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B C D E F G
L T ley |
| Power Connector | | Fiducials | | Mounting Holes I
| | |
_ |
T 0201 | +24v | | | | |
|| | | | |
| | ® ; | Ij_ _ _| I I FID201 FID202  FID203 I | PTH201 PTH202 PTH203 PTH204 |
® .
| | L l 1 Not mounted @ @ @ | © a NC © a NC © a NC @ N |
| | 838 EEH A i "o D201 | C201 | I | T mm 1 mm 1 mm | | 3.2mm 3.2 mm 3.2 mm 3.2 mm |
| | 83;EH7; | iJ\gBJBBA | QLSOOUF/5OV | | FID100 FID100 FID100 | | PTH320_635 PTH320_635 PTH320_635 PTH320_635 C205 |::| RZOW |
| | Not mounted | |_ o _| I | I | WOHF/B\%}O\(Q jzrx\)ﬂs/W %/500\/ |
| — — oD GND GND | |
| I | ]| I GND GND |
- - - - - _
__________________ — l_____________j |'________________________________
Motor Connector | | Hall Connector Over—Voltage Protection |
| | d |
| etmooms 201 I : I | |
I I 1202 | 50R/12A | | | otmountes rov | I I
=x
| e I |
1 el 50R/12A ] = | R209
| | B3B—EH-A | >0 . ® l || €201 o +5v 5v_F I
H- L203 3 1k/1%
B3B—EH-A = } m HALL_UX C208 o
| |_ o _! ——{ —F—=aw | | | o s ! ALy TIUF /50V| | BRAKE_4671 1_11A 1y (— 0603 | S |
50R/12A | | | 0603 | 2A oy |4
| 1700 1 o5 Ay | R211 R210 BO0R/1A co09 |
| | c202 | c203 | c204 HEADER—1X5)| || 10k/1% Nz e RS — Yoot /500 |
| ~T 1nF/100V ~T 1nF/100V ~T~ 1nF/100V | | | HEADER=1X5.v | | | 74HCT2G17 1k/1% 0603 |
| 0603 0603 0603 | | - | | SOT363 0603 |
GND
| oo oo oo N oo oo | oo |
- - I V- |
- 1T 'Yy \ . -
| Raspberry Pi 1/0 Connector | I MCU I /O Connector | I Pressure Sensing Connectors | I Over—Voltage Protection |
| | | | |
| | | |
| S | o | | +3.3V | +24V
| +33v_rs I Notmounted | +5'\5RB | I 33V | Notmounted | | | [T, | I |
T 208 | | | 205 | J206 T B 3207 | ! |
| l 1 R i | | | L | | | — | Not mounted | » M | | D203 |
=x =x X
| ADC_12C_SDA -—|» - — | | | L. |y | | | R | 0 908 | o e | | SK5108 |
6 2
| ADC 12 set = . | | | GPIO m ! 3 g | | | B3 @ AINO | W/OLZ3 ;sbs/m | PW3 B—3 | | | |
| : : 0 | tizfj:; | | GPI1 = I t 1w | | I B —t——a ANI L — - ) e g | | "o |
|
- | GPI2 m = m | B m AN2 ADC_I2C_SDA m—e S | dd4d |
I N FALLUX .%; = %{_. NFALLY | | GPOO m = | | | o - ADC_I2C_SCL m ¢ g | | |
+3.3V_RB|  IN_HALLWY 3@ @ . | | o1 = . | | | L o oL 126 SO . | | ] Q201
| L‘_—‘ NC 5 g @ te|w e | |, | . T . | OVP_CTRL 44 ] SI4T90ADY |
I 2 I P w1 | GPO2 = | ® | | ® m MCU_I2C_SCL RS485_TX ® ® | |
| . o »0 . | | MCU_I2C_SDA = | e | | | ®—2 RS485_RX ® S 1w | | R217 {{‘: c210 |
| "2 = " | MCU_I2C_SCL = 01 g | @ 10 RS485_DIR ® 10 | g | ' —
