1 2 3 4 5 6 7 8
Wheel encoder Con.
+3V3
STM32.5chD .
STM32 flash con. Desieao1D0e Mid3
esignator ESP32.SchDoc +3Vv3
| WHEEL ENCODER ) P
+3V3 STM32 SWD FLASH CON. | STM32 SWD WHEEL ENCODER < 1
P2 L 7 STM32 RESET k 2 c43
1 10 DIO CH1 3 1uF
2 ) CLK
3 $< Ch —— FR —
4 7 = =
& ﬁ " STM32 SWD STM32SPI < > STM32 SPI CH3 GND GND
= o RST CHa
GND (> STM32 UART +3V3
Tag-Connect TC2050-IDC-NL
S2 o SsTM3212C e
o
STM32 reset SW PB 2| F
o K 1
STM32 ADC n ; 2 e
A LED stip of WS2812b can 3 1uF
_ be connected here. Which can FL
— //:Bg m? be used as headlights, blinkers — —
GND or communication with other N N
— ADC IN6 > STM32 ADC units GND GND
ADC IN4
Mid4 — ADC IN2 +3V3
Power.SchDoc « ADC IN1 g
Pinout: _ - ADC INO ws2812/Neopixel con. +3v3
9-Red- Drive - Red ALY st QUIT +5 2 F
8 - Black - Drive - Black ON/CERSW T — K ! ; s
7 - Red - Steering - Red/Black(AWD) 1
6 - Black - Steering - Blue/Red(AWD) 2 51 ESP32 JTAG P3 3 LuF
5-Red- Pot- Red . +3V3
4 - Black - Pot - Yellow S > PWswitch IN Pad L RR .
3 - Black - Pot - Black SWSPDT P13 P10 C40 ‘ND ND
> -Red- Batt+ - Red > VBatt lout VITAG 1 10 NC ESP32 JTAG LED_DOUT [ o————1 | TuE G G
1 - Black - Batt- - Black TiNAS T2 b 55 +3V3
3 B TDI
TCK 7 7 TDI > ESP32_JTAG
5 5] TDO Pad = +3v3
TDO = P9
. TCK GND )
CAR interface con. — Tag-Connect TC2050-IDC-NL ™ £ F i
+3V3 Motor_driver.SchDoc I SerVO con. 3 1uF
P4 = ;15 . RL
9 DRIVE_MOTOR_OUT1  DRIVE_IPROPI [ _t+— ENe GND =
GND
8 DRIVE_MOTOR_OUT2 ~ STEER_IPROPI P12
7 STEER_MOTOR_OUT1
6 STEER_MOTOR_OUT2 - - ; L 58| =
5 DRIVE_MOTOR DRIVE_MOTOR 1uF Female counterpart: JST SHR-03V-S-B
4 PN STEER_MOTOR C: |~ STEER MOTOR ~ PWM_SERVO [ 3 Pre crimped cable: JUMPER SSH-003T-P0.2-H X2 12"
3
2 1111 Note the "-H". Only use the "-H" 11!l
1 _L_ JST offers two types of pin contacts
5025840070 |H(D) Parameter Set oD "SSH-003T-P0.2" and "SSH-003T-P0.2-H"
— Programing/ lighthouse interface
GND ESP32 reset ESP32 BOOT g g/ g e
i > ESP32 Reset
P32 BOOT Qwiic/Stemma 12C con.
AFemale counterpart: Molex Og\:’;v g 44 > ESP32BOOT
Clik-Mate 5025780900 o SW PB +3v3 Efp PROG - ]
Pre crimped cable: (Red) Q X ESP32 Tx ESP32_I2C pe +3V3
215711-2121 (Black) 2 14—
215711-1121 7 3 coraR el gg; p
t 6 5 X . ESP32Rx ESP32_12C < SDA 3 e
= Header 3X2 1 i 1
GND == Us +3V3 _
5 L . 5 T | Sideentry =
H‘ N.C Vin = GND
A D GND
= S lenD v B2
Female counterpart: J___ csil 01uF Mid2
Amphenol FCI = SN74LV1T34 - IMU-BMI1088.SchDoc
20021444-00006 TALF
Pre crimped cable:
Samtec FFSD-03-D-03.94-01
R30 = SPI BMI088 < _ SPI BMI088
— i
IC1 +3V3 1.4k LH_RESET
P1 P2
i FRONT UP q 62
H‘ NC NCS > 8k
3 X RESET 3 R14
S neo NP m ject
Hé 1 SDA MISO g L Project:
<—2— scL MOSI = . - . e
%‘ NC NC ? GhD Eidgendssische Technische Hochschule Ziirich CRS Car
g Ne N A Swiss Federal Institute of Technology Zurich
¥——=— NC ow - ;
Y 9 9 Logic level shifter,
10 gﬁD VBQE L2 glep needed to Drawing number: 1 Rev: v.2.0 Format: | Laboratory: * Sheet: Main.SchDoc
—L 5 cqmmunicate with the 9 : T ’ : ’ ’
Lighthouse positioning deck 10F Lighthouse deck Date:  26/06/2024  15:55:03 A3 | Drawnby: MA Page 1 of 6
= File:  C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\Main.SchDoc
1 2 3 4 5 6 7 8




