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AEK-MOT-3P9908M

Data brief

Specific CAN-controlled brushless motor evaluation board based on SPC560P
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and L9908 with BLCD motor included

Features
*  Hosts an automotive-grade L9908 gate driver to control 6 N-channel FETs and
SPC560P Pictus 32-bit automotive microcontroller
*  Works with 12V, 24 V and 48 V battery bus
* Independent encoder inputs and Hall sensors
»  Gate driver configurable through dedicated SPI bus
»  CAN bus interface for remote control
»  BLCD motor included in the package
— Rated power: 65 W
— Rated torque: 13 Ncm
— Rated current: 3.26 A
— Rated voltage: 24 V
— Rated speed: 4840 rpm

Description

The AEK-MOT-3P9908M evaluation board is based on the SPC560P Pictus 32-bit
MCU and the L9908 gate driver allowing the control of 6 N-channel FETs for
brushless motors in automotive applications.

The AEK-MOT-3P9908M supports independent encoder inputs and Hall sensors to
detect and control motor speed.

The L9908 independently controls each N-channel FET through a dedicated PWM
input pin. L9908 configuration, protection and diagnostic functions are controlled via
SPI by the SPC560P microcontroller.

Firmware is preloaded and can be externally driven via CAN bus. The STSW-
AUTODEVKIT contains a CAN bus driving example based on SPC58 Chorus 4M,
named “SPC58ECxx_RLA_MainEcuForBLDCControl-L9908 - Test Application”. In
the project folder, a readme file explains how to use the demo which works only
with a BLDC motor with Hall sensors.

To change the motor characteristics or the control firmware on the SPC560P50L5,
you need to install the SPC5-MCTK-LIB motor control plug-in in SPC5Studio.

Once the motor control plug-in is installed, select the
“SPC560Pxx_RLA_AEK_MOT_3P99081_3Phase_Motor_Control_L9908_via_CAN”
demo and make your customizations in the Motor Control Component section.

Update the Motor Settings section according to the motor used and, if the motor
sensing is not based on Hall sensors, update also the type of sensor used in the
Speed Sensor Selection menu of the Drive Management section.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Block diagram

3

1 Block diagram

Figure 1. AEK-MOT-3P9908M block diagram

included in the package
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Schematic diagrams

Figure 2. AEK-MOT-3P9908M circuit schematic (1 of 5)
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Figure 3. AEK-MOT-3P9908M circuit schematic (2 of 5)
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Figure 4. AEK-MOT-3P9908M circuit schematic (3 of 5)
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Figure 5. AEK-MOT-3P9908M circuit schematic (4 of 5)
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Figure 6. AEK-MOT-3P9908M circuit schematic (5 of 5)