Pws w2 e @ 2t N | | =] | | il = | 10k/1% 1nF/100V |
| v 9 | HEADER—1X10 | HEADER—1X10 HEADER-1X10 | o603 0603
| NC -—'» B X al—l NC | | | HEADER—1X10_V | | | HEADER—1X10_V HEADER—1X10_V | | |
| 25 R ® 26 NG | e 1 | 1 1 | P P
| | | | GND GND GND GND GND GND |
I GND HE%EERRj%X_sz_! GND I I I I I I I
| |
___________________ - - _ |__________________________J - -
re T T T - 1 - 1T T B 1
| Programming Interface | | 2.5V Reference Temperature | +VM Status LED | | UART TEST
9 9 | | P | | |
| L R B a |
I r__ﬁ | || |I 0 i
£33V Not mounted | | | | | Not mounted
| J208 | ) R202 || R204 || R206 1 200 | |
| I | | | 1k/1% | | 10k/1% | | D 10k/1% | | | a |
0603 0603 0603 |
| swoo 2 @ | | | . - || . - | | | | B2 s UART_TXD |
| SWCLK ._|3» = | | | l " 2oV | | l " | | ) | | | ® 3 | m UART_RXD |
| o] | R203 206 | R205 207 || L, D202 | | |HEADER4><3| |
H HEADER—-1X3_V
| HEHQAEEERR«XJVM| I | 1k/1% 100nF/50V N 4k7/1% 100nF/50V | | | LTST-C191TBKT-54 I L |
| - | | || o | |
| GND | | GND GND | GND GND | | GND | | GND | TRINAMIC
| N ] | | | ore souRce e
o E I B B T H . o )
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| Controller |
| +3.3V |
| T |
| R301 |
| 10k/1%
| 0603 ‘CBOT |
| +3.3V EN_4671 m 55 | ENO 32 @ EN_6100 |
| L‘_—‘ L3071 X301 50 | rsT BRAKE |21 m BRAKE_4671
| — o *lvc our® 51 1 ek STATUS |12 @ STATUS_4671 |
600R/1A Ll ol |
| osc3 3y T 6 lsprcs PWM_IDLE_H |22 |
25MHz R305 L 7 60
| 321 | Vca01s 10K/1%, == {00nF /50y SPI-SCK m—"— sPLsCK PWM_IDLE_L |
| 100nF/50V —T— 0603 0603 SPI_Mosl m—2B | spi_Mos| 39 ——
0603 5 PWM_UX1_H 22 & UH GND |
| SPI_MISO m—2 ] SPI_MISO 10
PWM_UX1_L —m UL |
| GND GND GND  GND NC m—19 | UART RXD PWM_VX2_ H -2 vH |
| Ne m— uART_TXD PWM_Vx2_L 42— v |
| 20 PWM_WY1_H 46 wH
N m—70 | gPi00/ADC_10_MCD " |
| 71 PWM_WY1_L F—m WL
NC m—21 GPIO1/ADC_I1_MCD 8 |
| 4 PWM_Y2 H 48 & NC
NC m—7% ] GPI02,/ADC_VM_MCD 19 |
25 PWM_Y2 L 29 m N
| NC m—75 | GPI03/AGPI_A_MCD/DBGSPT_CS |
| NC m—78 | GPI04/AGPI_B_MCD/DBGSPI_SCK ADC_I0_POS 16 @ CUR U |
| NC m—" | GPIOS/AENC_UX_MCD,/DBGSPI_MOSI ADC_I0_NEG |7 m +2.5V_REF |
| NC m—2 | GPI06,/AENC_VN_MCD/DBGSPI_MISO ADC_I1_pos |18 m CUR_W
| NC m—2| GPIO7/AENC_WY_MCD/DBGSPI_TRG ADC_I1_NEG |2 |
1 ADC_WM |29 @ ApC_+24v |
| NC m—21 ] AGPI_A |
| NC m—22 ] AGPI B 95
AENC_UX_POS [-25—m NC |
| NC m—28 1 pwm_| AENC_UX_NEG 26— & NC |
| AENC_VN_POS 27— m NC |
| NC w—27{ STEP AENC_VN_NEG 28— a NC |
| NC m—28 | pir AENC_WY_POS 22 a NC |
| 7 AENC_WY_NEG 20w NC