2 3 4 5 6 7 8
{_DRIVE_IPROPI |
DRIVE_IPROPI +3V3 POWER T |
DriveMotor Ul q)
DR VE O_FO? IPROPI 1 IPROPI ouT? 8 DRIVE_MOTOR_OUT2 POW " DRIVE MOTOR OUT2 BLUE GREEN
C_DRIVE MOTOR AWME2 33 ﬁ 8‘?82 ﬁm i g 2 ENID é DRIVE_MOTOR OUTL @
PWM_1 = Z IN1 OuUT1 5 | DRIVE_MOTOR_OUT1
VREF VM +5
- PAD 2 l
Limit current to ~1.4A 580 —_—C7 DRV8231A
10pF
——Cl—=—=—C2 C3 ——C9—=—C10
2u2F( 22uF| 0.1uF 1InF | 1nF
GND
= _ SND
ITRIP (A) x AIPROPI (uA/A) = VVREF (V) / RIPROPI (Q)
3.3V /(1.392A x 1500pA/A) = 1580Q
VIPROPI (V) = IPROPI (A) X RIPROPI
Motor current = (ADC_Voltage / 1580€2) / 1500pA
STEER_IPROPI
I POWER * ]
SteerMotor U2 @
. _ BLUE GREEN
R R > IPROPI out2 - STEER MOTOR OUT1 T” POWER [ STEER_MOTOR_OUT2
JE— PWM_2 o ToR PwM 13- N2 GND —¢ STEER_MOTOR_OUT?2
STEER_MOTOR PWM 1 STEER_MOTOR 3 N ouT1 [ STEER_MOTOR_OUTL
VREF VM +5 |
R2 PAD &
L ——C8 DRV8231A
Limit current to ~0.8A 740 10pF
——C4—=—C5 C6 ——Clt==C12
2u2F| 22uF| 0.1uF 1nF 1nF
GND
GND

m Roject

Eidgendssische Technische Hochschule Ziirich CRS Car
Swiss Federal Institute of Technology Zurich

Drawing number: 2 Rev: v.2.0 Format: | Laboratory: * Sheet: Motor_driver.SchDoc

Date:  26/06/2024  15:55:03 A3 Drawn by: MA Page 2 of 6

File: C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\Motor_driver.SchDoc

2 3 4 5 6 7




U4
16 8
X234 INTL SCK  jrg——————— z
X3 INT2 SDI =e )ﬁi
<—2< INT3 SDO1 y
B iNT4 spoz (10T
3 CSBL =oF
T Vdd CSB2
{ Vddio
Ll 2 GND PS ot
GNDIO NC ——
BMI088
PS = GND -> SPI mode
+3V3
SPI BMI088
CSACCEL | csp ACCEL
SCK =
SPI SCK
MISO
NIGS] SPI MISO
X SPI MOSI {_SPI BMI088>
& Place holder for the shuttle board CS GYRO CSB_GYRO
X
X X
X
X

12C Shuttel ID: 0x66

I

@
2
o

m Roject

Eidgendssische Technische Hochschule Ziirich CRS Car
Swiss Federal Institute of Technology Zurich

Drawing number: 3 Rev: v.2.0 Format: | Laboratory: * Sheet: IMU-BMI088.SchDoc

Date:  26/06/2024  15:55:03 A3 Drawn by: MA Page 3 of 6

File: C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\IMU-BMI088.SchDoc

4 5 6 7 8




5 6 7 8
STM32 SPI
SPI1_NSS cs
+3V3 SCK
& P
YIEG. _STM32SPI_
+3V3 MOSI
GND ee
c17 c15 0.1uF = ==
ot 1C2 ESP32-WROOM-32D/E
R23 10uF 39
[]mk T P oD [38 SPI BMI088
£5P32 Reset RC delay circuit 2 av3 1023 {3k = Mos| SPI MOSI
[ ESP32 Reset 7 EN 1022 35 ) ESP32 Tx ESP32 Tx CS GYRO CSB_GYRO
HS SENSOR_VP TXDO 34 1K MISO +3V3
—L 19 & SENSOR_VN RXDO0 :3 R25 ESP32 RX SPI MISO
__1uF 7 1034 1021 :2 ESP32 Rx SCK SPI SCK SP1 BMI1088
Y 1035 NC :1 | 00hm
9 1032 1019 :O CSB_ACCEL R5
= - 1033 1018 r<i5s 00k
N LH _RESET 1025 105 R7
€N i%b 1026 1017 3273 STM32_RESET »
1551 1027 L ERE 1016 <5z ‘ 1K
1014 NOMOXY O 104 PWM_SERVO
7" o} = 1
SteerMotor — 140 1012 223060 100 (¥ ESP32 BOOT |
PWM_1 R AN
S 59555335329
STEER_MOTOR PWM_2 []RloFDmF{:Bmp[Eas
T N ) ) mer\jjffii\iv
AN [N NN ey
DriveMotor
DRIVE_MOTOR e 1 .
— +3V3 Had some issues = GﬁD
that during boot the GND
pins are not set so +5
they might be high
R12| R13 which means the_ R26
ESP32_12C A4k .4k motors start moving I:ISSOR s c U RG B
1 - ser
SDA H N.C Vin 0.1uF
<_ESP32_I2C SCL —% A ‘|>‘
i L = +5
== SN74LV1T34 R28 D13 L
ESP32 JTAG TR 3 DINER z
t GND DOUT LED_DOUT
TTMDSI R17 —=100 ADR LED
ESP32_JTAG TCK R18 =100
D0 R19 —=100
R20 ——100 —
Strapping Pins
« MTDI/GP1012: internal pull-down
« GP10Q0: internal pull-up
« GP102: internal pull-down
« GP104: internal pull-down
« MTDO/GPIO15: internal pull-up
« GPIO5: internal pull-up
GPIO pins 12, 13, 14, 15 need to be configured as GPIO at startup, defulte is JTAG
GPIO pins 14, 15 outputs a PWM at boot m Project:
f : Enter boot ESP32
GPIO12 must not be high during boot On power ON: Eidgendssische Technische Hochschule Ziirich
ar
. ) . . 100 = LOW @ i .
t(?]zlsoerzi;ngo(gg(l)gd()e:nust be either left unconnected/floating, or driven Low, in order to enter 102 = LOW (has internal pull down) Swiss Federal Institute of Tech nology Zurich
’ 1012: flash voltage Low = 3.3V High = 1.8V (has internal pull down)
GPIO 5 and 15 must be high during boot 1015: boot messages Low = no msg High = normal output (has internal pull up) Drawing number: 4 Rev: v.2.0 Format: | Laboratory: * Sheet: ESP32.SchDoc
* dont connect anything here, connects to the internal Flash memory Date:  26/06/2024  15:55:03 A3 Drawnby:  MA Page 4 of 6
File: C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\ESP32.SchDoc
1 2 3 4 5 6 7 8




