Revision History

Version 1.0:
First release.

Version 1.1:
RESET LB renamed to RESET_CTRL.
WAKE LB renamed to WAKE CTRL.
FAULT LB renamed to FAULT STATUS.

J208 added.
R206 connected to +VCC_10 instead of +3.3V_USB.

R204 changed from 2k7 to 10k.
R217 added.

IC304, C322 and R305 added on SPI1_MISO.
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Interface Connector

! J201 :
: 43 o o 44 :
| NC m—* 1o of*2 anNC :
! Not mounted Not mounted [
; NC m—2 0 o= NC !
\ . . TP215 TP216 :
: NC m——=— 0 0O ——m=a NC +5.8V 5262 5262 :
: NC B—3 | o ol—%_anNc J R215 526X R216 526% X
: SPI1_MISO = 3 1o o3 m HOLD_FLASH . GPIO17_LB GPIO17 GPIO18_LB GPIO18 !
: SPI1_SCK m 1 g gl m SPI1_MOSI OR OR :
f 0603 0603 +5.8V '
! +VCC_IO NC m—2 1o ol m SPI1_CS R211 0 :
: NC m—22 o ol . 1k/1% !
E NC B—25 1o ol2_anNe R210 +vee_lo M R202 :
! R205 NC m—2 1o o2 . N 7/1% 4 D 12k/1% :
: 2k7/1% UART RX m 2| g2 m UART TX D201 0603 :
| 0603 A SW201 '
; RESET_CTRL = 1 1g gl = WAKE_CTRL KPT—1608EC R206 R212 +VCC_I0 P !
! AOTT 4k7 /1% 10k/1% ‘ ’ |
| DRVENABLE m—e 17 {g gpe = FAULT_STATUS ! ak7/ / ‘ , % |
, 15 16 .
: A e R209 i’ Q204 7914G—1—000E :
: NCm—3 10 o4 —aNC FAULT = 1 ! FAULT_STATUS WAKE R217 — 79146 e—= RST :
! e e o ol awe 10k/1% 2k7/1% GND !
' J208 0603 0603 ] ,
' GPIO18_LB m £ 1o o2 —=nNC — '
| ] . o | Q203 R215 1 002 R205 1 001 |
| NC m—X— o o m GPIO17_LB WAKE_CTRL w——¢ 1 RESET_CTRL m——e * 1 ,
! o2 u RESET CTRL BC846 Y BC846 Y N, BCB46 !
. 5 1o ol_s m SPI1 TS EEPROM - soT23 10k/1% sor23 10k/1% soT23 X
: - - = 3 u WﬁCTR L 0803 0603 2 |
, P 1o of—*—anNC . R208 R214 R204 :
; o ol @ ® DRV_ENABLE 10k/1% 10k/1% 10k/1% :
f = 5 u FA7ULT7$T ATUS 0603 0803 0803 '
X 46—-3492—-44—-3—-00—-10—-PPTR — !
. HLE—122-02—F—DV HEADER—-1X5 ,
| HEADER—1X5_V ,
! +5V_USB +UM GND GND GND GND GND GND GND GND GND :
 Supply Connector .+ Motor Connector .+ UART Interface .+ SPlInterface .+ |D EEPROM 53y USE :
: o Vo Lo J205 Vo |
: J202 +VM o o o (@ | o R201 :
' ' ! ! ' ' ' = ' ' '
. ® —1 oo J203 o J204 Co . Co +3.3V_USB +3.3V_USB -
' ) v 1 Lo 1 b w2 = SPI1_CS b 7/1% O 0 '
! <] * » by R——a W R <] Yo o !
X Lo oo Do o — m SPI1_SCK Lo IC201 :
' 039522—1002 1 1 1 cot R —2—aV - B —2 m UART_TX .o . - o L= . .
' 039522—1002_H_5.0 ' , ! ' ' ' = & SPI1_MOSI ' ' SPI1_CS_EEPROM = * CS SCK ——=a SPI1_SCK '
: D202 + C204 + C205 v BH3—au Do B2 m UART_RX Lo . o - s s s o1 1 C201 !
: SMBJ70A 270uF/100V 270uF/100V o 039522 —1003 L LEADER—1X3 o . " SPI_MISO o " S " SPIMOSL == 100nF/16V :
: SMB EL160 EL160 oo 039522 1003_H_5.0 Co HEADER—1X3_V .o = 5 m HOLD_FLASH I 7 HOLD SO —2—m= SPI1_MISO 0603 ,
Lo Lo GND ' 1 HEADER—1X6 o OND; 4 +3.3v_USB; 8 |
! GND  GND GND GND Lo Do b e _L b AT25128B-SSHL GND !
