
- Vo , tarins)  tins
[ N
LSA OFF = LSA OFF }7 vs
OUTA
80%
)_ AVourx
_
— 20%
e — GND »>
- t
fr(Hs) total
INA INB=1
T SEL=0
Case 3: HS switch on delay time with cross current protection time 1 >
VS
Previous State - New State . PWM
Half bridge A Ti
HSA OFF - HSA ON >
t
LSAON = LSA OFF Vo , ferass + lar(ks) tr(Hs|
OUTA <
Vs
B0%
1 AVourx
— = 20%
GND
[Z&Z] VA » N S b~
26 S S vid il npa i SN T M oAk = pval: ki b
7.3 BSR4

+13

S

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

Parameter Symbol Values Unit | Note or condition P-Number
Min. | Typ. | Max.
Switch on voltage |Vyy(on) - - 5.0 Vsincreasing P_PRO_01_01
Switch off voltage | Vyy(orr) 3.0 - 45 Vsdecreasing P_PRO_01_02
On/off hysteresis Voviay) - 0.4 - - P_PRO_01_03
(RB&ETI@......
Datasheet 31 1.0

2024-06-




infineon

CTM9010EP/CTM9011EP
Datasheet
7RIS HT
+&13 (%) BSSHE
Vs=7VZE 18V, T;=-40°C & 150°C, Fi BEMAEXSTFith, EMEBRANS I FRIESEME)
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_porer - 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 |loc_s 75 10 135 |A - P_PRO_01_09
detection threshold| /loc_is
HS/LS current ILim_Hs 10.0 14.0 19.5 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 tb oL 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

(REBKTR......)
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#&13 (%) BN
Vs=7VZE 18V, T;=-40°C & 150°C, Fi BEMAEXFith, EMEBRANG I FRIEZEME)
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) 2010 2250 |2490 |- lour=2.5A P_PRO_01_14
current sense
ratio
High-side Kilis2(HS) 1320 |2300 {3300 |- lour=0.4 A P_PRO_01_15
current sense
ratio
Low-side current Kilis1(LS) 2010 [2250 |2490 |- lout=2.5A P_PRO_01_16
sense ratio
Low-side current Kilis2(LS) 1410 |2860 |4310 |- lout=0.4 A P_PRO_01_17
sense ratio
Max. analog sense | /is(cs) - - 5.5 mA |In normal 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 ns 300 - - ns Vinx=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 Rioad=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 Rioad=5.6 Q;
slew rate Vs=13.5V
Recovery time from |t 7 - 25 us - P_PRO_01_25

latched fault
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8 BRITHMRIRO (sPI)

8 EBITIMZIEO (SPI)

8.1 SPI iR

FHIEANFTESRITEUERNSIH SDIIRE, B IESR R HAN HRNSCLKHITREY, MHFTRTSE
RITEURERM S IHISDO Ahia, LB 27,

HiACS (i) EFECHEY, BIFAAR, BRFER. HCSHMAHSBETFEHIMEBTZE, 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

v

CS

-
»

time

f

|
|
|
CS high to low: data from shift register is transferred to output functions

(M [,

time

SCLK

New data

\ |

MSB ! Actual status LSB | New status
|
|

SDO

SDO will change state on the rising edge of SCLK signal

27 SPIFURERNE

SPIE@IflH 8 fitizA Rk, YNE 28:
«  SDHEWEEFT
+  YIER SDO_SEL=0, SDO i€ RBIRFEMITH

F
o R SDO_SEL=1, SDOEHEBBIRTNSIHREET
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SDI MSB Data Byte L SB