ul6
HALL | a0 quae i 7 A0 CTIMERD ETC(0] DSPL2 SCK FCUO FI0) GIIOL0] SPCSEOPSOLS EO ADCI_AN[S] GPIO[64] £0.ADCL A5 VDD HV
I ST €TIMERO_ETC[1] DSPI2_SOUT FCUO_F[1] GPIO[1] EI ADCO_AN[4] GPIO[6S BRI v M
RSN A2 €TIMERO_ETC[2] DSPI2_SIN FlexPWMO_A[3] GPIO[2] E2 ADCO_AN]5] GPIO[66] NI .
A3 eTIMERO_ETC[3] DSPI2_CS0 FlexPWMO_B[3] GPIO[3] E3 ADCO_AN([6] GPIO[67] o ADCOANT K
—ERC LA TIMERLETQ) IR A4 TIMERI_ETC[0] DSPI2_CSI €TIMERO_ETC[4] GPIO[4] E4 ADCO_AN[7] GPIO[68 D4
— AS DSPII_CSO0 ¢TIMERI_ETC[5] DSPI0_CS7 GPIO[S] ES ADCO_AN[8] GPIO[69] L3 ADCO ANS LEr
A6 DSPIL SCK A6 DSPII_SCK GPIO[6] E6 ADCO_AN[9] GPIO[70] L6 ADCO ANY IS }
:; x:::: ;‘;”‘ A7 DSPII_SOUT GPIO[7] E7 ADCO_AN[10] GPIO[71 ;; :zg’ :Q;" N
AL A8 DSPII_SIN GPIO[§] E8 ADCT_AN[6] GPIO[72 pABCLA RST
TR A9 DSPI2_CSI FlexPWM0_FAULT[0] FlexPWMO_B[3] GPIO[9] E9 ADCI_AN[7] GPIO[T3 DAL A Yep-rea RESET R34
AL0DSPL2 CS0 FlexPWMO_ B[D] FlexPWMO_X[2] GPIO[10] E10 ADCI_AN[] GPIO[74 g
ALL DSPIZ SCK. ALl DSPI2_SCK FlexPWMO_A[0] FlexPWMO_A[2] GPIO[11] E1l ADCI_AN[9] GPIO[75 ELLADCLAND
Al2 DSPI2 SOUT A12 DSPI2_SOUT FlexPWMO0_A[2] FlexPWMO_B[2] GPIO[12] EI2 ADCI_AN[10] GPIO|[76] = L2 ADCLANID
::j ?«ngm = A13 DSPI2_SIN FlexPWMO_B[2] FlexPWMO0_FAULT[0] GPIO[13] EI3 DSPI3_SCK GPIO[77] 5 ﬁ:i :;Z;:i :fw':rr
At sutenbons B0 Al4 SafetyPort0_TXD ¢TIMERI_ETC[4] GPIO[14] T
e AlS SafetyPort0 RXD ¢TIMERI_ETC[S] GPIO[15] EIS DSPI3_SIN GPIO[79]
BO CANO_TXD eTIMERI_ETC[2] SSCM_DEBUG[0] GPIO[16] FO FlexRay0_DBGO DSPI3_CS3 GPIO[S0] :;g :‘: f:”:::; “;::‘: open SB4
BI_CANO RXD BI CANO_RXD eTIMERI_ETC[3] SSCM_DEBUG[1] GPIO[17] FI FlexRay0_DBGI DSPI3_CS2 GPIO[81 ex L
LMD L ) 1IN0 TXD SSCM_DEBUG[2] GPIO[I] 2 FlexRay0_ DBG2 DSPI3_CSI GrIOs2 (3]t Hosktard D2 R b6 SEM VLIV SYM vz
T B3 LINO_RXD SSCM_DEBUG(3] GPIO[19] F3 FlexRay0 DBG3 D PIO[83] 4 NEXUS0 MDOS R70 ]
B4 JTAGO_TDO GPIO[20] NEXUSO MDO[Z] GPIO[84]
JTAGO TDI T BS JTAGO_TDI GPIO[21] F5 NEXUS0_MDO[2] GPIO[S5] 5 NEXUSO MDO? STPR2L40 0
B6 CLKOUT. B6 CLKOUT DSPI2_CS2 GPIO[22] F6 NEXUSO_MDO[ 1] GPIO[86] L VA VDD 1Y AD B
[csor F b "?‘: A B7 ADCO_AN[0] LINO_RXD GPIO[23] F7 NEXUS0_MCKO GPIO[87] m z:iﬁ "}:‘?" & aNa
[ Sl B8 ADCO_AN[1] ¢TIMERO_ETC[5] GPIO[24] F8 NEXUSO_MSEOI GPIO[88] Sk ML
[CCso3 ¥ Al B9 ADCO-1_AN[11] GPIO[25] F9 NEXUS0_MSEO0 GPIO[89! T
[CsorF B10_ ADCO_AN| B10 ADCO-1_AN[12] GPIO[26] F10 NEXUSO_EVTO GPIO[90] F10 NEXUSO BVIO
BILADCOL ANIS BI1 ADCO-1_AN[13] GPIO[27] FI1 NEXUSO_EVTI GPIO[91 MF‘”‘M ENC CHA
BIZ ADCOL_ANI4 BI2 ADCO-1_AN[14] GPIO[28] FI2 ¢TIMERI_ETC[3] GPIO[92] {—73 EI2 eTIMERI_ETCS o]
e ane "z"’ BI3 ADCI_AN[0] LINI_RXD GPIO| FI3 GTIMERI_ETC[4] GPIO[93] 7z ;:’ :;L“"‘”"‘;;'“
[bcBv b :&: :m BI4 ADCI_AN[1] eTIMERO. 57([4] GPIO[}U] F14 LINITXD GPIO[%4] |73 n; NI
BIS ADCI_AN[2] GPIO[31] FI5 LINI_RXD GPIO[9S! =
0 ADCL ANS £ 1 Co ADCI_AN[3] GPIO[32) GO FCUO_F{0] GPiofos) (35 —Gorco GND
[Pz ‘; ’*:’“’ *:’ C1 ADCO_AN[2] GPIO[33] Gl FCUO_F[1] GPIO[97]
[rrs CAn A €2 ADCO_AN[3] GPIO[34] G2 FlexPWMO_X[2] GPIO[98] (—gr—citiet Mo X2 VA VSR
e €3 DSPI0_CSI ¢TIMER]_ETC[4] LINI_TXD GPIO[35] G3 FlexPWMO_A[2] GPIO[99]
