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| Internal I I Programming Interface | I UART Interface |
| | |
| | I +3.3V | I |
| +VM | TPZO'N | |
| J202 0 || || TP205 |
— | | 1 mm | @——- UART_TX
| w TP100 | 1.1 mm |
| J&W = 2 J203 | | | | PTH110_190 |
| Bi————m HSW BI—3—m HSV [ S E—y | | W6 TP202 | | |
| ! S o e e w1 |
X = =
| m | Q|8 g |—* | | TP203 I | UART_RX |
| ® 5 = 7 = =] | | SWCLK =+—O) | ;17;411;322 |
| B2 W ® & - Y ®—* m NTC 1 mm | |
| HEADER—1X6 HEADER—1X8 ADER—1 N o | | |
| HEADER—Wxsi V_2.0 B HEADER—wxai V_2.0 TEADE[??E xsi v,;<.06 | | TP204 | | TP207 |
| GND OND OND | | w | | |
| N o R |
| | | GND | | GND |
| N || |
| e e |
______________________________ pu— —_— e — S
r " /W -y
| External | I Fiducials I
| +6V_FRONT  +6V_REAR |
| T 1 )20 , | I FID201 FID202 FID203 I
X X
| S I m o®m[—* +12V | | @ @ @ |
| s s | T mm T mm T mm
| CAN_H = N ® T | | FID100 FID100 FID100 |
CAN_L m * 7 g ®m—8 ] | |
| ' SIN_5V m—2 1 ® ® [0 l l |
| o N S I (R C201 c202 | | FID204 FID205 FID206 |
- - 100nF/16V TuF/16V | @ @ @ |
| NUP2105L BUTTON -—13 | g = [ 1% 0402 0603 |
| o LED_GREEN m—5{ m wm |16 m LED_RED | | 1‘9?02” wng«chq wng«qor:? |
| 7 1m =8 GND GND | | |
| . GND SPEED_5V =—2 1 ® ® 2 m HALL_UX_5V | - J
| oy HALL_V_ 5V m—2 1 m m 22 m HALL_WY_5V |
T SM22B—-ZPDSS—-TF
| SM22B-ZPDSS-TF e |
| GND |
C204 C203 |
| 1uF/16V 100nF/16Y T |
| |
| o o |

OPEN SOURCE Motion Control GmbH & Co. KG
§ Waterloohain 5, 22769 Hamburg / Germany
A ' Tel.: ++49 — 40 /51 4806 — 0

Fax.: ++49 — 40 /51 48 06 — 60

Designed by: Appraved by: Schemnatic title: Revision:
MM SK T™MC4671—-LEV—-REF-B 1.0
Release date: Sheet title: Sheet:
2020-09-02 CONNECTORS 2/7




C D E F G
| Controller |
| +3.3V |
| 0 |
| R302 |
10k/1%
| oses IC301 |
| Keep LOW when undefined 55 32 |
EN_4671 ® * ENI ENO |22 @ EN_6200
| 50 | g7 BRAKE 31— & NC |
| 511 cik STATUS 2 & NC |
| R301 c316 | |
22k/1% 100nF/16V T C5_4671 m—C P CS PWM_IDLE_H [
| 0402 0402 |
| SPI_SCK m—7— SPI_ScK PWM_IDLE_L |89
- sPI_MosI m—28 | spi_mos| 39 |
| GND GND 9 PWM_UX1_HI2—=m UH GND
SPI_MISO m—2 ] SPI_MISO 40 |
| PWM_UXT L 40w UL |
| NC m—10 | UART RXD PWM_VX2_ H 2w vH
| NC m—" ] UART_TXD PWM_VX2 L 42— m WL |
20 PWM_WY1_H -6 wH |
| +3.3V NC m—'=- GPI0O0/ADC_IO_MCD 47 |
