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Main_Proccessor

AVR644PA

1_PB0/T0
2_PB1/T1
3_PB2/AIN0
4_PB3/AIN1
5_PB4/SS
6_PB5/MOSI
7_PB6/MISO
8_PB7/SCK
9_RESET
10_VCC
11_Gnd
12_Xtal2
13_Xtal1
14_PD0/RX0
15_PD1/TX0
16_PD2/RX1
17_PD3/TX1
18_PD4/OC1B
19_PD5/OC1A
20_PD6/OC2B 21_PD7/OC2A

22_PC0/SCL
23_PC1/SDA
24_PC2/TCK
25_PC3/TMS
26_PC4/TDO
27_PC5/TDI

28_PC6/TOSC1
29_PC7/TOSC2

30_AVCC
31_GND

32_AREF
33_PA7/ADC7
34_PA6/ADC6
35_PA5/ADC5
36_PA4/ADC4
37_PA3/ADC3
38_PA2/ADC2
39_PA1/ADC1
40_PA0/ADC0

C11

4.7µF

C12

4.7µF

C1

.01µF

C2

.01µF

C5
.01µF

C6
.01µF

L2
10mH

AVCC

AVCC AVCC

AVR_M_Crystal

Crystal18.432Mhz
1 2

C3

18pF

C4

18pF

Reset_Main

1
2 3

4

Reset_Co
1
2 3

4

XTal1 XTal2

XTal2
XTal1

VCC
VCC

PB0_M
PB1_M
PB2_M
PB3_M
PB4_M
PB5_M
PB6_M
PB7_M

PD6_M

PA0_M

PD4_M
PD5_M

PD7_M

PD3_M
PD2_M

PD0_M
PD1_M

PA1_M
PA2_M
PA3_M
PA4_M
PA5_M
PA6_M
PA7_M

PC0_M
PC1_M
PC2_M
PC3_M
PC4_M
PC5_M
PC6_M
PC7_M

PD7_C

PC0_C
PC1_C
PC2_M
PC3_C
PC4_C
PC5_CPC6_C

PD6_C

PD4_C

PD5_C

PD3_C
PD2_C

PD0_C
PD1_C

PB0_C PB1_C
PB2_C
PB3_C
PB4_C
PB5_C

PB6_C
PB7_C

Crystal oscillator
Main

AREF Filter

Interfaces1 Power1Encoders1 Linear_Drivers1

JTAG1

JTAGCon

1
2
3
4
5 10

9
8
7
6PC2_M

PC4_M
PC3_M

PC5_M

RESET_M

RESET_C

RESET_M
VCC

JTAG Connector Main

ISP_Connector_M

ISP_Connector

1
3
5 6

4
2 VCCPB6_M

PB7_M
RESET_M

PB5_M

Interface2

VCC
ISP Connector Main

ISP_Connector_C

ISP_Connector

1
3
5 6

4
2 VCC

RESET_C

ISP Connector Co

R1
10.0kΩ

R2
10kΩ

VCC

VCCMain Processor
     AVR 644P

CoProcessor
   AVR 328P

Gnd

AREF_M

AREF_C

H_Bridge1Current_Sense1

Serial enable to CoPro

PB0_M

PB3_M
PB4_M

PB1_MVCC
V_In

5VHP

Mo_Pwr

SPI Bus 
PB2_M

PB5_M

PB6_M

PB7_M

Interrupt

Miso
Mosi

SCK

SPI Chip Selects  

R75
10kΩ

PB2_M

VCC

PC0_M

PC1_M

PC2_M

PC3_M

PC4_M

PC5_M

PC6_M

PD4_M Lin_DAC
Spare
Enc 0
Enc 1
Spare
Spare
CoProcessor
Spare

Dir 0
Dir 1
PWM 0
PWM 1

PB5_M
PB7_M
PD4_M

SPI to DAC
MOSI
SCK
CSPC4_M

PC5_M Enc0CS
Enc1CS

PB5_M
PB7_M

SPI to Encoders
MOSI
SCK

PA0_M
PA1_M

CurSen0
CurSen1

Analog Port
PA0_M

PA1_M

PA2_M

PA3_M

PA4_M

PA5_M

PA6_M

PA7_M

Cur Sens 0
Cur Sens 1
DSub0 Analog
DSub1 Analog

Servo Ports CoProc
Analog Ports

DSub Connectors
Sinking Fets

Port Break Outs
USB to Uart
LED's
Switches
Sensor Breakouts

Analog 4
Analog 5
Analog 6
Analog 7

Sub Circuits

Gnd 0

PD2_M

PD3_M

TX1 Main

ResetC

TEST_PT1

ResetM

TEST_PT1

RESET_CRESET_M

RX1 Main 

Co_Processor

AVR328P

1_PC6/Reset
2_PD0/RX
3_PD1/TX
4_PD2/INT0
5_PD3/Int1
6_PD4/TO
7_VCC
8_GND
9_PB6/Xtal1
10_PB7/Xtal2
11_PD5/T1
12_PD6/AIN0
13_PD7/AIN1
14_PB0/ICP1 15_PB1/PCInt1

