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+VBAT VBAT_MEASURE

Power Supply

LCD_BL

UART_RXD_AUX

LCD_SPI_CLK

DEBUG_RX

LCD_DATACMD

LCD_SPI_MOSI

LCD_SPI_CS

DEBUG_TX

LCD_RESET

LCD_SPI_MISO

TARGET_RESET

UART_TXD_AUX

I2C_SCL_MOTION
I2C_INT_MOTION

I2C_SDA_MOTION

RPM_SENSOR
RPM_SENSOR_DIR

DISTANCE_FRONT
DISTANCE_FRONT_EN

DISTANCE_RIGHT
DISTANCE_RIGHT_EN

DISTANCE_LEFT
DISTANCE_LEFT_EN

VBAT_MEASURE

LINE_FOLLOW_1

LINE_FOLLOW_3
LINE_FOLLOW_2

LINE_FOLLOW_4
LINE_FOLLOW_5

AUX_PIN_2
AUX_PIN_1

AUX_PIN_3
AUX_PIN_4

Controller Core

VUSB
USBDATA_P
USBDATA_N DEBUG_RX

TARGET_RESET
DEBUG_TX

Debugging Interface

VBUS 1

D- 2

D+ 3

GND 5

SHIELD16

SHIELD27

ID 4
SHIELD38

SHIELD49

SHIELD510

SHIELD611

USB3075-30-A
USB

CO1

1
2

XT-30

CO3

GND

GND

Connector for the battery

Connector for the ESC

RPM_SENSOR_DIR
RPM_SENSOR

DISTANCE_FRONT

DISTANCE_RIGHT

DISTANCE_LEFT

I2C_SDA_MOTION
I2C_SCL_MOTION

DISTANCE_RIGHT_EN

DISTANCE_FRONT_EN

DISTANCE_LEFT_EN

LINE_FOLLOW_5

LINE_FOLLOW_1

LINE_FOLLOW_3
LINE_FOLLOW_2

LINE_FOLLOW_4

I2C_INT_MOTION

Sensors

1
2

XT-30

CO2

330uF
6.3V C6

20%C1

GND

LCD_SPI_CLK

UART_TXD_AUX

LCD_SPI_MOSI

LCD_BL

LCD_SPI_CS

LCD_DATACMD

UART_RXD_AUX

LCD_RESET

LCD_SPI_MISO

I2C_SCL_MOTION
I2C_SDA_MOTION

TARGET_RESET

AUX_PIN_1
AUX_PIN_2
AUX_PIN_3
AUX_PIN_4

Display and IOs
SHIELD

VUSB
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PICO109 
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PICO302 