O 71 PWM_WY1_L ——m WL
| NC m—"1 | GPIO1/ADC_I1_MCD 18
74 PWM_Y2 HI-48 & NC |
NC m—'% 1 GPI02/ADC_VM_MCD 49
| . PWM_Y2_L 42 —a NC |
| L301 | NC m—"2 GPI03/AGPI_A_MCD,/DBGSPI_CS
| 600R/ 0.9A NC m—78 | GPI04/AGPI_B_MCD,/DBGSPI_SCK ADC_I0_POS |16 @ CURV |
X301 NC m—"—| GPIOS/AENC_UX_MCD,/DBGSPI_MOSI ADC_I0_NEG |7 m +2.5V_REF |
| R303 vee  out |2 NC m—2 | GPI06,/AENC_VN_MCD/DBGSPI_MISO ADC_I1_pos |18 m CURW |
| EN_POWER m—{ ] EN oD |2 NC m—2 | GPI07/AENC_WY_MCD/DBGSPI_TRG ADC_I1_NEG |12 |
| OR 25MHz 21 ADC_WM 20— a0 NC |
| 0402 MC2016 NC m—=—— AGPI_A
C315 | NC m—22 AGPI_B »s |
| 100nF/16Y T AENC_UX_POS -2—a NC |
| 0402 NC m—28 1 pwm_| AENC_UX_NEG |-26—m NC |
| AENC_VN_POS |-2Z—m NC |
| GND GND NC m—27 STEP AENC_VN_NEG 28— a NC
| NC m—328 1 piR AENC_WY_POS 29 m NC |
o7 AENC_WY_NEG 2% NC |
| NC m—21 REF_L |
| NC m—BB | REF H HALL_UX 28— HALL_UX |
| +5V NC m—B9 I REF R HALL_V 27 —a HALL_ vV
| O HALL Wy 36— @ HaLL wy |
23 | s " |
| ENC1_A —>—=a NC |
| 15 1 vec_CORET ENCT B34 m NC |
| 45 1 vcC_CORE2 ENCT_NF32  m Ne |
63 | vcc_CoRE3 o4
| ENC2_A -84 m NC |
| 24 1 GNDA Enc2 BFBS m Ne |
| C301 | €302 | C303 _| Cc304 | C305 | 4 TEST Enc2_N -6 Ne |
4.70F/10V T~ 100nF/16V —T~ 100nF/16V T~ 100nF/16V T~ 100nF/16V T~
| 0402 o402 o402 o402 0402 GND; 3,14,44,53,62,73,77 +3.3V;2,13,43,52,61,72 |
| TMC4671—LA |
J J J J 1 1 QFN76
| GND GND GND GND GND GND |
| +3.3V :
| C306 C308 C309 C310 C312 C313 C314 |
4.7uF /10V 470nF /16V 100nF /16V 100nF /16V 100nF/16V 100nF/16V 100nF /16V 100nF/16V
| 0402 0402 0402 0402 0402 0402 0402 |
| GND GND GND GND GND GND GND GND
- - -
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| Motor Driver |
| +VM I
| C407 |
| 100nF /100V |
0805 |
I C405 C406 I |
I |
| 1 | }—4 GND |
22nF/100V 100nF /16V
| A e C408 |
| +'1__I2V IC401 30 32 34 33 { } |
cPoO CPl  \CP VS
| 29 |ysa cu ! 4703424 ev |
| T—E’ 12VOUT Hsu |48 m HSU |
7 47
| sVOUT u ’ = BMU |
| USENSE LT |
c401 | C403 5
| 100nF/50v T 2.20F/16V +3.3v Lsu = LsU |
0603 0603 O
| Keep LOW when undefined 27 C409 |
1 EN_6200 m P DRV_EN " |
| GND GND I |
Int | clock
| R401 remeees 24 | o1y ovfae | 70RO
| 22k/1% Hsv |43 m HSV |
| 0402 25 42 |
SPE v o = BWV
SPE = HIGH: SPI trolled
| contre :}3 o VSENSE LT |
TS 6200 m— 2| T5/IDRVO .