1 2 3 4 5 6 7 8
Load switch and reverse voltage protection Buck/Boost converter LDO
AV OUT =V REF x (R1 + R2)/R2, where V REF = 1.2 V.
L1 Connect REF_SENSE to the REF pin. Do not connect
NN REF_SENSE to VOUT or ground.
Inductor 1kOhm < R2 <200 kQ
c2 C20
U3 R1=3.3V/1.2V *R2 - R2
0.1uF
VBatt “Limit Vigs L oswi sw2 2 Club
POWER voltage +-12 POWER 17 Swi SW2 12 3v3
Q1 Q2 @ 1 BST1 BST2 ¢ POWER +5 POWER =
8 [D S 11 1[S D| 8 ) ) U10
[ vBat T 1 (T2 2 pa 5 |y, 9 @ 8 [y . @
in Vout Vin Vout
6 (LY EEER| EER LY 6 6 1 vin c22 L VREG VOUT_SENS —2
5 I 4 43 4 T 5 c23 =—=co4| 32 el RUN comp -2 I c25 6 RreF “BYP
< 02| L ftook D3 G a70F | 1uF LEM Il 47pF [ R33 5| REF_SENS  EN =2
b1 % MOSFET-P-Power_2 MOSFET-P-Power_2 s |, o L3 o 680pF rbo, o 5| oo
. cc — =
Diode Tranzorb 19 3k R35 R6 R1l
_ +5 PWM/SYNC 10pF 0k bok 75k ADP7157ARDZ-04-R7
+-16V R37 ” 6
. R51 = D4 M 551 GND lout )
= 10 GND ST GND ¢——— lout > 8 [Rss
GND S5 GND c3y £ LILs
5 Diode Schottky GND 47pF| C37 R40 47uF =
1 PWswitch OUT > il all I
1 PW switch OUT L &N ovp [ == ok 158k T || |css C56
= S LTC3112 ' =30 == 72 == ——C32 S8
GND 1uF - - == e
1UF 1UF 00k | luF| 4.7uF WwE | 47uF
[]RSZ !
Lo0K . 33V LED
Vgs max =
|— Q4 = +3V3
7 BSs138| +20V GND T
GREEN
A A\UE
GND
R4
1.4
GND
VBatt Under voltage protection Unity gain
+3V3 +3V3
R45 LMV358-DUAL +3V3 SR
99k 0.1% usB ©
LMV358-DUAL
\.I{\C\’)Ig?gv COMBARATOR VBatt “Need a buffer since the Cl14 > 1
[]?ggk 0.1% U6 Reverece voltage protection 4 A SIS D STEL |—|R36 0.1uF
.1% 1 5 D8 Internal Vref is 0.4V low when the uC has not BattSens>
> ouT GND 3 Setting low voltage detection too 4.03V, note that the SENSE been flashed which turns 1k =
3 GND VDD 7 o K has a Vmax of 7V input. off the system... —
SENSE GND Res Ohm  Voltage GND
R1 499 1,81
R2 499 1,81 |
ngk 0.1% lgsf R3 110 0,4001 == ACommon mode input voltage .
= GND range is Vec -1.7V s0 1.6V —
o At 16V input we would get GND
1.58V from the Vbatt voltage
divider.
= lout is 1V/A so max 2.5V or
GND 1.25v after the divider
m Project:
Eidgendssische Technische Hochschule Ziirich CRS Car
Swiss Federal Institute of Technology Zurich
Drawing number: 5 Rev: v.2.0 Format: | Laboratory: * Sheet: Power.SchDoc
Date:  26/06/2024  15:55:03 A3 Drawn by: MA Page 5 of 6
File: C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\Power.SchDoc
1 2 3 5 6 7 8




A
Boot mode C?A;
select 0.1u
+3V3 GND
RE6 00hm STM32 UART GND
—— +—
e o7 SRR RS STM32 UART >
+3V3 Avert 4 — . UART Tx
X 00hm
& o Ll el
£l
c29| c34 c3 <|<|E2 EVE
== SPIL_NSS Z|Z |8 =
10uF | 0.1uf 0.1u TIM2_CH1 S il
TIM2_CH2
J_ = alld|o|o|ol~|o|n D7
C52 GND U7 o !\
6.8pF STM32 SWD
GND | =i PS8Ry
— aopgooaoaag — RST
32768Hz 1l ypp O & pagg 24 SWCLK T { STM32 SWD > RS5
C53 §.> o |23 SWDIO
PC14-0SC32_IN PA13 DIO 1.4k
6.8pF 2 SPIL_MOSI
PC15-0SC32_OUT PA12
RRSII 2l RST PALL [k SPIL MISO STM32 12C
STM32 ADC 5] VA PALD |20 12CL SDA —_—
ADC INO 3 9 12CL SCL T STM3212C >
ADC INO =1 PAO-CK_IN PA9 scL R56 o
ADC IN1 ADC IN1 PAL PAS 8  PASOUT —_— |—Q5
ADC IN2 8] 7 — M7 Bss138
ADC IN2 —— PA2 VDD | +3V3 100
ADC IN4 MO~ O AN
< STM32ADC ADC IN6 SELEELL2YL pap ?lj C13
ADC IN7 10nF
c42 0.1uF
ADC IN9 = RSttt [
10k Filter << |¥|ol|2]o|— i
C36 STM32 SPI 5291212151212 =
o GND
10nF ~lol=lololalols
s (2] oyl [a] [a)] s Q|m —
cs Z|<|o|<|<|g )<= =
= o GND
< STM32SPI MISO
MOSI
WHEEL ENCODER
R57
CH1 1
00hm R58_
CH2
< WHEEL ENCODER ) oH3 00hm R59
00hm R60
CH4 1
00hm
——C47 ——C48 ——C49 ——C50
DNP DNP DNP DNP

