
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SERIAL
CONNECTOR POWER FOR MAX232

VCC TO PIN 16
GND TO PIN 15

ISP HEADER

SWITCHING REGULATOR

ALTERNATE LINEAR REGULATOR

CPU RESET CONTROL

HD44780 CHARACTER LCD INTERFACESERIAL PORT/DEBUG INTERFACE

E-SWITCH
EG1271A

POWER JACK / SWITCH / LED

COMMUNICATION HEADER

PUSHBUTTONS AND LEDS

MOUNTING HOLES AND BYPASS CAPACITORS SERVO MOTORS

SPEAKER

LINEAR REGUALTOR MAY REQUIRE
HEATSINKING IF INPUT VOLTAGE
IS HIGH
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D4PA4
D6PA6

RS PG0

D7 PA7

R/WPG1

D5 PA5
D2PA2
D0PA0

D3 PA3
D1 PA1
/E PG2

VSW

VLCD

+VJACK

PBTN2

IO_LED0

IO_PBTN2

IO_PBTN0

IO_LED1

IO_PBTN1

IO_LED2

PBTN1
PBTN0

BKLT- BKLT+

PA[0:7]

PG[0:2]

-2VTG

-2VTG

RXD1

/RESET

PROG_MOSI

TXD1 PROG_MISO
PROG_SCK

/RESET

MISO
MOSI

SCL SDA

SCK
COMM_REQ

TXD1RXD1

PC0
PC1
PC2

PC3
PC4
PC5

SERVO_DRIVE_A

SERVO_DRIVE_B

SERVO_DRIVE_C

SPKR

+VTG

+VTG

+VEXT

+VTG

+VTG

+VTG+VTG VCC

+VEXT

+VTG

+VTG

+VTG

+VTG

+VTG
+VEXT +VTG

P1

DB9-FEMALE

5
9
4
8
3
7
2
6
1

U1

MAX232E

13
8

11
10

1
3
4
5
2
6

12
9
14
7

R1IN
R2IN
T1IN
T2IN

C+
C1-
C2+
C2-
V+
V-

R1OUT
R2OUT
T1OUT
T2OUT

D1

LED0

D5
POWER LED

D6
1A 40V

D3

LED2

D2

LED1

R1
50K

1
3

2

C14
0.1uF

R6
5K1

3

2

C16
0.1uF

C15
0.1uF

JP5

DC POWER

1
2

C2 0.1uF

C3 0.1uF

C1
1uF

R2 10K

R3
47

JP3

COMM HEADER 5X2

1 2
3 4
5 6
7 8
9 10

C5
0.1uF

C4
0.1uF

JP2

LCD HEADER 8X2

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

JP1

ISP HEADER 5X2

1 2
3 4
5 6
7 8
9 10

MTH4
6-32

1
X

JP4

SPEAKER

1
2

U3

LM2672

1

2

3

4 5

6

7

8CB

SS

SYNC

FB ON/OFF

GND

VIN

SW

RP1

180

1
2

4
3

5
6
7
8

RP3

180

1
2

4
3

5
6
7
8

J1 DCJACK

1

2
3

PIN

RING
ALT

RP2

10K

1
2

4
3

5
6
7
8

C6
1uF

R5
10K

C11
68uF

D4
1N4005

C12
68uF

C13
0.1uF

R4
220

C7
0.1uF

C9
0.01uF

JP7

SERVO B - HEADER 3

1
2
3

JP8

SERVO C - HEADER 3

1
2
3

JP6

SERVO A - HEADER 3

1
2
3

C10
100uF

C8
68uF

SW4

POWER SW

2
1

3

5
4

6

MTH3
6-32

1
X

MTH1
6-32

1
X

MTH2
6-32

1
X

L1 47uH

SW5

RESET

1 4

2 3

SW1

PBTN0

1 4

2 3

SW3

PBTN2

1 4

2 3

SW2

PBTN1

1 4

2 3

U2
LM7805C/TO220

1 3

2

IN OUT

G
N

D



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

NO LOAD

DIGITAL IR RECEIVERS:
PANASONIC PNA4602M
SHARP GP1U5

USE JUMPER TO SELECT PHOTOTRANSISTOR
BIAS OR GROUND FOR PHOTODIODES

REVERSE DIODES AND LOAD OTHER BIAS
RESISTOR FOR ACTIVE-LOW RECEIVERS

VSS VEEGND

NO_LOAD

16KHz LP - 1K IMPEDANCE
ANTI-ALIAS FILTER

160Hz HP - 10K IMPEDANCE
AC-LINE REJECTION

1.6Hz LP
DC-AVERAGE FILTER
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IR_RCVR_DIG_FRONT