| GND  GND . Lsv . Lsv |
SPI_SCK m—% | SCK/IDRVA
| SPI_MOSI m—9{ SpI/AMPLX10 C410 |
| SPI_MISO =—18 | 5p0/SINGLE H |
| 36 470nF/16V |
17 CW 0402
| UH m— UH 37 |
18 HSW m HSW
| o o w38 o m BMW |
| VH m—20 1 vy WSENSE El |
| VA Lsw 3 m LSW |
| WH m—22 1 wh 5 |
| 03 CURU [—2—a NC |
WL m—=—— WL 10
| CURV Y—a NC |
| CURW 1w NC |
+3.3V 12 |
| VOFS/TEST |—2—a NC
| 19 1 vecio FAULT -28 @ FAULT 6200 |
| GNDA PAD |
| C404 TMC6200—TA 49 |
100nF/16V TOFP48
| 0402 I |
| GND GND  GND |
L
|' - W W Wk ;—- -, kk—LM M - - W w0 P s W _ W - W :WX - ,-—--_-,--—-_-—" /M
| Current Sense |
| +2.5V_REF +2.5V_REF |
IC402 . IC403 " |
| +5V +5V
BMV m—2— +IN R402 0 BMW m—L8— +IN R405 0 |
| . ouT —= 1 * m CURV . ouT —2 1 * m CURW |
| Voe— ] IN 1K/1% v -N Tk/17%
VREF2 —3 os02 C411 | C412 VREF2 —32 0402 C413 | C414 |
| VREFT |2 2.2nF/50V T 100nF/16V VREF1 |2 2.2nF /50V T 100nF/16V |
| 0402 0402 0402 0402
| GND;2 +5V;6 I GND;2 +5V;6 I |
ADB418 oND ADB418 oND
| B | GND GND )84 GND GND I
N
OPEN SOURCE )\ Motion Control GmbH &, Co. KG
§ Waterloohain 5, 22769 Hamburg / Germany
A ) Tel.: ++49 — 40 /51 48 06 — 0
s Fox.: ++49 — 40 /51 48 06 — 60
Designed by: Approved by: Schematic title: Revision:
MM SK TMC4671—-LEV—REF—B 1.0
Release date: Sheet title: Sheet:
2020—-09-02 DRIVER 4 /7
B C D E F G




B C D E F G
I IC501 |
| EN_4671 m—29 | UNTRST/TIM3_CH1/PB4/SPI1_MISO 0SC32_OUT/PC15 | —%—a DI_CoS |
| TS 4677 m—22 | JTDO/TIM2_CH2/PB3/TRACESWO /SPI1_SCK 0SC32_IN/PC14 > m DI_SIN |
| EN_POWER m—28_| yTDI/TIM2_CH1_ETR/PA15/SPI1_NSS TAMPER—RTC/PC13 2 m DI_SPEED |
SWCLK m—371 TCK/SWCLK/PA14 »8 |
| 4 SPI2_MOSI/TIM1_CH3N,/PB15 |28 m sPI_MOSI
SWDIO m—3%{ JTMS /SWDIO/PA13 " |
| SPI2_MISO/USART3_RTS/TIM1_CH2N/PB14 -2/ m SP|_MISO
| TS 6200 m—>3 | PA12/USART1_RTS/CANTX /USBDP/TIM1_ETR SPI2_SCK/USART3_CTS/TIM1_CHIN/PB13 |26 & sP|_sck |
| EN_FRONT_LIGHT m—>2| PA11/USART1_CTS/CANRX /USBDM,/TIM1_CH4 SPI2_NSS/12C2_SMBAL/USART3_CK/TIM1_BKIN/PB12 |22 m TS_EEPROM |
EN_REAR_LIGHT m—3" PA10/USART1_RX/TIM1_CH3 29 |
| 0 12C2_SDA/USART3_RX/TIM2_CH4/PB11 |22 @ FAULT 6200
PWM_LED_GREEN m—39 | PAG /USART1_TX/TIM1_CH2 o1 |
| 99 12C2_SCL/USART3_TX/TIM2_CH3/PB10 -2 m TS ACC
PWM_LED_RED m—29 | pPAS/USART1_CK/TIM1_CH1/MCO |
| e TIM4_CH4/12C1_SDA/CANTX/PB9 26 & cAN_TX
| SPI2_MOSI m—17 PA7/SPI1_MOSI/ADC12_IN7 /TIM3_CH2/TIM1_CH1N 5 |
5 TIM4_CH3/12C1_SCL/CANRX/PB8 |-*5—m CAN_RX
| SPI2_MISO m—16 1 PAG/SPI1_MISO/ADC12_IN6,/TIM3_CH1/TIM1_BKIN |
| SPI2_SCK m—21 PAS/SPI1_SCK/ADC12_IN5 12C1_SDA/TIM4_CH2/USART1_RX/PB7 %3 @ UART RX |