I

(]
Z
w)

m Roject

Eidgendssische Technische Hochschule Ziirich CRS Car
Swiss Federal Institute of Technology Zurich

Drawing number: 6 Rev: v.2.0 Format: | Laboratory: * Sheet: STM32.SchDoc

Date:  26/06/2024  15:55:03 A3 Drawn by: MA Page 6 of 6

File: C:\Users\Marcus\Documents\Altium SVN\CRS RC car v10\STM32.SchDoc

1 2 3 4 5 6 7 8




	Schematic Prints("All Documents",Physical)
	Main.SchDoc(Main)
	Motor_driver.SchDoc(Mid1)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9


	Nets
	+3V3
	Pins
	U1-4
	U2-4


	+5
	Pins
	C1-2
	C2-2
	C3-1
	C4-2
	C5-2
	C6-1
	U1-5
	U2-5


	DRIVE_MOTOR_IPROPI
	Pins
	C7-2
	R1-2
	U1-1

	NetLabels
	DRIVE_MOTOR_IPROPI

	Ports
	DRIVE_MOTOR_IPROPI


	DRIVE_MOTOR_OUT1
	Pins
	C10-2
	U1-6

	NetLabels
	DRIVE_MOTOR_OUT1

	Ports
	DRIVE_MOTOR_OUT1


	DRIVE_MOTOR_OUT2
	Pins
	C9-2
	U1-8

	NetLabels
	DRIVE_MOTOR_OUT2

	Ports
	DRIVE_MOTOR_OUT2


	DRIVE_MOTOR_PWM_1
	Pins
	U1-3

	NetLabels
	DRIVE_MOTOR_PWM_1

	Ports
	DRIVE_MOTOR_PWM_1


	DRIVE_MOTOR_PWM_2
	Pins
	U1-2

	NetLabels
	DRIVE_MOTOR_PWM_2

	Ports
	DRIVE_MOTOR_PWM_2


	GND
	Pins
	C1-1
	C2-1
	C3-2
	C4-1
	C5-1
	C6-2
	C7-1
	C8-1
	C9-1
	C10-1
	C11-1
	C12-1
	R1-1
	R2-1
	U1-7
	U1-9
	U2-7
	U2-9


	STEER_MOTOR_IPROPI
	Pins
	C8-2
	R2-2
	U2-1

	NetLabels
	STEER_MOTOR_IPROPI

	Ports
	STEER_MOTOR_IPROPI


	STEER_MOTOR_OUT1
	Pins
	C11-2
	U2-8

	NetLabels
	STEER_MOTOR_OUT1

	Ports
	STEER_MOTOR_OUT1


	STEER_MOTOR_OUT2
	Pins
	C12-2
	U2-6

	NetLabels
	STEER_MOTOR_OUT2

	Ports
	STEER_MOTOR_OUT2


	STEER_MOTOR_PWM_1
	Pins
	U2-3

	NetLabels
	STEER_MOTOR_PWM_1

	Ports
	STEER_MOTOR_PWM_1


	STEER_MOTOR_PWM_2
	Pins
	U2-2

	NetLabels
	STEER_MOTOR_PWM_2

	Ports
	STEER_MOTOR_PWM_2



	Ports
	DRIVE_IPROPI
	DRIVE_MOTOR
	DRIVE_MOTOR.PWM_1
	DRIVE_MOTOR.PWM_2
	DRIVE_MOTOR_OUT1
	DRIVE_MOTOR_OUT2
	STEER_IPROPI
	STEER_MOTOR
	STEER_MOTOR.PWM_1
	STEER_MOTOR.PWM_2
	STEER_MOTOR_OUT1
	STEER_MOTOR_OUT2


	IMU-BMI088.SchDoc(Mid2)
	Components
	1
	C54
	C54-1
	C54-2

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10
	U4-11
	U4-12
	U4-13
	U4-14
	U4-15
	U4-16


	Nets
	+3V3
	Pins
	C54-1
	U4-3
	U4-11


	CS ACCEL
	Pins
	U4-14

	NetLabels
	CS ACCEL

	Ports
	CS ACCEL


	CS GYRO
	Pins
	U4-5

	NetLabels
	CS GYRO

	Ports
	CS GYRO


	GND
	Pins
	C54-2
	U4-4
	U4-6
	U4-7


	MISO
	Pins
	U4-10
	U4-15

	NetLabels
	MISO

	Ports
	MISO


	MOSI
	Pins
	U4-9

	NetLabels
	MOSI

	Ports
	MOSI


	NetU4_1
	Pins
	U4-1


	NetU4_2
	Pins
	U4-2


	NetU4_12
	Pins
	U4-12


	NetU4_13
	Pins
	U4-13


	NetU4_16
	Pins
	U4-16


	SCK
	Pins
	U4-8

	NetLabels
	SCK

	Ports
	SCK



	Ports
	SPI BMI088
	SPI BMI088.CSB_ACCEL
	SPI BMI088.CSB_GYRO
	SPI BMI088.SPI MISO
	SPI BMI088.SPI MOSI
	SPI BMI088.SPI SCK