IR_RCVR_DIG_RIGHT

IR_RCVR_DIG_LEFT

IR_RCVR_DIG_REAR

IR_RCVR_DIG_ALL

IR_RCVR_ANA_FRONT

IR_RCVR_ANA_RIGHT

IR_RCVR_ANA_LEFT

IR_RCVR_ANA_REAR

IR_RCVR_ANA_SIGNAL

DIR_SELECT0
DIR_SELECT1
DIR_SELECT2

IR_RCVR_ANA_REAR
IR_RCVR_ANA_RIGHT

IR_RCVR_ANA_FRONT

IR_RCVR_ANA_LEFT
IR_RCVR_ANA_UP

DIR_SELECT0

DIR_SELECT2
DIR_SELECT1

IR_RCVR_DIG_FRONT

IR_RCVR_DIG_LEFT

IR_RCVR_DIG_RIGHT
IR_RCVR_DIG_REAR

IR_RCVR_DIG_UP

IR_RCVR_DIG_UP IR_RCVR_ANA_UP

IR_RCVR_ANA_BIAS

IR_RCVR_ANA_SCAN1

IR_RCVR_ANA_SCAN2

IR_RCVR_ANA_SCAN3

IR_RCVR_ANA_SCAN1
IR_RCVR_ANA_SCAN2
IR_RCVR_ANA_SCAN3

IR_RCVR_DIG_SIGNAL

+VTG

+VTG

+VTG
+VTG VDD

+VTG +VTG

+VTG

C19 0.1uF

+

-

U11A

LMC6482/SO

3

2
1

8
4

+

-

U11B

LMC6482/SO

5

6
7

8
4

SENS5

PHOTO-TRANS/DIODE

1
2

SENS6

PHOTO-TRANS/DIODE

1
2

JP9

BIAS SEL - HEADER 3

1
2
3

R21 100K

R7
47K

C21
1uF

SENS8

PHOTO-TRANS/DIODE

1
2

R8
R-BIAS

R9
R-BIAS

R10
R-BIAS

R11
R-BIAS

R12
R-BIAS

R19 1K
C20
0.01uF

D11 1N4005 R17
47K

Q1
MOSFET N

1

3

2

R18 0

U4

IR_RCVR

1
2
3

VOUT
GND
VCC

U7

IR_RCVR

1
2
3

VOUT
GND
VCC

U6

IR_RCVR

1
2
3

VOUT
GND
VCC

U5

IR_RCVR

1
2
3

VOUT
GND
VCC

R20
10K

SENS7

PHOTO-TRANS/DIODE

1
2

SENS2

PHOTO-TRANS/DIODE

1
2

SENS1

PHOTO-TRANS/DIODE

1
2

U8

CD4051BC/SO

13
14
15
12

1
5
2
4

11
10

9

6

3I/O0
I/O1
I/O2
I/O3
I/O4
I/O5
I/O6
I/O7

A
B
C

INH

I/O

SENS4

PHOTO-TRANS/DIODE

1
2

SENS3

PHOTO-TRANS/DIODE

1
2

R14
R-BIAS

R13
R-BIAS

R15
R-BIASD9 1N4005

D8 1N4005

D7 1N4005

D10 1N4005

C17
0.1uF

C18
0.1uF

U10

CD4051BC/SO

13
14
15
12

1
5
2
4

11
10

9

6

3I/O0
I/O1
I/O2
I/O3
I/O4
I/O5
I/O6
I/O7

A
B
C

INH

I/O

R16
47K

U9

IR_RCVR

1
2
3

VOUT
GND
VCC



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FRONT ARRAY

RIGHT ARRAY

REAR ARRAY

LEFT ARRAY

UP ARRAY / FRONT ARRAY SECONDARY

MAY USE A STANDARD R-PACK8 IF
SECONDARY/UP ARRAY IS NOT USED.
INDIVIDUAL RESISTORS MAY ALSO BE
USED.