| A_+5V m—4 | PA4/SPI1_NSS/USART2_CK/ADC12_IN4 12C1_SCL/TIM4_CH1 /USART1_TX/PB6 %2 m UART_TX +3.3V |
. 12C1_SMBAL/TIM3_CH2/SPI1_MosI/PB5 41— m NC 0 |
| A_+6V m—13 | PA3/USART2_RX/ADC12_IN3/TIM2_CH4
| Al_+12V m—12| PA2 /USART2_TX/ADC12_IN2/TIM2_CH3 BOOT1/PB2 |29 m DI_BUTTON 506 |
| A_+VM m—"1 | PA1 /USART2_RTS/ADC12_IN1/TIM2_CH2 ADC12_INS/TIM3_CH4/TIM1_CH3N/PB1 9 a0 NTC D 10K/ 1% |
IRQ_ACC m—19 1 WKUP /USART2_CTS/ADC12_ING/TIM2_CH1_ETR ADC12_IN8/TIM3_CH3/TIM1_CH2N/PBO |8 m Al_TORQUE 0402 |
| R501
| ] 6 1 osc_out/PD1 NRST |—Z |
| Tk/1% 5 _1osc_IN/PDO BooTO |44 |
| X501 | c503 |
NC m—— VBAT ;SQOHF/ 16V |
| 0—3—)|:|}—“—0
| GND; 2,4 OND; 23,35,47 +3.3V; 24,36,48 |
C30T | igmHz L €502 GND; 8 +3.3V_A;9 |
| 10pF/50V — T~ ABMT1W T 10pF/50V STM32F103CBT6
| 0402 0402 LQFP48 |
| 4 4 GND GND |
| GND GND |
| +3.3V +3.3V |
| T Ls0] 7 |
| — ° . m +3.3V_A * * |
600R/0.9A
| 0402 Ch504 C505 C506 C507 C508 C509 |
| 1uF/16vV 10nF/16V 100nF/16V 100nF/16V 100nF/16V 4.7uF/10V
| 0603 0402 0402 0402 0402 0402 |
| GND GND GND GND GND GND |
| IC401 decoupling IC401 decoupling |
]
_—_—————_——————————————e s ———————— e — — 1 -
I EEPROM I : Temperature Sensor | | Accelerometer I
| +3.3V | | +3.3V
0 || +3.3V | | |
| | | |
I SBY when undefined | | | | R505 |
R502
22k/17 IC503
| 20k/1% +3.3V | | 10k/1% | | oune +3.3V |
0402 IC502 (I | | | , | » |
| — | CS_ACC TS INTT |—12—m |RQ_ACC
CS_EEPROM ® . S SCK |—8—m SPI_SCK || NTC 1 B |
| s | . 510 | | SPI2_SCK m—1—{ SCL/SCLK INT2 —"—a NC
WP SI 5w sPI_Mos|
L | C511 | | SPI2_MOSI m—=%— SDA/MOSI C512 C513 |
| 7| HOlD SO |—2—m SPI_MISO 100nF/16v | 4 Tub 710V ToonF /16v |
0402 100nF/16V | SPI2_MISO m—3—] SAD,/MISO RES |—2 7uf/ nf/
| GND; 4,9 +3.3v;8 | | 0402 | 0402 0402 |
AT25128B—MAHL 1 | GND; 6,78 +3.3v: 9
UDFNG GND || | +3.3V 10 |
| | | GND | LIS2DH12 GND GND GND |
| | LoAT2 IC503 decoupling
o o
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_______________________________________________________________________ E
| Hall Sensor Loy I |[ CAN |
| n | |
C604 3.3 |
| H 7 a '
| 100nF /16V | | +3.3V |
| o402 | c605 || IC603 0 |
| D601 T &gzOnF/W 6V | | CAN_STB m—28 | sTB VIO —2 |
| +5V +5V +5V A PP | | CAN_H m—Z—{ CANH XD —1 m CAN_TX Loy |
| 1 1 FH ] v | | CAN_L m—8 | CANL  RXD |—* m CAN_RX |
| 2 ) 5 eors ‘. | | GND; 2,9 +5V; 3 j |
€eco n
| 4576?4 4R76?5 D 4R76?6 D GND oL PP L = NC o | | UAWSV?"ZNIK/} E— colz cors |
/04;73 g /04(;73 . /04;73 CGND _{>‘—LD‘_ ;4(320 nF/16v &%OHF/WBV
| || |
| e R601 SRVO5—4HTG IC601 || |
HALL Ve o ] - 1
| - 10k/1% | 1 7 | GND GND |
k/17% RB02 1A 17— HALL_WY | 034 .
