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  DEBUG SCOPE A4  1

Batt0  A5/AN4  3  

/RESET  5

N/C -  IR0  A0/AN0  7

IR1  A1/AN1  9

 2  VSS (GND)

 4  V+ Servo Power

 6  B7 Program Data

 8  B6 Program Clock

10  B5 RedLED

IR2 A2/AN2  11

IR3 A3/AN3  13

 IR4 E0/AN5  15

IR5 E1/AN6  17

IR6 E2/AN7  19

12  B4 YellowLED

14  B3 Dbg Monitor

16  B2 GreenLED

18  B1 N/C

20  /INT

Reg +5v  VDD  21

VSS (GND)  23

US0 Trig Out C0  25

 US2 Trig Out C1  27

 US Return CCP1/C2  29

22  VDD Regulated +5v

24  VSS (GND)

26  D7 Motor Tachometer Right Input 

28  D6 Motor Tachometer Left Input

30  D5 Motor Dir Left Input (High = Fwd)

I2C SCL C3  31 

I2C SDA C4  33

US1 Trig Out C5  35

TX C6  37

RX C7  39

32  D4 Motor Dir Right Input (Low = Fwd)

34  D3 Servo

36  D2 Servo

38  D1 Servo

40  D0 Servo

J1 - Connector to MarkIII Controller
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programming!Debug Port for CCS ICD
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Vss
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P7

P6

P5
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22K

+5V Address 

40h+A0,1,2

P0 – Front Bumper

P1 – Rear Bumper

P2 – Left Bumper

P4 – N/C (Available)

P5 – N/C (Available)

+5V

To Sonar 

US sensors

Gr / Wh     Gnd

Or / Wh      +5v

Brown       US1 

Blue      PW In

Camera Light Enable (N/C)

Aux Lights

To Power Board

(Blue Connector)

Blue Eyes

Blue Eyes

1K

I2C IC Dbg:  Red  Green

1K

+5v

22K
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Gnd

+5v
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PW
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+5v
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PW
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Orange     US0

N/C

US1 – Left?

US0 – Right?

+5v - Red

SCL - Black

I2C Connections 

Compass and 

Expansion Board

SDA - White

GND - Green

HW Bumpers

(Rubber Bumpers)

SCL C3

SDA C4

+5v for Sensors

+5 S

+5 S

P3 – Right Bumper

From Motor Sensors

Speed Out 1A

Gnd
Dir Pulse Out 1B

+5v

Gnd
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2Q   Dir Out 2
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Motor Speed and Direction monitoring
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pulses from 2 

Hamamatsu sensors 

to a direction value
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Camera Lights

Relay

+12v

10K

2N222

100K

Note: Need 

emergency 

kill switch for 

Motor Power!

Camera Light

+12v

10K
2N222

100K

Aux

Dynamixel Servo Power

Gnd

Chassis 

Ground!

Aux Out

12v In

Main

Servo Power

Aux

1K

1K

1K

+12v

From PIC 

(Blue Jack)

Running Lights

10K
2N222

100K

10K

2N222

100K

+9v
5v

Regulator

+9v

6v? Out - Audio Amp

+12v

Aux (N/C)

Gnd

9v Pic Power

Gnd

Camera Flood Lights

Gnd

Aux Relay

+9v

WARNING!  Out of date!  Need to update this!!!

5v 

Switching

Regulator

1.5uf 10uf

+5 

USB 

HUB

TI PT78ST105

+9v



à 8v Pic Power (2 wire)

à 12v Camera Power

à +6?v Amp Power

12V

Charger 

Power

Brick

6V 

Charger 

Power

Brick

Charger Interface

Can Laptop Power 

be charged from 

the 12V Battery, 

via the 12 

charger?

12v 

Battery

Power Switch Block

Battery In

“Motors”

Power Board

12v System Power

Pololu TReX 

Motor Controller

(Wheels)

Shoulder

Motor Controller  

(Arms)

PIC

Controller

ß Relay Control (4 wire)Control

Logic

Chassis 

Ground!

à 12v Spot Light Power

à LED Eyes (3 wire: Left, 12v, Right)

à AUX - Decorative Running Lights

Laptop

USB

HUB

VidCap

USB – VidCap (x2)

PIC RS232 Serial Interface

RS232

Dynamixel 

Servos

USB to

RS-232

USB to

RS-232

Sensor Expansion 

Board

I2C

USB2Dynamixel

Servo Controller

8v 5v Sensor Power

5v Reg

“Main”

“Amp”

N/C

N/C

N/C

Speaker Amp(s)

Running Lights

à +8v Servo Power
“Servo”

Robot Head

USB – USB2Dynamixel

“Main”

“Aux”

“Amp”

Motor 1
Motor 

Sensor 1

Motor 2
Motor 

Sensor 2

LED Eye

Control

USB to

RS-232

Motor Sensors

Sensors

Sensors

Laptop 

Power

Brick

6v 

Battery

18v Servo Power
18v

12v

USB Hub

5v 

Switching

Regulator

1.5uf 10uf

+5 

USB 

HUB

TI PT78ST105

+9v



+5 S

Address 0x4C 

40h+A2,A1,A0,x

IR2-0-Front-Left 

IR2-1-Front-Right 

IR2-2-Cliff-Left

IR2-3-Cliff-Right 

+5 S

IR “Bumper”