	ESP32.SchDoc(Mid3)
	Components
	C15
	C15-1
	C15-2

	C17
	C17-1
	C17-2

	C19
	C19-1
	C19-2

	C41
	C41-1
	C41-2

	D13
	D13-1
	D13-2
	D13-3
	D13-4

	IC2
	IC2-1
	IC2-2
	IC2-3
	IC2-4
	IC2-5
	IC2-6
	IC2-7
	IC2-8
	IC2-9
	IC2-10
	IC2-11
	IC2-12
	IC2-13
	IC2-14
	IC2-15
	IC2-16
	IC2-17
	IC2-18
	IC2-19
	IC2-20
	IC2-21
	IC2-22
	IC2-23
	IC2-24
	IC2-25
	IC2-26
	IC2-27
	IC2-28
	IC2-29
	IC2-30
	IC2-31
	IC2-32
	IC2-33
	IC2-34
	IC2-35
	IC2-36
	IC2-37
	IC2-38
	IC2-39

	R5
	R5-1
	R5-2

	R7
	R7-1
	R7-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R28
	R28-1
	R28-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5


	Nets
	+3V3
	Pins
	C15-1
	C17-1
	IC2-2
	R5-1
	R12-2
	R13-2
	R23-2


	+5
	Pins
	C41-1
	D13-1
	U8-5


	CS GYRO
	Pins
	IC2-33

	NetLabels
	CS GYRO

	Ports
	CS GYRO


	ESP32 Reset
	Pins
	C19-2
	IC2-3
	R23-1

	NetLabels
	ESP32 Reset

	Ports
	ESP32 Reset


	ESP32 Rx
	Pins
	R25-1

	NetLabels
	ESP32 Rx

	Ports
	ESP32 Rx


	ESP32 Tx
	Pins
	R24-1

	NetLabels
	ESP32 Tx

	Ports
	ESP32 Tx


	GND
	Pins
	C15-2
	C17-2
	C19-1
	C41-2
	D13-3
	IC2-1
	IC2-5
	IC2-15
	IC2-24
	IC2-38
	IC2-39
	R10-1
	R11-1
	R64-1
	R65-1
	U8-3


	MISO
	Pins
	IC2-31

	NetLabels
	MISO

	Ports
	MISO
	MISO


	MOSI
	Pins
	IC2-37

	NetLabels
	MOSI

	Ports
	MOSI
	MOSI


	NetD13_2
	Pins
	D13-2

	Ports
	NetD13_2


	NetD13_4
	Pins
	D13-4
	R28-1


	NetIC2_4
	Pins
	IC2-4


	NetIC2_6
	Pins
	IC2-6
	R13-1

	Ports
	NetIC2_6


	NetIC2_7
	Pins
	IC2-7
	R12-1

	Ports
	NetIC2_7


	NetIC2_8
	Pins
	IC2-8
	R10-2

	Ports
	NetIC2_8


	NetIC2_9
	Pins
	IC2-9
	R11-2

	Ports
	NetIC2_9


	NetIC2_10
	Pins
	IC2-10

	Ports
	NetIC2_10


	NetIC2_11
	Pins
	IC2-11
	R64-2

	Ports
	NetIC2_11


	NetIC2_12
	Pins
	IC2-12
	R65-2

	Ports
	NetIC2_12


	NetIC2_13
	Pins
	IC2-13
	R17-1


	NetIC2_14
	Pins
	IC2-14
	R18-1


	NetIC2_16
	Pins
	IC2-16
	R19-1


	NetIC2_17
	Pins
	IC2-17


	NetIC2_18
	Pins
	IC2-18


	NetIC2_19
	Pins
	IC2-19


	NetIC2_20
	Pins
	IC2-20


	NetIC2_21
	Pins
	IC2-21


	NetIC2_22
	Pins
	IC2-22


	NetIC2_23
	Pins
	IC2-23
	R20-1


	NetIC2_25
	Pins
	IC2-25

	Ports
	NetIC2_25


	NetIC2_26
	Pins
	IC2-26

	Ports
	NetIC2_26


	NetIC2_27
	Pins
	IC2-27
	R26-1


	NetIC2_28
	Pins
	IC2-28
	R5-2
	R7-2


	NetIC2_29
	Pins
	IC2-29

	Ports
	NetIC2_29


	NetIC2_32
	Pins
	IC2-32


	NetIC2_34
	Pins
	IC2-34
	R25-2


	NetIC2_35
	Pins
	IC2-35
	R24-2


	NetR7_1
	Pins
	R7-1

	Ports
	NetR7_1


	NetR17_2
	Pins
	R17-2

	Ports
	NetR17_2


	NetR18_2
	Pins
	R18-2

	Ports
	NetR18_2


	NetR19_2
	Pins
	R19-2

	Ports
	NetR19_2


	NetR20_2
	Pins
	R20-2

	Ports
	NetR20_2


	NetR26_2
	Pins
	R26-2
	U8-2


	NetR28_2
	Pins
	R28-2
	U8-4


	NetU8_1
	Pins
	U8-1


	SCK
	Pins
	IC2-30

	NetLabels
	SCK

	Ports
	SCK
	SCK


	SPI1_NSS
	Pins
	IC2-36

	NetLabels
	SPI1_NSS

	Ports
	SPI1_NSS



	Ports
	DRIVE_MOTOR
	DRIVE_MOTOR.PWM_1
	DRIVE_MOTOR.PWM_2
	ESP32 BOOT
	ESP32 Reset
	ESP32 Rx
	ESP32 Tx
	ESP32_I2C
	ESP32_I2C.SCL
	ESP32_I2C.SDA
	ESP32_JTAG
	ESP32_JTAG.TCK
	ESP32_JTAG.TDI
	ESP32_JTAG.TDO
	ESP32_JTAG.TMS
	LED_DOUT
	LH_RESET
	PWM_SERVO
	SPI BMI088
	SPI BMI088.CSB_ACCEL
	SPI BMI088.CSB_GYRO
	SPI BMI088.SPI MISO
	SPI BMI088.SPI MOSI
	SPI BMI088.SPI SCK
	STEER_MOTOR
	STEER_MOTOR.PWM_1
	STEER_MOTOR.PWM_2
	STM32 SPI
	STM32 SPI.CS
	STM32 SPI.MISO
	STM32 SPI.MOSI
	STM32 SPI.SCK
	STM32_RESET