VSS VEEGND
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RT2RT1 RT4RT3

LT4

RR2 RR3RR1

LT2LT1 LT3

RR4

IS+_REAR

IS+_LEFT

IS+_UP

IS+_FRONT

IS+_RIGHT

UP2 UP3 UP4UP1

FR2 FR3FR1 FR4IRLED_DRIVE_FRONT

IRLED_DRIVE_RIGHT

IRLED_DRIVE_REAR

IRLED_DRIVE_LEFT

IRLED_DRIVE_UP

ISENSE+

DIR_SELECT0
DIR_SELECT1
DIR_SELECT2

ADC_+VEXT
ADC_+VLED
ADC_+VTG

ISENSE-

+VTG VDD

RP4 10K
1
2

4
3

5
6
7
8

RP5 10K

1
2

4
3

5
6
7
8

JMP1

IRLED GND JMP

1 2

D18

IRLED

D17

IRLED

D20

IRLED

D21

IRLED

D19

IRLED

C22
0.1uF

D23

IRLED

D24

IRLED

D22

IRLED

D25

IRLED

D26

IRLED

R22

R-PACK10

1 20
2 19
3 18
4 17
5 16
6 15
7 14
8 13
9

10
12
11

D12

IRLED

D33

IRLED

D32

IRLED

D35

IRLED

D36

IRLED

D34

IRLED

D31

IRLED

D28

IRLED

D27

IRLED

D30

IRLED

D29

IRLED

D14

IRLED

D15

IRLED

D13

IRLED

U12

CD4051BC/SO

13
14
15
12

1
5
2
4

11
10

9

6

3I/O0
I/O1
I/O2
I/O3
I/O4
I/O5
I/O6
I/O7

A
B
C

INH

I/O

D16

IRLED



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

NO_LOAD
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G
1_

FR
O

N
T

D1_RIGHT

D1_REAR

D1_LEFT

G
1_

R
IG

H
T

G
1_

LE
FT

G
1_

R
E

A
R

D1_FRONT G
1_

FR
O

N
T

D1_FRONT G
1_

R
IG

H
T

D1_RIGHT G
1_

R
E

A
R

D1_REAR G
1_

LE
FT

D1_LEFT

IRLED_FREQ

IRLED_DATA

IRLED_PWM_REG

IRLED_DRIVE_LEFT

IRLED_DRIVE_REAR

IRLED_DRIVE_FRONT

IRLED_DRIVE_RIGHT

IRLED_DRIVE_UP

IRLED_GATE_LEFT

IRLED_GATE_REAR

IRLED_GATE_RIGHT

IRLED_GATE_FRONT

IRLED_GATE_RIGHT
IRLED_GATE_FRONT

IRLED_GATE_REAR
IRLED_GATE_LEFT

IRLED_EN_LEFT
IRLED_EN_REAR

IRLED_EN_FRONT
IRLED_EN_RIGHT

ADC_+VEXT
ADC_+VLED
ADC_+VTG

+VEXT+VEXT +VLED

+VTG

+VTG

+VLED

+VLED+VEXT +VTG

+VLED

R25
10K

R26 47K

Q11
MOSFET N1

3

2

RP6

10K

1
2

4
3

5
6
7
8

R35
10K

C24
0.022uF

U13
LM317/TO220

1 3

2

VIN VOUT

A
D

J

R30
100K

R38
47K

R39
47K

R40
47K

R41
47K

+

-

U14A