NC m—87 | ReF L |
| 68 38 +5V +5V +5V
NC m—2 REF_H HALL_UX m IN_HALL_UX 0 0 |
| +5V Ne m—B9 | REF R HALL Vv |22 m IN_HALL V |
| 1 HALL_wy |38 m IN_HALL_WY
2| R317 [1R318 []R319 |
| v ENC1 A LS5 _m ne 4k7/1% | | 4k7/1% | | 4k7/1% |
- 0603 0603 0603
| 15 1 vee CORET ENCT B 2% m NC IC302 R302 |
| 45 53 1 m HALL_UX
VCC_CORE?2 ENCT_N 23w NC ey |
| 63 1Y 1A 1 / 7% RBOB
VCC_CORE3 0603
- 64 3 | p— |
| ENC2 A 8% m Ne 2v 2A B HALL_V
24 | GNDA ENC2_B -8 —m NC 3y 3A aﬁl a7/ 1% R304 |
| c301 | 302 | Cc303 | C304 | Cc305 | 54 | 1esT ENC2_N |-6—a NC P R— o— [ &= HALL WY |
| 4. 7uF/16V —T— 100nF/50V ~T 100nF/50V T~ 100nF/50V ~T 100nF/50V ~T— +3.3V, ; 4k7/1% |
| 0805 0603 0603 0603 0603 OND; 3,14,44,53,62,73,77 +3.3V;2,13,43,52,61,72 74va3§(}§§” 7 0603
N c322 | | ¢323 C324 |
| 1 1 1 1 . 76 1nF/100V T~ —T 1nF/100V 1nF/100V
GND GND GND GND GND GND +3.3V 0603 0603 0603 |
| 0 |
| GND  GND GND |
| c328 | |
100nF/50V T
I +3IT|3V / 0603 |
| GND |
| C306 C308 C309 C310 C312 C313 |
| 4.7uF /18V 470nF /50V 100nF/50V 100nF /50V 100nF /50V 100nF /50V 100nF /50V 100nF/50V
| 0805 0603 0603 0603 0603 0603 |
I GND GND GND GND GND GND |
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r—— Y 2 =
| Motor Driver | | Driver stage |
| | |
| | |
| | |
+24V
| | | +24V |
| | |
| C407 I | |
| |
100nF /50V |
| csos | | l c412 |
| C405 C406 | | 0401 jzg)ouF/5OV |
R401
| | | i GND | | HsU ._:,.zj SI7938DP—T1-GE3 I |
PPAK—S08D
| ZZHEé; ooV TOOQQ}{?)OV 408 | | TOOR;{;% T oND RAO3 |
+24V 26 27 29 28 | ol
| - IC401 | U_SENSE = . I Py |
| 25 |ysn P e Y 'lw 470nF /50V | | OROvSL/M |
| 6 37 0603 | R402 Q401 |
12vouT HSU " HSU | | LSU — [ . SI7938DP—T1-GE3
| 71 svouT U 32 m U_SENSE | | 10R/1% PPAK-S08D l l |
I c401 | c402 |  c403 l T - " | U_SENSE U I
| 100nF/50V T~ 2.2uF/16V T 2.2uF/16V 33 R409 ORV_EN 409 | | oD |
| WOR/OLZ‘; 3.3y \ntemo\m LK | | |
+3. ’——
GND oND GND oV '|35 470nF /50V | |
I ?&}?7 GND N0 22 | o Hsv |34 i m HSV | | +24V I
o3 gg\ECiri‘gﬂ;d v |33 Y |
I TS_6700 = . 10 Ies Lsv |+ . LSV I | I
SPI_SCK m—1{ SCK/IDRV1 |
| sPI_mMosI m—12 | sp| C410 | | l C413 |
| SPI_MISO m—13{ SDO/SINGLE j ’_— | | 05 0207 jzg)ch/5OV |
| cw |29 470nF /50V | | Hey — 2 SI7938DP—T1-GE3 |
| UH 14 UH HSW 31 m HSW | | 10R/1% PPAK—SO8D |
. A GND
| uL —5 |yt w32 m W_SENSE | 0603 R |
| " 17| Lsw —3 = LSW | | v - " |
.17
| vl m—18 1y | I R407 Q402 |
| — | | Lsv ._:—J SI7938DP~T1~GE3 |
| WH WH | 10R/1% |
| +3.3v WL m—29 1w TEST —2 & NC | | 0603 |