fl [l ! ! fl [l : GND [l [ S8 [l
b o e e i | E |
i i I | +5V_USB +3.3V_USB :
. Mounting Holes . Fiducials ' Test Points Do 1C202 !
! v b Do VN vouT |—= !
: PTH201 PTH202 PTH203 PTH204 Lo FID201 FID202 FID203 o o 5 {En
: 3.2 3.2 3.2 3.2 b o o '
, pwszg? 5@2 pwszg? er;; pwszg? er;; pwszgjegg X ! @ @ @ Lo vy ey +Vee 10 ! ! C202 GND C203 !
: L 1 mm 1 mm 1 mm Lo - o 1uF/18Y ADP122-3.3 4 7uF/6.3V -
| ! FID100 FID100 FID100 ! ! ! ! SOT23-5 !
| Lo v PTH205 PTH207 PTH209 Lo -
! GND GND GND GND G Lo G !
! v b Vo GND GND GND :
| Vo Lo 1.1 mm 1.1 mm 1.1 mm Lo '
---------------------------------------------------------- R PTH110_190 PTH110_190 PTH110_190 LT m o st oo
: Alternative Connections L PTH206 PTH208 PTH210 o Brakes :
I M Co o +WM +VM '
' +V ! | ' ' !
| Co Co J206 T J207 T '
- PTH211 T PTH212 PTH213 PTH214 PTH215 Lo 1.1 mm 1.1 mm 1.1 mm vt . « |
: , : PTH110_190 PTH110_190 PTH110_190 : | = = !
' (: :}——. U (: :}——. \% (: :}——. W ' ' ' ' !
| Co GND GND GND Co E#- BRAKE_CH E#- BRAKE_EM :
' 2.2 mm 2.2mm 2.2mm 2.2mm 2.2mm o o !
X PTH220_300 PTH220_300 PTH220_300 PTH220_300 PTH220_300 Co Vo 039522—-1002 039522-1002 '
| | ' ' | 039522-1002_H_5.0 039522-1002_H_5.0 '
. GND Co Vo !
L . el
' ICT Test Points :
E TP201 TP202 TP203 TP204 TP205 TP206 TP207 TP208 TP209 TP210 TP211 TP212 TP213 TP214 !
I 1.5mm 1.5mm 1.5 mm 1.5 mm 1.5 mm 1.5 mm 1.5 mm 1.5 mm 1.5 mm 1.5mm 1.5mm 1.5mm 1.5mm 1.5mm !
: TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 TP150 :
' GND +VM NC +5V_USB +VCC_I0 +3.3V_USB +1.8V_A +1.8v +3.3v +5V +5.8V +VDRV NC NC ; ANALOG
: ' DEVICES
S |
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' Driver :
X +VM +5.8V +VDRV +VM '
: T 1301 Y 0 |
! Y e NP § X
! 27uH/1.65A I
' ASPI-6045S ]
! C309 C311 | C312 :
! TuF/100V 10uF/25V —T~ 100nF/100V X
: 1206 1206 0805 '
! C310 | :
! 22uF/10V 7T aND X
| GND /10v GND GND e
! +3.3V +5V C313 . Memory :
: 0 0 GND { } Co +3.3V +3.3V +3.3V +VCC_I0  +VCC_I0 :
: 270nF/16V L 0 0 0 !
: 0603 ' . ,
- IC301 28 27 28 53 P :
| b R301 IC303 IC302 R302 |
' CPI CPO VDRV VS C314 o .
| C307 Cc308 [ 10k/1% s 10k/1% '
| 1 1 18 | \sn BS Ux1 22 |l o 0603 1 VL vee |14 0603 !
- 10uF/10V T~ 10uF/10vV T~ - 11 Do CLK |
! 0603 0603
! TuF/16V | __ !
. 17 1sw . 04)3 Lo FOLD_FLASH m=—e 7| Homp 100,/DI 2 {01 11 |3 e =m SPI1_CS !
! - - 25 | vBUCK Hs_ux1 21 HS_U Do 3 wp 101,/D0 3 102 12 |12 m SPI1_SCK :
, GND GND Co |
. o4 BM_UX1 |22 U Co OND; 4 +3.3V;8 ¢+ 103 |3 |1 m SPI1_MOSI |
- VEXT2 Co -
- +1.8V +1.8V_A +vee_lo 3 Ls_ux1 |22 s u b W25x40CLSNIG 5 1ia 04 |10 m SPI1_MISO !
: L—_I L—_I L—_I VEXT1 ' , ,
: . cspo 48 cS_U v +3.3v 8 | THREE-STATE |
! 1v8 47 = Do 0 :
- 54 CSNO cs_U b !
! A1VS oo GND; 7 .
! Co MAX3392E !