LM358/SO

3

2
1

8
4

RP9
10K

1 2 43
5678

RP7
10K

1 2 43
5678

R27 47K R28 47K

C25
0.022uF

C26
0.022uF

Q7
IRFR5305-ND

1

2
3

4

R29
10K

1
3

2

Q12
MOSFET N1

3

2

JP10

IRLED VSEL - HEADER 3

1
2
3

Q13
MOSFET N1

3

2
Q14
MOSFET N1

3

2

C23
68uF

S

D
G

Q4
MMSF3P02HD

4

3
7

21
65 8

U15

74HC125/SO

14

3
6
8
11

2
5
9

12

1
4

10
13

VCC

1Y
2Y
3Y
4Y

1A
2A
3A
4A

1OE
2OE
3OE
4OE

Q2
MOSFET N

1

3

2

R23
10K

R33
10K

S

D
G

Q5
MMSF3P02HD

4

3
7

21
65 8

R37 4.7K

S

D
G

Q6
MMSF3P02HD

4

3
7

21
65 8

R31
47KR32

47K

RP8

1K

1
2

4
3

5
6
7
8

S

D
G

Q3
MMSF3P02HD

4

3
7

21
65 8

R24
10K

R34
10K

R36 0

Q8
IRFR5305-ND

1

2
3

4

Q9
IRFR5305-ND

1

2
3

4

Q10
IRFR5305-ND

1

2
3

4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

A/D INPUT SIGNALS

DIGITAL IR RECEIVER SIGNALS

IRLED DRIVE SIGNALS

MUX SELECT SIGNALS

COMMUNICATION HEADER SIGNALS

PWM DRIVE SIGNALS

AUX DEVICE SIGNALS
(MAGNETOMETER/SONAR/SERVO)

PROGRAMMING SIGNALS

UART SIGNALS

ANALOG SUPPLY FILTER

AUDIO DRIVE SIGNALS

2002-08-22-0002 A

LightNAV System - Processor

Pascal Stang
Procyon Engineering

B

5 5Thursday, September 05, 2002

Title

Size Document Number Rev

Date: Sheet of

PA[0:7]

PD[0:7] PD[0:7]

P
A

4

P
A

0
P

A
1

P
A

2
P

A
3

PA5
PA6
PA7

PD7
PD6
PD5
PD4
PD3
PD2
PD1
PD0

PG0
PG1
PG2

P
C

2

P
C

4

P
C

1

P
C

7
P

C
6

P
C

3

P
C

0

P
C

5

PC[0:7] ADC0

ADC1

IC1

OC2/OC1C

TXD0

INT6

OC3C

OC3B

P
B

4

P
B

1

P
B

6
P

B
7

P
B

3

P
B

0

P
B

5

PB[0:7]

P
B

2

PF5

OC1BOC1A

PF7

INT7/IC3

PF6

INT5/OC3C

P
E

6

P
E

1

PF0

PF[0:7]

PF6

AIN0/+

AIN1/-

PF7

P
E

5

P
E

0

P
E

7

PE[0:7]

PF5

PF4

P
E

4

ADC2

PF3
PF4

P
E

3

PF1

P
E

2

PF2

ADC3

PG[0:2]

OC1B

OC1A

OC1B

XTAL1

TOSC1

TOSC2

XTAL2

PB[0:7]

PA[0:7]

PD[0:7]

XTAL1
XTAL2

PF[0:7]

AREF

PE[0:7]

/RESET
TOSC1
TOSC2

PC[0:7]