COCO3 
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L11

VIN2

EN3

PS/SYNC4 PG 5

VAUX6

GN
D

7

FB 8

VOUT 9

L2 10

PG
ND

11

TPS63061DSCT
U1

GNDGND

16V0402

100nF 10%
X7R

C8
16V0805

10uF 10%
X5R

C6C3 C4

GND

25V0805

22uF 20%
X5R

C13C12C11C10

GND

+5V

1uH

L1

+VBAT

reverse-current protection

SOT_23

1
2 3

IRLML5203PBF

Q
1

1M 1%
0402R

3

1
3

2

PMEG2020CPA

D2

+5V_USB

GND

SOT23

12

3

TR_00084
BSS123,215

Q2

GND

VBEC

P
G

N
D

1

VIN2

EN3

SW 7

VOS 6

FB 5

PG 8

A
G

N
D

1
4

E
P

9

TPS62172DSGT
U2

GND

2.2uH

L2

25V
1206

22uF 10%
X5RC

9

GND

+3.3V

16V0805

10uF 10%
X5R

C7C5

GND

120k 1%
0402 R

6

47k 1%
0402 R

7

GND

120k 1%
0402 R

8

47k 1%
0402 R

9

GND

120k 1%
0402R

4

47k 1%
0402

R5

0603
Green

D3

GND

0603
Green

D4

390R 1%
0402

R
11

GND

+5V On LED

+3.3V On LED

120k 1%
0402R

1

33k 1%
0402R

2

GND

SOT23-3
BAR43FILM

D
1

GND

VBAT_MEASURE

25V0603
15nF 5%

C0G/NP0

C2

GND

GND

Power Supply +5V

Power Supply +3.3V

680R 1%
0402R

10

PIC201 

PIC202 COC2 

PIC301 

PIC302 COC3 

PIC401 

PIC402 COC4 

PIC501 

PIC502 COC5 

PIC601 

PIC602 COC6 

PIC701 

PIC702 COC7 

PIC801 

PIC802 COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 COC10 

PIC1101 

PIC1102 COC11 

PIC1201 

PIC1202 COC12 

PIC1301 

PIC1302 COC13 

PID101 

PID103 
COD1 

PID201 

PID202 

PID203 

COD2 

PID301 

PID302 

COD3 

PID401 

PID402 

COD4 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIQ101 

PIQ102 PIQ103 

COQ1 

PIQ201 PIQ202 

PIQ203 

COQ2 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 

COR3 

PIR401 

PIR402 
COR4 

PIR501 PIR502 COR5 

PIR601 

PIR602 

COR6 

PIR701 

PIR702 

COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIU101 

PIU102 

PIU103 

PIU104 PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

COU2 

PO0VBAT 

POVBAT0MEASURE 
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PG5/OC0B 1

PE0/RXD0/PCINT82
PE1/TXD03
PE2/XCK0/AIN04
PE3/OC3A/AIN15
PE4/OC3B/INT46
PE5/OC3C/INT57
PE6/T3/INT68
PE7/CLKO/ICP3/INT79

VCC110

GND111

PH0/RXD2 12
PH1/TXD2 13
PH2/XCK2 14
PH3/OC4A 15
PH4/OC4B 16
PH5/OC4C 17
PH6/OC2B 18

PB0/SS/PCINT019

PB1/SCK/PCINT120

PB2/MOSI/PCINT221

PB3/MISO/PCINT322

PB4/OC2A/PCINT423

PB5/OC1A/PCINT524

PB6/OC1B/PCINT625

PB7/OC0A/OC1C/PCINT726

PH7/T4 27

PG3/TOSC2 28
PG4/TOSC1 29

RESET 30

VCC231

GND232

XTAL233
XTAL134

PL0/ICP4 35
PL1/ICP5 36

PL2/T5 37
PL3/OC5A 38
PL4/OC5B 39
PL5/OC5C 40

PL6 41
PL7 42

PD0/SCL/INT043
PD1/SDA/INT144
PD2/RXD1/INT245
PD3/TXD1/INT346
PD4/ICP147
PD5/XCK148
PD6/T149
PD7/T050

PG0/WR 51
PG1/RD 52

PC0/A853
PC1/A954
PC2/A1055
PC3/A1156
PC4/A1257
PC5/A1358
PC6/A1459
PC7/A1560

VCC361

GND362

PJ0/RXD3/PCINT9 63
PJ1/TXD3/PCINT10 64
PJ2/XCK3/PCINT11 65

PJ3/PCINT12 66
PJ4/PCINT13 67
PJ5/PCINT14 68
PJ6/PCINT15 69

PG2/ALE 70

PA7/AD771
PA6/AD672
PA5/AD573
PA4/AD474
PA3/AD375
PA2/AD276
PA1/AD177
PA0/AD078

PJ7 79

VCC480

GND481

PK7/ADC15/PCINT23 82
PK6/ADC14/PCINT22 83
PK5/ADC13/PCINT21 84
PK4/ADC12/PCINT20 85
PK3/ADC11/PCINT19 86
PK2/ADC10/PCINT18 87