- ® 1vecio C315 Lo Cc318 | C319 | TSSoPT4 | ¢320 | c321 !
- BS vy |41 I v 100nF/16V T 100nF/16V T T 100nF/16V ~T 1uF/16V '
' - [ oo 0603 0603 0603 0603 !
| €304 | €305 | €306 | 6PI018 B—13 GPIO18,/TIMO_BASIC_PWM/SPI1_MOSI/STOP_R/ENC_B TuF/16v o !
! 10uF/10V T~ 10uF/10V T~ TuF/18V T /TIMO_BASIC_PWM/SPI1_MOSI/STOP_R/ENC_ oBo3 o 1 1 1 1 .
: 0805 0805 0603 GPI017 w—12-{ GPIO17,/TIM_ADV_IN2/SPI1_MISO/ENC_A/HOME HS_vx2 [-42 HS_V Co GND GND GND GND :
: ENC2_B m—11{ GPIO16/TIM_ADV_IN1/SPIO_CS2/STOP_L/ENC_N BM_Vx2 |43 v : : IC303 decoupling E
! GND GND GND ENC2_A m—19 1 GPIO15,/TIM_ADV_INO/SPI1_CS0/HOME/HALL_V Ls_vx2 |44 LS. v :
' 6 ! fF----°-"°"°"°-~"°-°~"°-~°-°-~°-~=-T-~°-~°-°-~°-~°-°-~~T~-°-~=T°-°-°=-°=-°=-°=-° | """"""""""""""""""""""""'""""""""""""I
, ENC1_N m—5 1 GPIO14/12C_SDA/SPI1_SCK/ENC_N 45 Co . oo . !
. CSP1 cs oo Co !
| ene1 5 5| crio13/5P10. T51 /1. SCL/ENG. 5 o = ! /O Supply Selection .1 SPIMISO Switch (See Errata) |
| \% | ' : | !
! SPI1_TS m—2—| GPI012/SPI0_TS0/12C_SCL/STOP_L O b -
' 3 ' ' +5V === + +VCC_IO | ' :
. SPI1_SCK m—=—] GPIO11/SPIO_SCK/12C_SDA/TIM_ADV_IN1 0316 v . O oo !
- SPI1_MOSI ®—2— GPIO10/SPI0_MOSI/TIM_ADV_OUTO /HALL_W o wyr |20 i - ! R303 ! Lo IC304 :
l Y ! ! ; 7 4 ! ! — I
X SPI1_MISO_DRV ' GPIO9,/SPIO_MISO/TIM_ADV_IN2/HALL_U - I o ) OR ) o SPI1_CS m—— 1IN X
- 1uF/1 Vo - ' v .
' ENC1_A m—5% 1 GPIO8/UART_TXEN,/SPIO_CS1/ENC_A/HALL_W uoé)s ev b ' 0603 ' v SPI1_MISO_DRV = 41 NC com |z o1 WSO )
! y ' Not mounted | - | SPI1_MI )
! UART_RX m—23 1 GPI07/UART_RX/TIM_ADV_IN1 /HOME/HALL_U Hs_wy1 32 HS_W Co Lot b NC m & NO -
' ! ! +3.3V [ ! :
. UART_TX m—52 | GPI06,/UART_TX/TIM_ADV_INO/SPI0_SCK BM_wy1 |38 W v b GND; 3 +VCC_IO; 2 +VCC_I0 ,
- ADC_T m—S1 | AIN3/GPIOS,/12C_SDA/ENC_A Ls_wy1 |22 LS_W Lo R304 v ADC719 0 |
1 ' ll > ' | = 1
: HALL_W m—89 | AIN2 /GPI04,/12C_SCL/HOME /HALL_W cspp |38 s w v oR oo !
| HALL_V #—39 1 AIN1/GPIO3,/TIM_ADV_OUT1 /STOP_R/HALL_V 15 T v 0603 v '\ R305 C322 |
- 58 CSN2 CS_W b +3.3V_USB Lo ! - = 100nF/ 16V |
! HALL_U m—28 AINO/GPI02,/UART_TXEN,/STOP_L/HALL_U G D301 b N B 190N '
! 57 | GPIO1,/0SC_OUT/UART_RX/ENC_B C317 Lo 5 » : : : 0253 : :
! 56 | GPI00,/0SC_IN/CLK_IN/UART_TX 29 I Lo Lo ! Notmounted ! L |
: BS_Y2 1l . BAT54A . b ' o '
: FAULT m—29 | FAULT 1uF/16V v sor23 Co IC304 decoupling !
| L 22 |- 0603 L Vo '
- RST ® RST 30 Co oo '
! o1 HS_Y2 PWM_BRAKE_CH | === mmmmmmmmmmmmmm e e oo oo oo oo '
, DRV_ENABLE m—2"{ pRV_EN 31 |
. 19 BM_Y2 -
- WAKE m—2 | WAKE » !
: X301 C303 | LS_Y2 PWM_BRAKE_EM |
: 0—3_+|:|+_7—" WOOWF/W eV 1 NC 4 DNC1 33 :
. 0603 15 CSP3 CS_BRAKE_EM '
' GND; 2,4 DNC2 34 :
- 1 6MHzZ CSN3 CS_BRAKE_EM |
: C301 . IXS32 —1 €302 GND GNDA  GNDP PAD |
' 9pF/50V T T 9pF/50V I