16_PB2/SS
17_PB3/MOSI
18_PB4/MISO

19_PB5/SCK
20_AVCC
21_Aref

22_Gnd
23_PC0/ADC0
24_PC1/ADC1
25_PC2/ADC2
26_PC3/ADC3
27_PC4/ADC4
28_PC5/ADC5

Gnd
Gnd

PB6_C PB7_C

CoProCrystal

Crystal16Mhz

1 2
C37

18pF

C38

18pF

Crystal oscillator
Co

R761mΩ

PB4_C
PB5_C PB3_C

CoPro_TXRX

HDR2X2
TX Co

PD0_C

PD1_C

RX Co 

R661mΩ
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SW4

12
3 4

SW5

12
3 4

SW6

12
3 4

SW7

12
3 4

Switches

LEDS

PortA_M PortB_M

PortC_M PortD_M

VCC VCC

VCCVCC

VCC

VCC

VCC

VCC

Gnd

Gnd Gnd

Gnd

Gnd

Gnd

Gnd

PA0_M PA1_M

PA2_M PA3_M

PA4_M PA5_M

PA6_M PA7_M

PB1_MPB0_M

PB2_M PB3_M

PB4_M PB5_M

PB6_M PB7_M

PC0_M PC1_M

PC2_M PC3_M

PC4_M PC5_M

PC6_M PC7_M

PD0_M PD1_M

PD2_M PD3_M

PD4_M PD5_M

PD6_M PD7_M

R3
10kΩ

R4
10kΩ

R5
10kΩ

R6
10kΩ

R7
10kΩ

R8
10kΩ

R9
10kΩ

R10
10kΩ

SW_0 SW_1 SW_2 SW_3 BU_3BU_2BU_1BU_0

SW_0 SW_1

SW_2 SW_3

BU_0 BU_1

BU_2 BU_3

Button Port

Main Processor Breakout

LED_1

LED_2 LED_3

LED_4 LED_5

LED_6 LED_7

LED_0
R11
330Ω

R12
330Ω

R13
330Ω

R14
330Ω

R15
330Ω

R16
330Ω

R17
330Ω

R18
330Ω

LED0 LED3 LED5 LED7LED1 LED2 LED4 LED6

LED Port

LED_0 LED_1 LED_2 LED_3 LED_4 LED_5 LED_6 LED_7

PD0_M

PD1_M

PD2_M

PD3_M

Serial 0 Serial 1

TX_RX_0C
RX

TX

PD0_C

PD1_C

TX/RX_C_0
TX_RX_0M

RX

TX

Ultra_In

1
3
5 6

4
2

ACC_COM_IN

3 4

5

7 8

21

6

Sensor_Out

Ultra_Out

VCC

VCC
Accelerometer & 
Compass Plug

Ultrasonic Module Plug

US_VO

US_TX

ACCEL_Jumper

Sensor Interface

PD1_M

PD0_M

TX\RX_M_0

TXM1TXM0

RXM0 RXM1

FTDI232

FTDI

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

16
17
18
19
20
21
22
23
24
25
26
27
28

C7
.1µF

C8
10µF

VCC

TX_LED

RX_LED

R19

330Ω
R20

330Ω

VCC

Gnd

Gnd

Gnd
Gnd

VCC

TX_USB

RX_USB

USB_COM_SEL

RX_USB

TX_USB

UART to USB Selector

USB
1
2
3 4

5
Gnd

VCC

5V Serial UART to USB

USB_P
USB DATA +

USB_N
USB Data -

Comp DIO
Accel CS
CLK
Comp CS
Acc DIO

PortB_C PortC_C PortD_C
PB0_C
PB1_C
PB2_C
PB3_C
PB4_C
PB5_C
PB6_C
PB7_C

PC0_C
PC1_C
PC2_C
PC3_C
PC4_C
PC5_C
PC6_C

PD0_C
PD1_C
PD2_C
PD3_C
PD4_C
PD5_C
PD6_C
PD7_C

Co Processor Breakout

SW0

SwitchIO

1
2
3 4

5

SW1

SwitchIO

1
2
3 4

5

SW2

SwitchIO

1
2
3 4

5

SW3

SwitchIO

1