PK1/ADC9/PCINT17 88
PK0/ADC8/PCINT16 89

PF7/ADC7 90
PF6/ADC6 91

PF5/ADC5/TMS 92
PF4/ADC4/TMK 93

PF3/ADC3 94
PF2/ADC2 95
PF1/ADC1 96
PF0/ADC0 97

AREF98

GND599

AVCC100

ATMEGA2560-16AU
U3

GND

25V0402

10nF 5%
X7R

C32C30C29C28

16V0402

100nF 10%
X7R

C25C24C23C22

16V0805

10uF 10%
X5R

C18C17C15C14

+5V

+5V

TARGET_RESET

LCD_SPI_CLK
LCD_SPI_MOSI
LCD_SPI_MISO

LCD_RESET

LCD_DATACMD

LCD_BL

LCD_SPI_CS

UART_TXD_AUX

UART_RXD_AUX

DEBUG_RX

DEBUG_TX

1
2
3

CO4

VBEC

1
2
3

CO5

1
2
3

CO6

Transponder

Steering

Throttle

200R 1%
0402

R12

GND

200R 1%
0402

R13

330uF
6.3V
C6
20%

C16
16V

0805

10uF 10%
X5R

C21

2

1
3

4
16MHz

Y1

50V0402
10pF 5%

C0G/NP0

C20

C19

16V0402

100nF 10%
X7R

C27

16V0805

10uF 10%
X5R

C26

16V0402

100nF 10%
X7R

C31

GND

0402

21
FB1

+5V
GND

+5V

16V
0805

10uF 10%
X5R

C34

GND

GND

SMD

12
34

EVQQ2W02W

M
P

1

GND

I2C_SDA_MOTION
I2C_SCL_MOTION

I2C_INT_MOTION

RPM_SENSOR

RPM_SENSOR_DIR

DISTANCE_FRONT

DISTANCE_FRONT_EN

DISTANCE_RIGHT

DISTANCE_RIGHT_EN

DISTANCE_LEFT

DISTANCE_LEFT_EN

VBAT_MEASURE

RPM_SENSOR

RPM_SENSOR

LINE_FOLLOW_2

LINE_FOLLOW_3

LINE_FOLLOW_4

LINE_FOLLOW_5

LINE_FOLLOW_1

DISTANCE_FRONT
DISTANCE_RIGHT
DISTANCE_LEFT
VBAT_MEASURE

LCD_SPI_CS

LCD_SPI_MISO
LCD_SPI_MOSI
LCD_SPI_CLK

AREF
AVCC

TARGET_RESET

STEERING
THROTTLE

RPM_SENSOR_DIR

DISTANCE_FRONT_EN

DISTANCE_RIGHT_EN
DISTANCE_LEFT_EN

I2C_SDA_MOTION
I2C_SCL_MOTION

I2C_INT_MOTION

DEBUG_RX
DEBUG_TX

LCD_BL
LCD_RESET
LCD_DATACMD

UART_TXD_AUX
UART_RXD_AUX

R14 THROTTLE

0R 5%
0402

R15 STEERING

GND

1
2
3

B3B-XH-A

CO7

AUX_PIN_1

AUX_PIN_2
AUX_PIN_3

AUX_PIN_4

AUX_PIN_1

AUX_PIN_2
AUX_PIN_3

AUX_PIN_4

4k7 1%
0402R

18

R
17

LINE_FOLLOW_1

LINE_FOLLOW_2

LINE_FOLLOW_3

LINE_FOLLOW_4

LINE_FOLLOW_5

50V 0402
22pF 5%

C0G/NP0

C33

GND

ATMEGA256 Controller Core

10k 1%
0402R

16

START_BUTTON
STOP_BUTTON

not populated

PIC1401 

PIC1402 COC14 

PIC1501 

PIC1502 COC15 

PIC1601 

PIC1602 

COC16 

PIC1701 

PIC1702 COC17 

PIC1801 

PIC1802 COC18 

PIC1901 PIC1902 

COC19 

PIC2001 PIC2002 

COC20 

PIC2101 

PIC2102 COC21 

PIC2201 

PIC2202 COC22 

PIC2301 

PIC2302 COC23 

PIC2401 

PIC2402 COC24 

PIC2501 

PIC2502 COC25 

PIC2601 

PIC2602 COC26 

PIC2701 