0603 0603 |
' TMC9660 ,
| oo0 8 55 16 65 .
: oo oo oo o 1 1 |
- GND GND !
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B D = F G
+ Bridges :
X +VM +VM +VM X
! (] (] (] !
: 5 ¢ 7 § 5 6 7 § 5 ¢ 7 § :
1 Q401 C401 | C402 H1 Q403 C404 | C405 1 Q405 C407 | C408 |
! HS U 4 ﬁ BSCO40N1ONSS 100nF/100V T 4.7uF/100V HS V 4 ﬁ BSCO40N10NS5 100nF/100V T 4.7uF/100V HS W 4 ﬁ BSCO40N10NSS 100nF/100V T 4.7uF/100V :
! TDSON8 0805 1210 - TDSON8 0805 1210 - TDSON8 0805 1210 |
: { | HZ | d | :
l 3 —1 3 —1 3 — l
! GND GND GND GND GND GND :
: ® a U ® a vV * | W :
| l C403 l C406 l C409 |
! 3474 1nF/100V ERE 1nF/100V 3473 1nF/100V !
| 0603 08603 08603 |
| =1 Q402 I 1 Q404 I 1 Q406 I :
! Ls U ._AJ BSCO40N10NS5 LS v ._J BSCO40N10NS5 s w ._4J BSCO40N10NS5 !
' - TDSON8 GND - TDSON8 GND - TDSON8 GND '
I NT401 NT403 NT405 |
! csUmp———— R401 cs.V #——— R402 csWe——— R403 :
! csUm— OR003,/1%,/3W o OR003/1%/3W S W e————— OR003/1%/3W |
! - NT402 w2 B NT404 2512 - NT406 2512 :
I GND GND GND :
' Brake Chopper ' Electromechanical Brake .+ Temperature Sensor :
X +VM Lo | ! :
: 0 : E . ¢——= BRAKE_EM Lo +3.3V :
E : : o ¢ 78 1 l b ] E
' 1 ' | | ' .
' v H1 Q408 D402 C412 e e . ,
| D401 b S b ! Not mounted ! :
I  pMEG10010 o PUM_BRAKE_EM * R TONTONSS S BI70A snF/100v L R405 D . I !
E ] SOD123W E : o 2k2/<js<;7§ E g;);;zoq E :
E ®m BRAKE_CH E ! GND GND E E R406 R409 E 526 E E
| 9678 o co | S * L1 ; . : & ADC_T |
! Lo \T407 Do 2k2/1% OR |
X H1 Q407 | C411 ! X b 0603 0603 !
| e orasc_cn et |17 BSCO4ONTONSS T 10/ 100V y oy CSDRAE M Ra04 L R408 R407 C413 I
! — — TDSONS 0603 Lo CS BRAKE EW = OR003/1%/3W Lo H‘ — !
' ro - NT408 212 © o NTC—10k/1% 2k2/1% 100nF/16V !
| | ' : , 0603 0603 0603 :
E GND GND | E GND E X GND GND GND E
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__________________________________________________________________________________________________________________________________________________________