2
3 4

5
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VCC_Reg
voltage_reg

1
2 3

V_In VCC

VCC_LED
LED_0805

Vin_LED

LED_0805 R21

1.75kΩ

R22

330Ω

VCC_Fuse

1Afuse

5VHP_Reg
High_power_regulator

1
2 3

V_In 5VHP

C9

120µF

C10

120µF

5VHP_Fuse

3Afuse

5VHP RegulatorVCC Regulator

C13
0.33µF

C14
0.1µF

Motor_Pow_Sel

Motor Power Selector

5VHP Mo_Pwr

Motor Power Selection

5VHP_LED

LED_0805
R23
330Ω

6V_24V_In

6-24VIn
1 2

Power_Breakout

5VHP
VCC

V_In

Power 
V_In

V_In
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Encoder0

LS7366R

1
2
3
4
5
6
7 8

9
10
11
12
13
14

Index_0

Enc_A_0

Enc_B_0

Int0
L Flag Interrupt

CS_Enc1

Enc_A0

1

Enc_B0

Index0

Encoder_Crystal
Crystal18.432Mhz

1 2

C15
18pF

C16
18pF

XTal1_1 XTal2_1

     Encoder
Crystal oscillator

XTal1_1
XTal2_1

R24
10kΩ

VCC

PC5_M

PB7_M
PB6_M
PB5_M

VCC
VCC

PB2_M

Encoder1

LS7366R

1
2
3
4
5
6
7 8

9
10
11
12
13
14

Index_1

Enc_A_1

Enc_B_1

Int1
L Flag Interrupt

CS_Enc0

Enc_A1

1

Enc_B1

Index1

XTal1_1
XTal2_1

R25
10kΩ

VCC

VCC
VCC

PC4_M

PB7_M
PB6_M
PB5_M PB2_M

Encoder_0 Encoder_1

C17
.1µF

VCC
Bypass Cap

R65

909kΩ



0

0

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

E E

F F

G G

Lin0

OPA548T

1

2
4

5

6

3

7

Lin1

OPA548T

1

2
4

5

6

3

7

Lin2

OPA548T

1

2
4

5

6

3

7

Lin3

OPA548T

1

2
4

5

6

3

7

Mo_Pwr

Mo_PwrMo_Pwr

Mo_Pwr

R26

1kΩ

R27

1kΩ

R28

1kΩ

R29

1kΩ

R30
1kΩ

R31
1kΩ

R32
1kΩ

R33

5.1kΩ

R34

5.1kΩ R35
1kΩ

R36

5.1kΩ
R37

5.1kΩ

Lin_Dis_0 Lin_Dis_2

Lin_Dis_3
Lin_Dis_1

Lin_0_+

Lin_0_- Lin_1_-

Lin_1_+

Dac0 Dac2

Lin_Out_2Lin_Out_0

Dac1

Lin_Out_1

Dac3

Lin_Out_3

Mo_Pwr

C18

120µF

C19

120µF

Power Bypass
Capacitor M0

Mo_Pwr

C20

120µF

C21

120µF

Power Bypass
Capacitor M1

DAC

LTC2634

1
2
3
4
5 6

7
8
9

10

VCC

DAC_1

DAC_0

DAC_2

DAC_3

PD4_M

PB7_M

PB5_M

C22

10µF

Dac_En

DAC

C23
10µF

C24
0.1µF

VCC

DAC_0

DAC_1
DAC_3

DAC_2

Linear Motor Driver 0 and 1 Linear Motor Driver 2 and 3

Lin_1_+ Lin_1_-

Lin_0_+ Lin_0_-
cursensM_0_-cursensM_0_+

cursensM_1_+ cursensM_1_-

Lin 0 to current sense 

Lin 1 to current sense
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Servo_0