Proximity Sensors

+5 S

I2C

IR2-7-PIR-Right

IR2-6-PIR-Left

IR2-5-Rear-Right

IR2-4-Rear-Left

+5 S

5 ohm Address 

50h+A2,A1,A0,x

+5 S

AD2-7

AD2-6

AD2-5

AD2-4 – Head Utrasonic

AD2-3 – Head IR

AD2-2 – Vertical-Right

AD2-1 – Vertical-Center (N/C?)

AD2-0 – Vertical-Left
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2
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SDA
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5
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6
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P5
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4.7

.01

1K

.1

Noise

Filters

.1uF
6.8K470

Motor 1 Sensor Board

Hamamatsu P5587

Photo-reflector 
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4Hamamatsu

P5587

.1uF
6.8K470

IO Expansion Board Motor Monitor Boards

+5V

Gnd

Phase A

Phase B

Motor Sensors Connector 

Speed Out 1A

Gnd
Dir Pulse Out 1B

+5v

Gnd

Dir Pulse Out 2B

Gnd

Speed Out 2A

Gnd

+5v

Motor 2 Sensor Board

+5V

Gnd

Phase A

Phase B

5v 

Switching

Regulator

1.5uf 10uf

+8v 

Pwr
+5 S

5v Sensor Power

for all sensors

SCL C3

SDA C4

+5 S

TI PT78ST105

 
2

 
3

 
1

 
5

 
4Hamamatsu
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4Hamamatsu
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GP2Y0D340K IR Bumper
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1
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1 ohm

Gnd

4.3

ohm

  1uf.1

Sharp 4" Sensor

GP2Y0D810Z0F

(Bottom View)

14
Anode+

Out
13

Vin
12

1

2

3

Cathode

LED_FB

LED drive

Sharp

GP2Y0D

810Z0F

11
Vcc

10

9

8

4

5

6

7

Gnd

Reg

Distance

Sensor

(missing pin)(missing pin)

Sensor Wiring

+5v

Out

Gnd

+8v

KEY

20  40

24  44

28  48

2C 4C

I2C-IT Solder Blob Addressing



+5 S

Address 44h 

40+A2,A1,A0,R/W bit

EZ-1 Max US

P1 (N/C)  

P2 (N/C) Head Led Lights?

Led Eyes - Bottom

+5 S

I2C

Led Eyes - Top

Led Eyes – Mid Upper

Led Eyes – Mid

Led Eyes – Mid Lower

1
A0

2
A1

A2
3

P0
4

16

15

14

13

Vdd

SDA

SCL

INT

PCF

8574

5
P1

6
P2

P3
7

Vss
8

12

11

10

9

P7

P6

P5

P4

+5 S

Head Wiring

10K

2N222

+5 S

I/O Expander Address

Right Arm = 42H: 001x

Left Arm   = 46H: 011x

Head        = 44H: 010x

40h+A2,A1,A0+R/W bit

(N/C) IR4-0- 

(N/C) IR4-1- 

(N/C) IR4-2- 

(N/C) IR4-3- 

+5 S

IR “Bumper”

Proximity Sensors

+5 S

I2C 

Input

1
A0

2
A1

A2
3

P0
4

16
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Vdd
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SCL
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PCF

8574

5
P1

6
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7

Vss
8
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9

P7

P6

P5

P4

+5 S

Arm Wiring

(N/C) IR4-7-FingerTip R

(N/C) IR4-6-FingerTip L

(N/C) IR4-5- 

(N/C) IR4-4- 

+8v Unreg - Yellow

KEY – N/C

+5 Reg - Red

SDA - Black

SCL - Brown

Gnd – Silver (Shield)

+8v Unreg – to all Eye LEDs

10K

2N222

10K

2N222

10K

2N222

10K

2N222

10K

2N222

+5 Reg 

SDA -

SCL -

Gnd –

+8v Unreg - White

KEY – N/C

+5 Reg - Red

SCL - Green

SDA - Black

Gnd – Silver (Shield)

1K

I2C 

SensorsHead PCB Layout

+8v

+8v

Key
+5v

SDA
SCL

Gnd

P7 – Eyes Top

P6 – Eyes Mid Upper

P5 – Eyes Mid

P4 – Eyes Mid Lower

PCF

8574
N/C – P2

Eyes Bottom – P3

EZ-1 Max US – P0

N/C – P1

White Wire 

(analog out to PIC.  

Gnd N/C at this end)

IR  -- US

IR (Analog)

Gnd + Sig En

IR (Analog)

A
n

a
lo

g

White Wire 

(analog out to PIC.  

Gnd N/C at this end)

IR  -- US

U
S

 E
n

a
b

le

EZ-1 Max Ultrasonic
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