|
| T 18 Jvee 10 con Pa FAULT 23 @ FAULT 6100 | | oNp |
| 1 | |
C404 TMCB100—LA |
| 100nF/50V a7 % | | |
| 0603 | | |
| | +24V |
| GND GND  GND | I T |
| | |
| | | |
C414
| | | 10uF/50V |
R411 Q403 e
- )| B8 | I
_______________________________________________________ | 10R/17% GND R408
———————————————————————————————————————————————————————— 7 | W_SENSE = - ® L ® [ T——®e—maw I
| Current Sense | | OR00//1%/3W |
I rosse: | Lsw ._M gjg;sm—wogs |
V_out=1(A)/10 | | 1OR/1% PPAK—S08D l l
| +2.5V_REF +2.5V_REF | | 0603 |
| C402 . C403 . ] W_SENSE W |
| U_SENSE 8 +IN R4O4 W_SENSE 8 +IN R405 | GND |
| . ouT —= 1 m CUR_U . ouT —2 1 m CUR_W | |
u -IN Tk/1% ! - Ak | |
| +5v VREF2 —2 0603 - +5V VREF2 —2 0603 - | |
| 0] VREF1 7 ficu‘ttoef;:72,4kHz 0] VREF1 z ficu‘ttoef;:72.4kHz I | |
| GND;2 +5V;6 GND:;2 +5V; 6 | | |
100nF /50V s08 100nF /50V 2.2nF /50V 100nF /50V s08 100nF /50V 2.2nF /50V |
0603 0603 0603 0603 0603 0603
| | . |
| 1 1 1 1 1 1
| GND GND GND GND GND GND I
| | TRINAMIC
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IMCU
| IC501 |
| 6P00 m—29 | UNTRST/TIM3_CH1/PB4/SPI1_MISO 0SC32_OUT/PC15 —%—m GPIO I
| STATUS_ 4671 m—221 JTDO/TIM2_CH2,/PB3/TRACESWO /SPI1_SCK 0SC32_IN/PC14 > m GPI1
| EN_4671 m—38_| JTDI/TIM2_CH1_ETR/PA15/SPI1_NSS TAMPER—RTC/PC13 | —2—m GPI2 I
37
SWCLK m—37 ] TCK /SWCLK /PA14 +3.3V
| 4 SPI2_MOSI /TIM1_CH3N /PB15 |28 & SPI_MOSI |
SWDIO m—3%{ yTMS /SWDIO/PAT3
| SPI2_MISO /USART3_RTS/TIM1_CH2N/PB14 27— m SPI_MISO |
- |
| RS485_DIR m—23 | PA12/USART1_RTS/CANTX /USBDP/TIM1_ETR SPI2_SCK/USART3_CTS/TIM1_CH1N/PB13 |26 m sP|_sck i_ Not mounied. | |
| 6PO1 m—32 | PA11/USART_CTS/CANRX /USBDM,/TIM1_CH4 SPI2_NSS,/12C2_SMBAL/USART3_CK/TIM1_BKIN/PB12 22 TS_EEPROM | |
31
ERROR_LED m—=>1— PA10/USART1_RX/TIM1_CH3 R507
| 12C2_SDA/USART3_RX/TIM2_CH4/PB11 22 @ RS485_RX R506
| RUN_LED m—39 | PA9 /USART1_TX/TIM1_CH2 ) | 1k/1% 1k/1% |
29 12C2_SCL/USART3_TX/TIM2_CH3/PB10 |-“——m RS485_TX L 0603 0603 ]
| TS5 6700 m—22 | PA8/USART1_CK/TIM1_CH1/MCO - |
| 'y TIM4_CH4/12C1_SDA/CANTX/PB9 |48 . m MCU_I2C_SDA |
PW1 m—7 1 PA7/SPI1_MOSI/ADC12_IN7 /TIM3_CH2/TIM1_CH1N 5
. TIM4_CH3/12C1_SCL/CANRX /PB8 m MCU_I2C_SCL |
| Pw2 m—16 1 PAG/SPI1_MISO/ADCT2_ING/TIM3_CH1/TIM1_BKIN
| PW3 m—15 1 PAS/SPI1_SCK/ADC12_IN5 12C1_SDA/TIM4_CH2/USART1_RX/PB7 -3 m UART_RXD |
| PW4 m—% 1 PA4/SPI1_NSS/USART2_CK/ADC12_IN4 12C1_SCL/TIM4_CH1 /USART1_TX/PB6 |-*2—m UART_TXD +3.3V |
| '3 12C1_SMBAL/TIM3_CH2/SPI1_MOSI/PB5 -1 FAULT_6100 0 |