7 6 5 4 3 2 1 0
SDO_ SEN_

SEL INA | INB |PWM| SEL EN SR | EN

SDO MSB Control Byte LSB

SDOSEL=01 7 | 6 [ 5 | 4| 3| 21| o
SDO_ SEN_

SEL INA | INB |PWM| SEL EN SR | EN

MSB Status Byte LSB

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

Sg;_— OCA|OCB| OL | UV |TSDA|TSDB| EN

Time

>

}

MSB is sent first in SPl| message

=] 28 SPIA[ 5
8.2 LREIRINSE

£ CS EFAAFE—1 SCLK EF8 i8], £ SDO EIRELF/EIRIFE (GEF) fiLo

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

o FMBER

O

NES

o PR
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cs I I
| : tirr:e
0 | |
SCLK : :
: : tim'e
spi 0 i !
| | time
. | | .
<00 High Impedance :( Global Error Flag >|: High Impedance >
! ! time
29 2REIRITE - o e E AL
8.3 EHIFT
= @ SDI I &X T 284
o« {HEE(EN fiI):
ENIKSEN 1 LIBEHRZEH
ENIRE N 0L, REEMESREFAIEER (BHA)
o RIEEE (SRAI)
SRIFE M1, IEFIRERFZRKTF
SRIRE N0, EFIENEBT (BN
o EREFERFBE (SEN_EN{L) :
SEN_ENIKEN 1, BREBERXEE
SEN_ENIREN 0, REshEmREE (EHA)
o EREERERE (SELfL)
SELEfI N 1, LATE IS 5| AF4T A RGN EE R
SELENI N0, LATEIS SIRMRMHEF47 B FUBSIEER (BRIA)
S5HMMAILEES, BHEFFRNXT GND SRR EIRMEL ISHE EBRKRT)
«  PWM (PWMMI) : 5INA. INBF]SELIAEERITHEERR (BRERT)
+ INB (OCBfiI) : 5INA. SELF1PWM IER&fEA, EBRITERR (BRKRT)
+ INA (OCA{iI) : 5 INB. SELFIPwWMIEC&1EA, ERITEER (BEKT)
v EERFTIIERR (SDO_SEL 1i1):
SDO_SEL K& 1 LUSEX SDO 5BV IRESF T
SDO_SEL i&E 9 0 LAIEEY SDO 3 LRI HIFZT (ZRIN)
8.4 REFT
SDO TESCLKEIHBERIEI IS HIRA S 1258, LUREBRMERASHER, R 14FT:
o BHEYUFIIERIN (ENMD) . FVERFERITEER
o FAXBR (TSDB i) : HHBILEXUR
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o FAKUE (TSDAML) : HHFFAILIEXER

o VSRE (UVfiI) : VSKIEXHER

o RAEHFE (OLAD) : AT

o HSBIEA (OCBML) : FEFBIERFRIF

o FHAETR (OCAfI) @ FFAETRRIF

o JREXFTS (SDO_SEL i): ITHIF P RS FT

R L REIRINE EXBF HH B IRINEHIE B 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
OoL=0
OCA=0
0oCB=0
8.5 SPIBSFE

AT HIRSPIBINIEM, IR E T4
o TECS EFAAZET, SCLKAME/MRFEHEERTF toer, FHEECS EFEZE, SCLKAME/MRFHEERF tieas T

tiead_en= ( twakeup + tiead)

»  SCLKWAZTE CS TR A Z A EMRIFREBF tg, FETE CS FHEAZEEMRIFREF toe

twakeup is needed when the device is in standby mode
toer twakeup tiead twakeup is not needed when the device is in normal operation mode tiag tesL
e <
d toCLK Vesm + 0.2V
cs °
Vesy-0.2V
tscLiH tSCLKL
/ N Vsowk + 0.2V
SCLK N /
N— g Vscwy - 02V
Ol_setup tsDO_hojd
o
=S Vsoi + 0.2V
ol / X
— N —7 N\ Vsoi-02V
tensoo tvaso toisspp
] - —]
™ N L gy N 0.8Voo_ext
Sbo ) — -
7 IX\ ,X\ 7 0.2Voo_ext
30V <Vooea<b5V
SDO is connected to a pull up resistance of 2.2 k
[4Z]
=] 30 SPIEtFF &K
Datasheet 37 1.0
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8.6 HIEHE

EREERER, Kin SDO SIRIZEZEEIMAL SDIo S5—TMA SDO EZEFEFB F—TMAL SDI. HEF &
[E—12314RY SDO ERZZIBZHFRY SDI 5, EHREHEEET, HESCLKEZEIFTE MYLCSHN, WE3LFR
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 Py
500Q-2kQ 500Q-2kQ 500Q-2kQ
Microcontroller A
VDDIO [] []
CTM9011EP CTM9011EP CTM9011EP i
Device 1 Device 2 Device 3
SDI1 SDO1] SDI2 SDO2 | sbi3 SDO3
SDO [}—L " 1 L —
al & al 1% 2] 1%
O O © O
%} ] %)
CS M »
SCLK >
SDI
31 =4 cTM9011EP BHFHNE LR E

CTM9011EP FA{E 8 Ui F 7728, MAIERHUIIEERINF LEEEFT, WE 32FFR:

v BEFREESM 3 NEUEFT,

v RERESEM 2 WEUEFT,

v RERXBMH 1 NEIEFTT.