C4 DSPI0_CSO FlexPWM0_X[1] SSCM_DEBUG[4] GPIO[36] G4 FlexPWMO_B[2] GPIO[100) e o R79 0
€3 DSPI0 SCK. T 5 DSPI0_SCK FlexPWMO_FAULT[3] SSCM_DEBUG[S] GPIO[37] G5 FlexPWMO_X[3] GPIO[101 G5 FlexP¥MO X3
fj “ii::z :;;‘" C6 DSPI0_SOUT FlexPWMO_B[1] SSCM_DEBUG[6] GPIO[38] G6 FlexPWMO_A[3] GPIO[102 z: f :“*:wg g: PWM_INI)
R T30 C7 DSPIO_SIN FlexPWMO_A[1] SSCM_DEBUG(7] GPIO[39] G7 FlexPWMO_B[3] GPIO[103 1 PWM lNL}; C129 —2CI28
R 193] C8 DSPILCSI FlexPWM0_FAULT[2] DSPI0_CS6 GPIO[40] G8 FlexPWMO_FAULT[0] GPIO[104] Lot AL o T 4TuF/16V
B ——H] €9 DSPI2_CS3 FlexPWMO_FAULT[2] FlexPWMO X[3] GPIO[41] G9 FlexPWMO_FAULT[1] GPIO[105] et
e CI0 DSPI2_CS2 FlexPWMO FAULT[1] FlexPWMO A[3] GPIO[42] G10 FlexPWMO_FAULT[2] GPIO[106] A
<Npis__} I eTIMERG ETCs CI1 eTIMERO_ETC[4] DSPI2_CS2 DSPI3_CSO GPIO[43] GlI FlexPWMO_FAULT[3] GPIO[107] GND  GND D1 Uss LT J—
reser 00| Zenenrpre o] SI2 STIMERO_ETCLS] DSPI2 CS3 DSPIS CS1 GPIOL ] 50
- Tor] C13 eTIMERIETC(T] CT FlexPWM0_EXT.SYNC GPIO[45] VDD HV ADO -5i——————————{VDD 1V AD 5o Ush RSSO oo
CIL TN BT 99 C14 GTIMERIETC[2] (‘run EXT T(‘R GPIO[46] VDD_HV_ADI DOUSS [ a0
—CLs PoRad CATRIN A 15 FlexRay0_CA_T! ER1_ETC[0] FlexPWMO_A[1] GPIO[47] 6 | R81 0 g RO 0 50 1
et e 12 VDD HY 100 15 {VDD_HV 5 L RXD. TCK Uss £ o o
o n::mﬁ o DO FlexRayO CA TX eTIMER]_ETC[1] FlexPWMO_B[1] GPIO[48] VDD_HV_IO1 (=57 Swsté Uss ROIO ooy
T T DI Flex! ATRX ¢TIMERI_ETC[2] CTUO_EXT_TRG GPIO[49] VDD _HV_102 7= ~SRSTEUSR ) RESET
Y ] D2 chkay() CB_RX ¢TIMERI_ETC[3] FlexPWMO_X[3] GPIO[50] VDD_HV_I03 RE2 0 1S UsE RO o s
A i D3 FlexRay0 CB_TX c¢TIMERI_ETC[4] FlexPWMO A[3] GPIO[S1] VoD Hv FL L B2 LINO TXD. TXD R B S
D4 FlexRav0 CB IR EN D4 FlexRay0_CB_TR_EN eTIMERI_ETC[5] FlexPWM0_B[3] GPIO[52] VDD HV 08¢ |21 = R96 0
D3 DSPI0 €53 Ds DSPI0_CS3 FCUO_F[0] DSPI3_SOUT GPIO[S3 n VDD WV p———{ }———
Depn e D6 DSPI0_CS2 DSPI3_SCK FlexPWMO_FAULT1] GPIO[54] VDD_HV_REG
TS D7 DSPII_CS3 FCUO_F[1] DSPI3_SIN GPIO[s3] Lo Lo
RN TINEN) D8 DSPII_CS2 FlexPWM0_FAULT[3] DSPI0_CS5 GPIO[56] MMF VDD LV COR
M D9 FlexPWMO_X[0] LINI_TXD GPIO[ST -l
g:;’ :I‘:::“:::: :“: D10 FlexPWMO_A[0] DSPI3_CSO0 GPIO[38] BCTRL T
Dl arh b DI FlexPWM0_B[0] DSPI3_CSI DSPI3_SCK GPIO[59] BOPGSTIG oD
D2 Rl DI2 FlexPWM0_X[1] LINI_RXD GPIO[60 w0 kst ks2 ks bse ks
RACRG Bl o Dl AR ol DS ESS B S Gt 1 ‘ =
{_PWM_INLI } fex! lex] VDD LV COR0 LV_COR
Disapciane S8 ] s ADCI_AN[4] GPIO[63] VDD_LV_CORI ?; 1 S 170nF {70pF {70nF W70pF B70nF W70pF
MDOO 9 VDD LV COR2 (%
TR T N%USO,MDOO VDD_LV_REGCOR
JTAGO TCKOUT TCK S8 | 1o g 36
R R . sog © vepLvrRLL
N L 22 §§§§§§§:§ g3 VL HY
NI
x| 10 vep st z 2 £z ZEEEEz2EZ E3
RESET ETH [— % ] 2% 482228228 %2 e 70 7 7k 2 ks
2 T 1000F 000F [i70pF 1000F fi7opF ~ ro0nF fa7
E VDD_HV_REG  VBD_HV OSC VDD HV_FLA A
g
50
Not populate
ot LR Ras DI AR
VDD_HV|

LED - Green
D12 A

LED - Green
DI3 AR

LED - Green



m AEK-MOT-3P9908M

Revision history
Table 1. Document revision history

T R T N

15-Sep-2021 1 Initial release.

DB4521 - Rev 1 page 8/9



m AEK-MOT-3P9908M

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved
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