Hall Sensor

X +5V +5V +5V |
: 0 O O \ Notmounted |

! ! TPSO1 ! !
| 501 0 4K7/1% 4K7/1% 4K7/1% R507 | s26% :
X — 1 : P : m HALL_U !
- 8 R504 ' - :
| w2 I IC501 Or | 25292 :

I ® |3 4K7/1% L——LA—WA 1y 2 : o2 | |
- 0603 R505 R508 ! | !
: 8 |—* — 3 _{on 2y |5 3 . = HALL_V !
| Kl | % R506 3 3 il | PS03 f
| HEADER—1X5 C 1+—o l 5262 ! +VCC_I0 |
' HEADER~ 1X5_V 47 /1% GND; 4 +VCC_I0;8 R509 ! 528X | 0 :
otos 74LVC3G17 — T —m HALLW :
! OR ! ' |
: | C501 C502 | C503 | C504 | 0603 | C505 :
. T 1uF/16V TnF/16V T 1nF/16V T 1nF/16V T —T 100nF/16V ;
: 0603 0603 0603 0603 0603 '
: GND  OND oND OND oND oND :
: IC501 decoupling E
. Encoder 1 :
X +5V +5V +5V E
: ] 0] O ' Notmounted | !
| | TP504 ! I
. - R5W()[} RS11 [} R5T22[} . 060 |

! U502 0 4L<7/OWB;Z§ 4L<7/JBZ§ 4k7/;6;7§ R516 ! 526X : E
| — I ; . L= ENCT_A |
- = R513 ' - I
: Ll ' IC502 0%53 : 2555205 : |
| m 100R/1% R514 L ¥ [ RS17 saex : |
| B —* 1 3124 oy 3 1 : . ——= ENC1_B !
! Bl | 100R/17 R515 6 134 3y 2 9R ! TP506 E
| HEADER—1X5 C+—o I 5262 ! +VCC_IO '
! HEADER—1X5_V 100R/1% GND; 4 +VCC_I0;8 R518 ! 526X X 0 !
oets 74LVC3G17 — : . .= ENCI_N :
- OR ! ; |
- | C506 Ch07 | Ch08 | C509 | Ll R | C510 :
: T 1uF/16V 100pF/50V —T— 100pF/50V —T— 100pF/50V —T— T 100nF/16V X
! 0603 0603 0603 0603 0603 '
: GND  GND GND GND GND GND :
I IC502 decoupling !
. Encoder 2 i
+5V +5V
: 0 0] : Not mounted E :
| | TP507 |
I oy R519 D R520 D : 5262 ' :
| 1503 0 4L<7/0W6(;7§ 4L<7/J6;7§ R503 | 526 : :
! . 501 : . ——= ENC2_A '
! R [ : [
| w2 — [} €503 s | 2565208 ! I
| m 100R /17 R522 L Y R524 ! w20 |

: o — 1 5 {oa 2v |5 1 : o —a ENC2_B :
| _ 100R/1% 6 2 OR ! | !
: HEH@AEEEREXQ\fll 0603 A 3Y NC 0603 [ +VCC_I0 :
! GND:4 +VCC_I0; 8 0 :
I 74LVC3G17 :
| VSSOP8 |
I | C511 Ch12 | C513 | | C514 :
! T 1uF/16V 100pF /50V T 100pF /50V T —T 100nF/16V !
f 0603 0603 0603 0603 '
: GND  GND GND GND GND GND :
X IC503 decoupling !
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