PIC2702 COC27 

PIC2801 

PIC2802 COC28 

PIC2901 

PIC2902 COC29 

PIC3001 

PIC3002 COC30 

PIC3101 

PIC3102 COC31 

PIC3201 

PIC3202 COC32 

PIC3301 

PIC3302 
COC33 

PIC3401 

PIC3402 COC34 

PICO401 

PICO402 

PICO403 

COCO4 

PICO501 
PICO502 

PICO503 

COCO5 

PICO601 
PICO602 
PICO603 

COCO6 

PICO701 

PICO702 
PICO703 

COCO7 

PIFB101 PIFB102 

COFB1 

PIMP101 PIMP102 

PIMP103 PIMP104 

COMP1 

PIR1201 PIR1202 COR12 

PIR1301 PIR1302 COR13 

PIR1401 PIR1402 COR14 
PIR1501 PIR1502 COR15 

PIR1601 

PIR1602 

COR16 

PIR1701 

PIR1702 

COR17 
PIR1801 

PIR1802 

COR18 

PIU301 

PIU302 
PIU303 

PIU304 

PIU305 
PIU306 

PIU307 

PIU308 
PIU309 

PIU3010 

PIU3011 

PIU3012 
PIU3013 

PIU3014 

PIU3015 
PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 
PIU3021 

PIU3022 

PIU3023 
PIU3024 

PIU3025 

PIU3026 

PIU3027 

PIU3028 
PIU3029 

PIU3030 
PIU3031 

PIU3032 

PIU3033 
PIU3034 

PIU3035 
PIU3036 
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PIU3040 

PIU3041 
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PIU3044 

PIU3045 

PIU3046 
PIU3047 
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PIU3049 
PIU3050 
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PIU3064 

PIU3065 
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PIU3067 
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PIU3070 

PIU3071 
PIU3072 

PIU3073 
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PIU3075 
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PIU3094 

PIU3095 

PIU3096 
PIU3097 

PIU3098 

PIU3099 

PIU30100 

COU3 

PIY101 
PIY102 

PIY103 
PIY104 

COY1 

POAUX0PIN01 

POAUX0PIN02 
POAUX0PIN03 

POAUX0PIN04 

PODEBUG0RX 
PODEBUG0TX 

PODISTANCE0FRONT 

PODISTANCE0FRONT0EN 

PODISTANCE0LEFT 

PODISTANCE0LEFT0EN 

PODISTANCE0RIGHT 

PODISTANCE0RIGHT0EN 

POI2C0INT0MOTION 

POI2C0SCL0MOTION 
POI2C0SDA0MOTION 

POLCD0BL 

POLCD0DATACMD 
POLCD0RESET 

POLCD0SPI0CLK 
POLCD0SPI0CS 

POLCD0SPI0MISO 
POLCD0SPI0MOSI 

POLINE0FOLLOW01 
POLINE0FOLLOW02 
POLINE0FOLLOW03 
POLINE0FOLLOW04 
POLINE0FOLLOW05 

PORPM0SENSOR 
PORPM0SENSOR0DIR 

POTARGET0RESET 

POUART0RXD0AUX 
POUART0TXD0AUX 

POVBAT0MEASURE 
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USBDP14
USBDM15