	Power.SchDoc(Mid4)
	Components
	C14
	C14-1
	C14-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D6
	D6-1
	D6-2

	D8
	D8-1
	D8-2

	L1
	L1-1
	L1-2

	Q1
	Q1-1
	Q1-2
	Q1-3
	Q1-4
	Q1-5
	Q1-6
	Q1-7
	Q1-8

	Q2
	Q2-1
	Q2-2
	Q2-3
	Q2-4
	Q2-5
	Q2-6
	Q2-7
	Q2-8

	Q4
	Q4-1
	Q4-2
	Q4-3

	R4
	R4-1
	R4-2

	R6
	R6-1
	R6-2

	R16
	R16-1
	R16-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R43
	R43-1
	R43-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R72
	R72-1
	R72-2

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16
	U3-17
	U3-18
	U3-19
	U3-20
	U3-21

	U5A
	U5-1
	U5-2
	U5-3
	U5-4
	U5-8

	U5B
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9


	Nets
	+3V3
	Pins
	C14-1
	C33-2
	D6-1
	U5-8
	U10-1
	U10-2


	+5
	Pins
	C25-2
	C30-2
	C31-2
	C32-2
	D4-1
	R33-2
	U3-9
	U10-4
	U10-8


	GND
	Pins
	C14-2
	C23-1
	C24-1
	C26-1
	C28-1
	C30-1
	C31-1
	C32-1
	C33-1
	C37-1
	C38-1
	C55-1
	C56-1
	D1-1
	Q4-2
	R4-1
	R40-1
	R41-1
	R47-1
	R51-2
	R72-2
	U3-1
	U3-4
	U3-10
	U3-11
	U3-20
	U3-21
	U5-4
	U6-2
	U6-4
	U6-6
	U10-9


	NetC20_1
	Pins
	C20-1
	L1-2
	U3-12
	U3-13


	NetC20_2
	Pins
	C20-2
	U3-14


	NetC21_1
	Pins
	C21-1
	L1-1
	U3-15
	U3-16


	NetC21_2
	Pins
	C21-2
	U3-17


	NetC22_1
	Pins
	C22-1
	C27-2
	U3-2


	NetC22_2
	Pins
	C22-2
	R34-2


	NetC23_2
	Pins
	C23-2
	C24-2
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	R32-2
	U3-5
	U3-6


	NetC25_1
	Pins
	C25-1
	R35-2


	NetC26_2
	Pins
	C26-2
	U10-3


	NetC27_1
	Pins
	C27-1
	R33-1
	R34-1
	R35-1
	R40-2
	U3-3


	NetC28_2
	Pins
	C28-2
	D4-2
	R37-2
	U3-18


	NetC37_2
	Pins
	C37-2
	R41-2
	U3-8

	Ports
	NetC37_2


	NetC38_2
	Pins
	C38-2
	D8-2
	U6-5


	NetC55_2
	Pins
	C55-2
	R6-1
	U10-6


	NetC56_2
	Pins
	C56-2
	U10-7


	NetD2_1
	Pins
	D2-1
	Q1-4
	R51-1


	NetD2_2
	Pins
	D2-2
	D3-2
	Q1-1
	Q1-2
	Q1-3
	Q2-1
	Q2-2
	Q2-3
	R43-1
	R52-1


	NetD3_1
	Pins
	D3-1
	Q2-4
	R43-2

	Ports
	NetD3_1


	NetD6_2
	Pins
	D6-2
	R4-2


	NetQ4_1
	Pins
	Q4-1
	R52-2
	U6-1


	NetQ4_3
	Pins
	Q4-3

	Ports
	NetQ4_3


	NetR6_2
	Pins
	R6-2
	R16-1


	NetR16_2
	Pins
	R16-2
	R38-2


	NetR32_1
	Pins
	R32-1
	U3-7


	NetR36_1
	Pins
	R36-1

	Ports
	NetR36_1


	NetR36_2
	Pins
	R36-2
	U5-6
	U5-7


	NetR37_1
	Pins
	R37-1
	U3-19


	NetR38_1
	Pins
	R38-1
	R72-1
	U10-5


	NetR45_1
	Pins
	R45-1
	R46-2


	NetR46_1
	Pins
	R46-1
	R47-2
	U5-5
	U6-3


	NetU5_1
	Pins
	U5-1


	NetU5_2
	Pins
	U5-2


	NetU5_3
	Pins
	U5-3


	VBatt
	Pins
	D1-2
	D8-1
	Q1-5
	Q1-6
	Q1-7
	Q1-8
	R45-2

	Ports
	VBatt



	Ports
	BattSens
	Iout
	PW switch IN
	PW switch OUT
	VBatt


	STM32.SchDoc(Designator)
	Components
	C13
	C13-1
	C13-2

	C29
	C29-1
	C29-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C39
	C39-1
	C39-2

	C42
	C42-1
	C42-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	D7
	D7-1
	D7-2

	Q5
	Q5-1
	Q5-2
	Q5-3

	R3
	R3-1
	R3-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R66
	R66-1
	R66-2

	R67
	R67-1
	R67-2

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8
	U7-9
	U7-10
	U7-11
	U7-12
	U7-13
	U7-14
	U7-15
	U7-16
	U7-17
	U7-18
	U7-19
	U7-20
	U7-21
	U7-22
	U7-23
	U7-24
	U7-25
	U7-26
	U7-27
	U7-28
	U7-29
	U7-30
	U7-31
	U7-32
	U7-33

	Y1
	Y1-1
	Y1-2


	Nets
	
	Ports
	
	