TS 4677 m—13 | PA3/USART2_RX/ADC12_IN3/TIM2_CH4 |
| +2.5V_REF m—2 | PA2 /USART2_TX /ADC12_IN2 /TIM2_CH3 BoOT1/PB2 20 _m GPO2 500
| NTC m—1 | PA1/USART2_RTS/ADC12_IN1/TIM2_CH2 ADC12_INS/TIM3_CH4/TIM1_CH3N/PB1 2 m AINO D 10K/ 1% |
| AN2 m—1C | WKUP /USART2_CTS/ADC12_INO/TIM2_CH1_ETR ADC12_IN8/TIM3_CH3/TIM1_CH2N/PBO 8 & AN 0603 |
| R501 |
] 8 1 osc_ouT/Pp1 NRST |—Z |
| W% 1% 5 1 0sc_IN/PDO BooTO |44 |
| C503
X501 p—
| NC m—T— vBar 100nF /50V |
P 3 |:| 1 < 08603 |
| OND; 2,4 OND; 23,35,47 +3.3V; 24,36,48
| C501 | Jgune L C502 GND; 8 +3.3V.F; 9 |
10pF/50V — T~ ABMT1W T 10pF/50V STM32F103CBT6 |
| 0603 0603 LQFP48
| 4 4 GND GND |
| GND GND
| +3.3V +3.3V |
| ? 1501 T |
| — 1 ? ? m +3.3V_F L ® |
600R/1A
| 0603 C504 C505 C506 C507 C508 C509 |
1uF/50V 10nF/16V 100nF/50V 100nF/50V 100nF/50V 4.7uF/16V |
| 0603 0603 0603 0603 0603 0805
| GND GND GND GND GND GND |
ST TS
| EEPROM | | Status LEDs |
| +3.3V | | |
0]
| | | RUN_LED ERROR_LED |
p
| SBY when undefined | | I
: Re03 | I 2504 R505 |
0603 IC502 0 | w/owszg ;s&/wz |
| CS_EEPROV = & SCK [—5—a SPI_SCK | | |
I 74 2
| WP SI—5—a sPI_mosI | ¢c510 | | 0501 5502 |
| ~—|FOD SO |—*—m SPI_MISO T a9onF/50v | | KPT—1608CGCK ¥ Y KPT—1608EC
| GND; 4 +3.3V;8 | | oe0s | | o |
| AT25128B—SSHL 1 | |
| w0 - s e |
) B E
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_______________ - ———
| Supply Selection Resistors I I 3.3V regulator I I Supply feedback ]|
|
| +5V_RB [ — — — o +5V_REG | | | | 2
| [ ) | | +3.3V_REG | | |
| ? | R604 | R605 | +5V 0 | |
1 ° | (] IC602 |
| | or | oR | W : | R608 |
| | 0805 | 0805 | | * N our | 220k/1% |
| | | | | 3 1 ON/OFF  BYPASS [—* | | 0603 |
Not mounted
| | | | | c60/ _— GNDLP2985A\M5 3.3 €608 p— €609 | I o |
10uF/16V T S = 10nF/16V —T~ 10uF/16V
| o] BE I | s I | o810 xe09. |
| | Rre06 | R607 | | | | o503 0505 |
| | | GND GND GND GND | | |
| | or | R | | | GND  GND |
_ | ||
L. - ----__ - - - - - - - J
-—————
| 5V Regulator |
| +24V |
IC601
I 0 1603 66‘?5 I
—[ — | —2 1 VIN BOOT (— 1] +5V_REG
| 770 kH Wi e |
z
I £ RT/SYNC Lo W53§6{)£’5A ) R603 I
ceotr | ce02 | Ce03 | ceo4 | RG601 71 GND PG |—& ! 270k/1% | Ce06
| 100nF/50V —T— 2.2uF/50V TT-  2.2uF/50V T~ 100nF/50V T~ 33k/1% D PAD x DBOT RE02  *% =T 10uF/16V |
0603 0805 0805 0603 0603 V2PM10HM3/H 47k /1% 0805 |
| 9 LMRW 6020 MICROSMP 0603
| e 2 100V/2A |
| GND GND GND GND GND  GND GND GND  GND GND GND I
- .
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