TXD0

RXD0

IR_RCVR_DIG_ALL

IR_RCVR_DIG_SIGNAL

IRLED_EN_FRONT

IRLED_EN_RIGHT

IRLED_EN_REAR

IRLED_EN_LEFT

IRLED_DATA

IRLED_FREQ

IR_RCVR_ANA_SIGNAL

IR_RCVR_ANA_BIAS

DIR_SELECT0

DIR_SELECT1

DIR_SELECT2

ISENSE+

PF0

PF1

PF2

PF3

PD4

PB7

SERVO_DRIVE_APE5

PE3

PE2

PD5

PD6

PD7

IRLED_PWM_REGPE4

SCL

SDA

COMM_REQ

PD0

PD1

SCK

MOSI

PB1

PB2

PB3 MISO

PB0

PC6

PB4

PC7

PE6

PE7

PB5
PE7
PB6

PE5
PF4
PF6 PF7

PF5

ISENSE-

PROG_MOSI

PROG_SCK

PE0

PB1

PE1PROG_MISO

PE0

TXD0

RXD0

PE1

PD2

TXD1

RXD1

PD3

PG[0:2]

PB6 SPKR

SERVO_DRIVE_BPB5

SERVO_DRIVE_CPB6

+VTG +AVCC

+VTG +VTG+AVCC

+VTG

+VTG
+AVCC+VTG

Y2
F_CPU_2PIN

R42 10K

C29

22pF

C28

22pF

JP11

AUX - HEADER 5X2

1 2
3 4
5 6
7 8
9 10

L2

100nH

Y1

F_CPU_4PIN

12

3 4

(Pin-compatible with the Atmega103)

U16

ATmega103/128

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
29
30
31
32

3334353637383940414243

51
50
49

48 47 46 45 44

53
52

54
55
56
57
58
59
60
61
62
63
64

P
E

N
P

E
0 

(R
X

D
0/

P
D

I)
P

E
1 

(T
X

D
0/

P
D

O
)

P
E

2 
(X

C
K

0/
A

C
+)

P
E

3 
(O

C
3A

/A
C

-)
P

E
4 

(IN
T4

/O
C

3B
)

P
E

5 
(IN

T5
/O

C
3C

)
P

E
6 

(IN
T6

/T
3)

P
E

7 
(IN

T7
/IC

3)
P

B
0 

(S
S

)
P

B
1 

(S
C

K
)

P
B

2 
(M

O
S

I)
P

B
3 

(M
IS

O
)

P
B

4 
(O

C
0)

P
B

5 
(O

C
1A

)
P

B
6 

(O
C

1B
) (OC2/OC1C) PB7

(TOSC2) PG3
(TOSC1) PG4

RESET
VCC
GND

XTAL2
XTAL1

(INT0/SCL) PD0
(INT1/SDA) PD1

(INT2/RXD1) PD2
(INT3/TXD1) PD3

(IC1) PD4
(XCK1) PD5

(T1) PD6
(T2) PD7

(W
R

) P
G

0
(R

D
) P

G
1

(A
8)

 P
C

0
(A

9)
 P

C
1

(A
10

) P
C

2
(A

11
) P

C
3

(A
12

) P
C

4
(A

13
) P

C
5

(A
14

) P
C

6
(A

15
) P

C
7

(A
LE

) P
G

2

(AD7) PA7
(AD6) PA6
(AD5) PA5

(A
D

4)
 P

A
4

(A
D

3)
 P

A
3

(A
D

2)
 P

A
2

(A
D

1)
 P

A
1

(A
D

0 
P

A
0

GND2
VCC2

PF7 (ADC7/TDI)
PF6 (ADC6/TD0)
PF5 (ADC5/TMS)
PF4 (ADC4/TCK)
PF3 (ADC3)
PF2 (ADC2)
PF1 (ADC1)
PF0 (ADC0)
AREF
AGND
AVCC

Y3

32KHz RTC XTAL

12

3 4

C31
0.1uF

C30
1uF

C27
0.1uF

C32
0.1uF