	+3V3
	Pins
	C29-1
	C34-1
	C35-1
	C42-1
	D7-1
	R53-2
	U7-1
	U7-5
	U7-17


	ADC IN0
	Pins
	U7-6

	NetLabels
	ADC IN0

	Ports
	ADC IN0


	ADC IN1
	Pins
	U7-7

	NetLabels
	ADC IN1

	Ports
	ADC IN1


	ADC IN2
	Pins
	C36-2
	R3-1
	U7-8

	NetLabels
	ADC IN2


	ADC IN4
	Pins
	U7-10

	NetLabels
	ADC IN4

	Ports
	ADC IN4


	ADC IN6
	Pins
	U7-12

	NetLabels
	ADC IN6

	Ports
	ADC IN6


	ADC IN7
	Pins
	U7-13

	NetLabels
	ADC IN7

	Ports
	ADC IN7


	ADC IN9
	Pins
	U7-15

	NetLabels
	ADC IN9

	Ports
	ADC IN9


	GND
	Pins
	C13-1
	C29-2
	C34-2
	C35-2
	C36-1
	C39-2
	C42-2
	C47-1
	C48-1
	C49-1
	C50-1
	C52-1
	C53-2
	Q5-2
	R54-2
	U7-33


	I2C1_SCL
	Pins
	U7-19

	NetLabels
	I2C1_SCL

	Ports
	I2C1_SCL


	I2C1_SDA
	Pins
	U7-20

	NetLabels
	I2C1_SDA

	Ports
	I2C1_SDA


	LPUART1_RX
	Pins
	R66-1
	U7-30

	NetLabels
	LPUART1_RX


	LPUART1_TX
	Pins
	R67-1
	U7-29

	NetLabels
	LPUART1_TX


	NetC13_2
	Pins
	C13-2
	Q5-1
	R56-1


	NetC52_2
	Pins
	C52-2
	U7-2
	Y1-2


	NetC53_1
	Pins
	C53-1
	U7-3
	Y1-1


	NetD7_2
	Pins
	D7-2
	R55-2


	NetQ5_3
	Pins
	Q5-3
	R55-1


	NetR3_2
	Pins
	R3-2

	Ports
	NetR3_2


	NetR53_1
	Pins
	R53-1
	R54-1
	U7-31


	NetR57_1
	Pins
	R57-1

	Ports
	NetR57_1


	NetR58_1
	Pins
	R58-1

	Ports
	NetR58_1


	NetR59_1
	Pins
	R59-1

	Ports
	NetR59_1


	NetR60_1
	Pins
	R60-1

	Ports
	NetR60_1


	NetR66_2
	Pins
	R66-2

	Ports
	NetR66_2


	NetR67_2
	Pins
	R67-2

	Ports
	NetR67_2


	NRST
	Pins
	C39-1
	U7-4

	NetLabels
	NRST

	Ports
	NRST


	PA8 OUT
	Pins
	R56-2
	U7-18

	NetLabels
	PA8 OUT


	PB2 OUT
	Pins
	U7-16

	NetLabels
	PB2 OUT


	PB4 IN
	Pins
	U7-27

	NetLabels
	PB4 IN


	PB5 IN
	Pins
	U7-28

	NetLabels
	PB5 IN


	SPI1_MISO
	Pins
	U7-21

	NetLabels
	SPI1_MISO

	Ports
	SPI1_MISO


	SPI1_MOSI
	Pins
	U7-22

	NetLabels
	SPI1_MOSI

	Ports
	SPI1_MOSI


	SPI1_NSS
	Pins
	U7-32

	NetLabels
	SPI1_NSS

	Ports
	SPI1_NSS


	SPI1_SCK
	Pins
	U7-11

	NetLabels
	SPI1_SCK

	Ports
	SPI1_SCK


	SWCLK
	Pins
	U7-24

	NetLabels
	SWCLK

	Ports
	SWCLK


	SWDIO
	Pins
	U7-23

	NetLabels
	SWDIO

	Ports
	SWDIO


	TIM2_CH1
	Pins
	C47-2
	R57-2
	U7-25

	NetLabels
	TIM2_CH1


	TIM2_CH2
	Pins
	C48-2
	R58-2
	U7-26

	NetLabels
	TIM2_CH2


	TIM2_CH3
	Pins
	C49-2
	R59-2
	U7-14

	NetLabels
	TIM2_CH3


	TIM2_CH4
	Pins
	C50-2
	R60-2
	U7-9

	NetLabels
	TIM2_CH4



	Ports
	STM32 ADC
	STM32 ADC.ADC IN0
	STM32 ADC.ADC IN1
	STM32 ADC.ADC IN2
	STM32 ADC.ADC IN4
	STM32 ADC.ADC IN6
	STM32 ADC.ADC IN7
	STM32 ADC.ADC IN9
	STM32 I2C
	STM32 I2C
	STM32 I2C.SCL
	STM32 I2C.SDA
	STM32 SPI
	STM32 SPI.CS
	STM32 SPI.MISO
	STM32 SPI.MOSI
	STM32 SPI.SCK
	STM32 SWD
	STM32 SWD.CLK
	STM32 SWD.DIO
	STM32 SWD.RST
	STM32 UART
	STM32 UART
	STM32 UART.UART Rx
	STM32 UART.UART Tx
	WHEEL ENCODER
	WHEEL ENCODER.CH1
	WHEEL ENCODER.CH2
	WHEEL ENCODER.CH3
	WHEEL ENCODER.CH4


	Components
	C16
	C16-1
	C16-2

	C40
	C40-1
	C40-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C51
	C51-1
	C51-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	IC1
	IC1-1
	IC1-2
	IC1-3
	IC1-4
	IC1-5
	IC1-6
	IC1-7
	IC1-8
	IC1-9
	IC1-10
	IC1-11
	IC1-12
	IC1-13
	IC1-14
	IC1-15
	IC1-16
	IC1-17
	IC1-18
	IC1-19
	IC1-20