SHEHPRE— 12340 SDO EZMAIRIZH SDI UK

v SPIMIFFIREY. CS EFAFIE—1 SCLK EFAZ BIMNFTE £ B HBiRRE (GEF) BB A S,

v B CTM9011EP FPRSF T EHEH F R MINF /9. FiRUREsth 3 WNAVRSFT 3 JiTHFT 3, HiF
Wegsth 2 SN BPREF T 2 FHTHIF T 2, REEWESENF 1 WRAPRSFT 1 HEHIFT 1.
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SCLK o A8CLOCKCYCLES X' 8CLOCK CYLES X'8 CLOCK CYCLES )
i : '
|
; | |
ol o : -
- |
| |
| I I
mcuspo=spi o A X pataz X' parad —
| | s N : >
| | \‘ \\ |
| | Y LY |
| ! 4 4 I
SDI2 = SDO1 ‘<—}1<-srrs-ta TS EyIe T or )' .
‘ GEF1 | Control Bvte 1 X - X DATA 2 . >
| . £y |
| | Ay p) 1
| I * * |
SDI3 =SD0O2 ‘ atus Byte 2 or atus Byte T or )_
| GEF12/\_Control Bvie 2 . Contro| Bvte 1 - | -
: i 0“ \“ i
| * * I
MCU SDI = SDO3 /=7 | XQSEWBVFT):*
_( GEF1/2/X- Control Byte 2 Control Byte 1 -
Time _
. 8-bit shift register
4
32 =4 CTM9011EP 23489 sPI IiEC &
8.7 SPI BS54
®15 SPIEBS 4514
V,=7VZE 18V, T;=-40°C & 150°C, FiEBEAEX T, EMEBRANSIH FRIEZSEME)
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 | Rcs, Rep_spis 100|250 300 |kQ |- P_SPI_01_07
resistorat pinCS, |pR .
SDI and SCLK PD-SCLK

(table continues...)
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8 BBfT4M&IEO (sp1)

x15

(82) sPIEBSSME

Vo=7VZE 18V, T;=-40°C & 150°C, Fi B[EAEXTF i, EREEBR

INS IR (BRIEZBME)

afineon

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 - - V ReuiL_up=2.2 kQ; P_SPI_01_09
voltage level 1-0.4 Voo _ext=5V
Low OUtpUt VSDO(L) - - 0.6 Vv ReuL up=2.2 kQ, P_SPI_01_10
voltage level Vob Ext=5V
Tri-state leakage ISDOLK -10 - 10 HA VCS = VDD_EXT; P _SPI_01_11
current 0V <Vspo < Vbp_gxts
RpyLL_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 0.45* |- 0.55* ns - P_SP|_01_14
tocLk tocLk
SCLK low time tscLkL 0.45* |- 0.55* |ns - P_SPI_01_15
tocLk tocLk
SCLK low before CS| tggr 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 tsen 125 - - ns - P_SPI_01_19
CS low
SDI setup time tspl_setup 100 - - ns - P_SPI_01_20
SDI hold time t5D|_h0|d 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 - - V] - P_SPI_01_24
time

(table continues...)
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15 (£2) sPIEBS5E
Vo=7VZE 18V, T;=-40°C & 150°C, FHBEAXF M, IEMBERARNGIH CRIESENE)

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 tDISSDO - - 200 ns - P_SPI_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 41 1.0
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I AHER

9 NAER

TR AE, RIEARITSRTIRRSGE, FETRAASGHEMINE. FHNRENRAZ” mR
8o Firitid EBERAITHEE A ITE Y A F#1TI0E

. Reverse polarity Veat
Microcontroller ——o0

protection
ICDC_LINK

hd

CTM9010EP ¢ ¥5 L=

A HSA HSB | Cvs
ey T
—

-
L

A/D 1/0 1o /o /0

L

PWM OUTA

i
| —|
| I | SEL — OUTBL
RseL ||-< ||-4
* B } }
LSA LSB
Ris

| -

GND GND
I ]

T T

=] 33 CTM9010EP 7 F§
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« The pull up resistor needs to be adjusted based on the required max. SPI frequency.
v « No pull up resistance is needed for the last device in the daisy chain in the SDI pin of
E*EXT the microcontroller has the internal pull up resistance.
Vear

Reverse polarity

protection

VDDIO&’*

SDO [

Device 1

CTM9011EP

[:lSRpuH_up
DI2

[Cocmc [ Cus
w

vV

Ll

| Cocum [ ©

Jree

Vs

OUTA

=== —{b------=1 VS

GND

SCLK

Device 3

CTM9011EP

1S

a
|
1 Rpul_up
3

=
=

34

CTM9010EP % {E R A E
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10 FEE

infineon

10 ESES
g 339 =
ol 8§ A By © bisal)
S Sn 2901 = gy - 3.9+0.1 ~ S
! I ’ I‘.B } ¥
! ; Ny
b ' + T R
Seating Coplanarity
Plane - Gz 14x
2 2 ]
0.25:005 %[0-25®|A-B|C|14x Bottom View &
T9]
(A &
o™~
“HAHARARS EEEEEE RS
|
Lt =
|
. REEEEELES iLLLELR —{40.15@|D|
ndex
varkng (BT wes wor (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 [-EE}-@-]
& 35 HER
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EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
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ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
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RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
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