e — ecoupling
| HALL_V_5V m 1 31 9oA 2Y 5= HALL_V | | |
| 10k/17% RE03 6 I3A Y2 @ HALL UX -
HALL_UX_5V e e 1
| ) 10k/1% ' GND; 4 +3.3v;8 | | Power Button
| AL 74LVC3G17 | | +3.3v |
VSSOP8
| c601 | c602 | c603 | | IC605 O
|
| 1nF/50V T~ 1nF/50V T~ 1nF/50V T~ | 3.3V
| 0402 0402 0402 | | PWM_LED_RED m——e I PPN 1y |2 m LED_RED 615 C618 (] |
| L L L I | R616 : 2A a Z T 1oonF/16V I |
|_ GND GND GND | | 22k /1% 3A 3y WOOQEO{W BV |
_____________________________________________ 0402
GND; 4 +3.3V;8 —— D603 |
-~ T T T T T T T T T T T T T T T 1 I 74LVC3G17 CND |
VSSOP8 .
| Speed and Torque Sensors Loy | | GND IC605 decoupling oL BUTTON = A e w LoD CREEN |
0] P
| C609 +3.3V | | +3.3V 2 o 5 |
. . LT
| 0 0 | IC606 O |
I | ol s g o Y
| 100nF/16V | | 1 , e Lo " R |
| 0402 610 | | PWM_LED_GREEN m—@ 1A 17 m LED_GREEN 616 ] |
D602 — 31 2A 2y —2 — - -
| J4820 nF/16v | | R6 1 / 6 |ap 3y |2 ;320 nF/18v 1 sores |
| +5v +5v +5v A e | | 22k/17 GND |
| 1 1 - H—H o | | GND; 4 +3.3V;8 P |
| ’ = } IC602 decoupling | | GND e IC606 decoupling |
R610 R611 R612 |
| (R I A i | |
| k7/1% 4k7/1% 4k7/1% GND | | 433V |
R607 SRVO5—4HTG |
| SPEED_5V m o 1 | A IC602 | | |
| WO(E‘{;% R608 1 1A 1Y —L1—nm DI_SPEED | | R618 |
| SIN_5V m ] 3 {oa Y5 = DI_SIN | | 4k7/01(;7; |
| 22540/;70 R609 & 13A 3Y —2—= DI_COS | R6T9 |
o5 5 m ' | | BUTTON m . 3 * m DI_BUTTON
| - 29R/1% GND; 4 +3.3V;8 | ”2@70 l |
| 0oz 74LVC3G17 | c617 |
VSSOP8 | | 100nF/16V
| C606 | 607 | 608 | | I 0402 |
| WOOnF/WO% WOOpF/%g)O\é TOOpF/5090\£ I | |
GND
| | 1 1 A .