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5
	P1-6

	P2
	P2-1
	P2-2
	P2-3
	P2-4
	P2-5
	P2-6
	P2-7
	P2-8
	P2-9
	P2-10

	P3
	P3-1

	P4
	P4-1
	P4-2
	P4-3
	P4-4
	P4-5
	P4-6
	P4-7
	P4-8
	P4-9

	P5
	P5-1
	P5-2
	P5-3
	P5-4

	P6
	P6-1
	P6-2
	P6-3

	P7
	P7-1
	P7-2
	P7-3

	P8
	P8-1
	P8-2
	P8-3

	P9
	P9-1
	P9-2
	P9-3

	P10
	P10-1

	P11
	P11-1

	P12
	P12-1
	P12-2
	P12-3

	P13
	P13-1
	P13-2
	P13-3
	P13-4
	P13-5
	P13-6
	P13-7
	P13-8
	P13-9
	P13-10

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R27
	R27-1
	R27-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R62
	R62-1
	R62-2

	S1
	S1-1
	S1-2
	S1-3

	S2
	S2-1
	S2-2

	S3
	S3-1
	S3-2

	S4
	S4-1
	S4-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5


	Nets
	+3V3
	Pins
	C16-2
	C43-2
	C44-2
	C45-2
	C46-2
	C51-1
	C57-2
	IC1-19
	P1-2
	P2-1
	P4-5
	P5-2
	P6-1
	P7-1
	P8-1
	P9-1
	P13-1
	R14-1
	R21-2
	R22-2
	R27-2
	R29-2
	U9-5


	+5
	Pins
	C40-2
	C58-2
	P3-1
	P12-1


	BattSens
	DRIVE_IPROPI
	DRIVE_MOTOR.PWM_1
	DRIVE_MOTOR.PWM_2
	ESP32 BOOT
	Pins
	P1-6
	S4-2

	NetLabels
	ESP32 BOOT


	ESP32 Reset
	Pins
	P1-1
	S3-2

	NetLabels
	ESP32 Reset


	ESP32 Rx
	Pins
	U9-4

	NetLabels
	ESP32 Rx


	ESP32 Tx
	Pins
	P1-3
	R30-1

	NetLabels
	ESP32 Tx


	GND
	Pins
	C16-1
	C40-1
	C43-1
	C44-1
	C45-1
	C46-1
	C51-2
	C57-1
	C58-1
	IC1-10
	P1-4
	P2-2
	P2-3
	P4-1
	P4-3
	P5-1
	P6-2
	P7-2
	P8-2
	P9-2
	P11-1
	P12-2
	P13-3
	P13-5
	P13-7
	P13-9
	R15-2
	R62-1
	S2-2
	S3-1
	S4-1
	U9-3


	Iout
	NC
	Pins
	P13-10

	NetLabels
	NC


	NetIC1_1
	Pins
	IC1-1


	NetIC1_2
	Pins
	IC1-2
	P1-5
	U9-2


	NetIC1_3
	Pins
	IC1-3
	R30-2
	R62-2


	NetIC1_4
	Pins
	IC1-4


	NetIC1_5
	Pins
	IC1-5


	NetIC1_6
	Pins
	IC1-6


	NetIC1_7
	Pins
	IC1-7


	NetIC1_8
	Pins
	IC1-8


	NetIC1_9
	Pins
	IC1-9


	NetIC1_11
	Pins
	IC1-11


	NetIC1_12
	Pins
	IC1-12
	R14-2
	R15-1


	NetIC1_13
	Pins
	IC1-13


	NetIC1_14
	Pins
	IC1-14


	NetIC1_15
	Pins
	IC1-15


	NetIC1_16
	Pins
	IC1-16


	NetIC1_17
	Pins
	IC1-17


	NetIC1_18
	Pins
	IC1-18


	NetIC1_20
	Pins
	IC1-20


	NetP2_4
	Pins
	P2-4


	NetP2_5
	Pins
	P2-5


	NetP2_6
	Pins
	P2-6
	S2-1


	NetP2_7
	Pins
	P2-7


	NetP2_8
	Pins
	P2-8


	NetP2_9
	Pins
	P2-9


	NetP2_10
	Pins
	P2-10


	NetP4_2
	Pins
	P4-2


	NetP4_4
	Pins
	P4-4


	NetP4_6
	Pins
	P4-6


	NetP4_7
	Pins
	P4-7


	NetP4_8
	Pins
	P4-8


	NetP4_9
	Pins
	P4-9


	NetP6_3
	Pins
	P6-3
	R21-1


	NetP7_3
	Pins
	P7-3
	R22-1


	NetP8_3
	Pins
	P8-3
	R27-1


	NetP9_3
	Pins
	P9-3
	R29-1


	NetP10_1
	Pins
	P10-1


	NetP12_3
	Pins
	P12-3


	NetS1_1
	Pins
	S1-1


	NetS1_2
	Pins
	S1-2


	NetS1_3
	Pins
	S1-3


	NetU9_1
	Pins
	U9-1


	SCL
	Pins
	P5-4

	NetLabels
	SCL


	SDA
	Pins
	P5-3

	NetLabels
	SDA


	SPI BMI088.CSB_ACCEL
	SPI BMI088.CSB_GYRO
	SPI BMI088.SPI MISO
	SPI BMI088.SPI MOSI
	SPI BMI088.SPI SCK
	STEER_IPROPI
	STEER_MOTOR.PWM_1
	STEER_MOTOR.PWM_2
	STM32 ADC.ADC IN0
	STM32 ADC.ADC IN1
	STM32 I2C
	STM32 SPI.CS
	STM32 SPI.MISO
	STM32 SPI.MOSI
	STM32 SPI.SCK
	STM32 UART
	TCK
	Pins
	P13-4

	NetLabels
	TCK


	TDI
	Pins
	P13-8

	NetLabels
	TDI


	TDO
	Pins
	P13-6

	NetLabels
	TDO


	TMS
	Pins
	P13-2

	NetLabels
	TMS