Servo_1

Servo_2

Servo_3

Servo_4

Servo_5

Servo_6

Servo_7

Analog7

Analog6

Analog5

Analog4

Gnd
R38

100Ω

R39

100Ω

R40

100Ω

R41

100Ω

R42

100Ω

R43

100Ω

R44

100Ω

R45

100Ω

Servo0

Servo1

Servo3

Servo2

Servo4

Servo5

Servo6

Servo7

R46

100Ω

R47

100Ω

R48

100Ω

R49

100Ω

PA7_M

PA6_M

PA5_M

PA4_M

Gnd
VCC

5VHP
Servo Output from Co Processor Analog Inputs to

     AVR ADC DSub1

DSUB15F

Dsub0

DSUB15F

DsubM0-

DsubM0+ DsubM1+

DsubM1-

Enc_A_0 Enc_A_1
Enc_B_0 Enc_B_1

VCC VCC
5VHP 5VHP

5VHP 5VHP

Mo_Pwr Mo_Pwr

R50
1kΩ

R51
1kΩ

R52
1kΩ

R53
1kΩ

R54
1kΩ

R55
1kΩ

R56
1kΩ

R57
1kΩ

R58
1kΩ

R59
1kΩ

Index_0 Index_1
ServoA_0
ServoB_0

ServoA_1
ServoB_1

Analog_0

Fet_0

Analog_1

Fet_1
Jumper_1Jumper_0

DSub Motor Port 0 DSub Motor Port 1

Servo0
Servo1

Servo3
Servo2

Servo4
Servo5
Servo6
Servo7

Servo Ports to Co Processor

Analog_0

Jumper_1Jumper_0

Fet_1

Analog_1

Fet_0

Fet0
ZXMN4A06

Fet1
ZXMN4A06

PA2_M PA3_M
Jumper0 Jumper1

R60
4kΩ

R61
4kΩ

Fets_0_1

High Power Sinking Fet

Rated for 5 Amps at 10v. PD6_C
PD5_C

PD7_C
PB0_C
PB1_C

PD4_C
PD3_C
PD2_C



0

0

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

E E

F F

G G

HBridge

L6205

1
2
3
4
5
6
7
8
9
10 11

12
13
14
15
16
17
18
19
20

Not_Gate
1
2
3 4

5
6

U46

Diode

U47

Diode

R62
100Ω

R63

2.2kΩ C25
5.6nF

C26
5.6nF

C27

220nF

C28

10nF

C29

120µF

C30

120F

PWM_0

Dir_0

PWM_1

Dir_1

R64

2.2kΩ

Mo_Pwr
Mo_Pwr

Mo_Pwr

VCC

Mo_Pwr

Gnd
Gnd

Gnd

Gnd
Gnd

Gnd

PB0_M

PB3_M

PB1_M

PB4_M

M_0_+

M_0_-

M_1_-

M_1_+

H-Bridge Motor Driver 

These motor Drivers are half bridges.
They switch the voltage between
 0V and Mo_Pwr. M_0 and M_1 can be
used together for Stepper motors

H_Mot_1

H_Mot_0

M_1_+

M_1_-

M_0_-

M_0_+
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CurSens0

LMP8601

1
2
3
4 5

6
7
8

R67
0Ω

R68
6.65kΩ

C31

.1µF C32

.1µF

C33

.1µF

R69
0Ω

R70

0.05Ω

cursensM_0_+

cursensM_0_- DsubM0-

DsubM0+

DsubM1-

DsubM1+ cursensM_1_+

cursensM_1_-

VCC

cursensM_0 cursensM_1

CurSens1

LMP8601

1
2
3
4 5

6
7
8

R71
0Ω

R72
6.65kΩ

C34

.1µF C35

.1µF

C36

.1µF

R73
0Ω

R74

0.05Ω

VCC

Cur_sen_M_0 Cur_Sen_M_1

Current Sense Motor 0 Current Sense Motor 1

PA0_M PA1_M

CurSen_En_0

Current Sense Enable

CurSens_En_1

Current Sense Enable

R55 and R66 are disconnected for normal operation