GND GND GND
|
I R613 |
| TORQUE_5V = 1 ° ° m Al_TORQUE |
1k/1%
| 0402 R614 l C611 |
| (%LQZZ/T % ;4820;)?/50\/ |
| |
| GND GND |
- _
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'__________________________________________________________j r 1
| 12V Regulator | Power Switch |
| UM o1 I | +12V_AA +12V |
| D 70 705 | |

13—cell Li—lon battery — max 54.6 V |
| S | o2 VN BOOT |—! { } +12V_AA | |
| BOOR/1A L] EN 100nF /16V L702 0 | | R714 1 DMGZ305UX |
| w s 0402 P 12.0V/2A | | 22k/01(;7; |
780 kHz
| 4 RT/SYNC e 1 5%64425.5/% R703 I | +3.3V |
FB —* * L
I c701 | c702 | c703 | c704 |  R701 2 PG | ‘ 330k/1% | c706 | | R715 |
100nF/100V T~ 2.2uF/100V —T~ 2.2uF/100V T~ 100nF/100V T~  30k/1% PAD x D701 R702 T 10uF/50V | 20k/1% |
0805 1210 1210 0805 0402 \/ZPMWOHMB/H 22L</1‘7° 1210 | 0402
| 4 LMR16020 V2PMI 22} | R721
| HS08 J 100V/2A | | 22k/1% I
0402
| o0 o o s YR oo o oo oo oo I I e o s |
| | - SO0T23
—————————————————————————————————————————————————————————— - 2 Q707 |
__________________________________________________ | R716 . J*1% on7002 |
~ 1 22k/1% soT23
| 6V Regulator | | ooz |
| +12v +6V | | 1 |
IC702 GND GND GND
O O | |
| L703 soum | A .
| 121 PVIN2 Sw1 1 Y S oraise | ________________________________
| 11| PVINT swa 2 2.2uH/2 37 e | r T
| Lights |
| : /;ZJN izz : | | +6V +6V_FRONT +6V +6V_REAR |
| 0.8V R723 |
| FB 5 Py 1 | |
| 1.1 ms s |ss/m I 330k/1% | | |
AGND |—& - | | R717 1 DMG2305UX R719 1 DMGZ305UX |
| & | oer PONDT |15 | | 22k/1% 22k/1% |
c707 | c708 | c710 | S1k/1% L c7 ooz o
| 7__{ FSW PGND2 18 0402 | |
10uF/50V —T~ 100nF/50V T~ 2.2nF/50V T~ PAD T 22uF/16V |
| 1210 0803 0402 1210 | |
| i&fﬁ?zm | I Q703 Q705 |
| 1 1 £ L 1 1 | EN_FRONT_LIGHT 2N7002 EN_REAR_LIGHT d 2N7002 |
| GND GND GND GND GND GND GND GND | ] )
L | | R718 R720 |
__________________________________________________ 22k/1% 22k/1%
_________________________________________________ | 0402 0402 |
-
I 5V Regulator | | 2.5V Reference I | | | I
| | +5V | GND GND GND GND
| ”DQV IC703 *L%V | I - T ]
L704
I o—2—VIN SW = YV I I R704 |
| e 222 g 22/17 |
6
| vos | | * m +2.5V_REF |
| c712 | C713 | £ AGND FB [—2 | c714 |
10uF/50V 777 100nF/50v ~T~ —fponp - Po T 22uF/16v | R705 c718
| | 2k2/1% 100nF/16V |
| irpsezw 73 | | os02 I o402 |
WSON8
| L NI ik ik B |
GND GND GND GND GND GND GND GND
| | |
- T _
——————————————————————————————————— -/ -_— Y- - V- V- W V- V- V- V- V- V- V- V- V- V- V- V- V- V- V- V- V- V- V- V—_—V— — — — — — —— —— —— —— —— —— —
| 3.3V Regulator | I Supply Feedback |
I +12V_pA +3.3v I | +VM 112V ey +5V I
- IC704 i
O O |
L705
I +—2 VN sw 2 228 I | R712 |
| T‘s EN 2.2uH/2.3A | R706 R708 R710 10k/1% |
IHHP1008AB | 470k/1% 33k/1% 10k/1% 0402 |
VOS [} | 0603 0603 0402 0—6.6V
| . . | 0-73.8V 0-14.2v 0-6.6V ’ m Al_+5V |
| c715 | c716 | AGND F8 |l c717 | | ’ . AL+WM ’ . AL_+12v ’ . AL_+6V l |
10uF/50V —T~ 100nF/50V ~T— 1 8 T 22uF/18V
| S N wor | o wos | cr2o o | o s Loz |
| = | 2/ T g/ ey T ey AN S |
WSON8
1 1 L 1 1 |
| GND GND GND GND GND GND | | GND GND |
| | GND GND GND GND GND GND |
- - — |_ _______________________________________________
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