3V3OUT16

RESET18

OSCI27

OSCO28

V
C

C
IO

1

V
C

C
19

NC5

NC112

TEST 26

TXD 30

DTR 31

RTS 32
RXD 2

RI 3

DSR 6

DCD 7

CTS 8

CBUS4 9

CBUS2 10

CBUS3 11

CBUS1 21
CBUS0 22

G
N

D
4

G
N

D
1

17

G
N

D
2

20

AG
N

D
24

G
N

D
3

33

NC213

NC323

NC425

NC529

FT232RQ
U4

+5V

3
5

1
2

4

TPD3E001DRLR

D5

R19

0402

12pF 5%
C0G/NP0

C38

GND GND

GND

16V0402

100nF 10%
X7R

C39

GND

16V0402

100nF 10%
X7R

C43

16V0805

10uF 10%
X5R

C35

GND GND

+5V_USB

16V0805

10uF 10%
X5R

C42

GND GND GND

SHIELD GND

0402

21
FB2

SHIELD

27R 1% 0402
R20

C37

0402

21
FB3

16V0402

100nF 10%
X7R

C36

16V0402

100nF 10%
X7R

C40

16V0402

100nF 10%
X7R

C41

USBDATA_N

VUSB

TARGET_RESET

DEBUG_RX

USBDATA_P

DEBUG_TX

0603
Green

D7

TX0603
Red

D6

RX

USBDATA_N

USBDATA_P

DEBUG_RX_LED
DEBUG_TX_LED

Arduino Debugging Interface

680R 1%
0402
RE_00119R

22

330R 1%
0402
RE_00115 R

21

PIC3501 

PIC3502 COC35 

PIC3601 

PIC3602 COC36 

PIC3701 

PIC3702 COC37 

PIC3801 

PIC3802 COC38 

PIC3901 

PIC3902 COC39 

PIC4001 

PIC4002 COC40 

PIC4101 

PIC4102 COC41 

PIC4201 

PIC4202 COC42 

PIC4301 PIC4302 

COC43 

PID501 
PID502 

PID503 

PID504 

PID505 COD5 

PID601 

PID602 

COD6 PID701 

PID702 

COD7 

PIFB201 PIFB202 

COFB2 

PIFB301 PIFB302 

COFB3 

PIR1901 PIR1902 COR19 

PIR2001 PIR2002 COR20 

PIR2101 

PIR2102 

COR21 
PIR2201 

PIR2202 

COR22 
PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 
PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 

PIU4025 
PIU4026 

PIU4027 

PIU4028 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

COU4 

PODEBUG0RX 
PODEBUG0TX 

POTARGET0RESET 
POUSBDATA0N 
POUSBDATA0P 

POVUSB 
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DISTANCE_FRONT

RPM_SENSOR

RPM_SENSOR_DIR

+5V

82k 1%
0402

R26

GND

25V0603
15nF 5%

C0G/NP0

C47

GND

330uF
6.3V
C6

20%C44

4R7 5%
0603R

23

GND

+5V

16V0805

10uF 10%
X5R

C50

GND

R
33

10k 1%
0402 R

32

Rotation Sensor Input

Distance Sensors

GND

16V0402

100nF 10%
X7R

C56

GND

+3.3V

9-Axis Motion Sensor

16V0402

100nF 10%
X7R

C55

GND

25V0402

10nF 5%
X7R

C57

GND

GND

VC
C

A
1

SCLA 2

SDAA 3

G
N

D
4

EN 5
SDAB6
SCLB7

VC
C

B
8 TCA9617B

U5

+3.3V

16V0402

100nF 10%
X7R

C52

GND

GND

+5V

16V0402

100nF 10%
X7R

C51

GND
RESV1 1

RESV2 19

RESV3 20

V
D

D
13

SDA_SDI24

AUX_DA21
AUX_CL7

VDDIO8

AD0_SDO9

REGOUT10
FSYNC11

INT12

SCL_SCLK23
NC1 2

NC2 3

NC3 4

NC4 5

NC5 6

NC7 15

NC8 16

NC9 17

G
N

D
18

NC6 14

nCS22

NC10 25

MPU-9250U6
4k7 1%
0402R

38

R
37

4k7 1%
0402 R

35

R
36

I2C_SCL_MOTION

I2C_SDA_MOTION

16V0402

1uF 10%
X5R

C53

Line Follower Inputs

DISTANCE_FRONT_EN

GND

GND

DISTANCE_RIGHT

+5V

82k 1%
0402

R27

GND

25V0603
15nF 5%

C0G/NP0

C48

GND

330uF
6.3V
C6

20%C45

4R7 5%
0603R

24

GND

DISTANCE_RIGHT_EN

GND

DISTANCE_LEFT

+5V

82k 1%
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