
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

A2

Date: 24.11.2009 Sheet    of
File: D:\Projects\..\servo-cnc.SchDoc Drawn By:

PC6 (RESET)
29

PD0 (RXD)
30

PD1 (TXD)
31

PD2 (INT0)
32

PD3 (INT1)
1

PD4 (XCK/T0)
2

VCC
6

GND
5

PB6 (XTAL1/TOSC1)
7

PB7 (XTAL2/TOSC2)
8

PD5 (T1)
9

PD6 (AIN0)
10

PD7 (AIN1)
11

PB0 (ICP)
12

PB1 (OC1A)
13

PB2 (SS/OC1B)
14

PB3 (MOSI/OC2)
15

PB4 (MISO)
16

PB5 (SCK)
17

AVCC
18

AREF
20

GND
21

PC0 (ADC0)
23

PC1 (ADC1)
24

PC2 (ADC2)
25

PC3 (ADC3)
26

PC4 (ADC4/SDA)
27

PC5 (ADC5/SCL)
28

GND
3

VCC
4

ADC6
19

ADC7
22

1715490
U3

ATmega88

GND

1 2
3 4
5 6

P2

ISP

MISO
SCK
RESET

MOSI

GND

VCC

RESET

MOSI
MISO
SCK

33pF
C8

33pF
C9

GND GND

1 2

16MHz

1469640
Y1

C1+
1

VDD
2

C1-
3

C2+
4

C2-
5

VEE
6

T2OUT
7

R2IN
8

R2OUT
9

T2IN
10

T1IN
11

R1OUT
12

R1IN
13

T1OUT
14

GND
15

VCC
16

1470443U2

MAX232ACSE

1uF

1637035

C7

1uF

1637035

C2

1uF

1637035

C3

1uF

1637035

C6

GND

VCC

VCC

GND

1

2

3

4

5

6

7

8

9

11

10

1099294
J1

RS232

GND

100nF
C1

GND

VCC

RXD

TXD

RXD
TXD

1465988
D2
Servo Error - Red

470
R3

ServoError

ServoError

GND1

V1+
1

V1-
2

V2-
3

V2+
4

GND
5

O2
6

O1
7

Vcc
8

1495383
U6

HCPL2631SD GND

VCC

1k

R12

1k

R8

1k
R5

1k
R6

VCC VCC

GNDGND1

VCC

Step

Step

Dir

Dir

GND1

1k

R17

1k

R19

1
2
3

3041530
P5

Limit

GND

1k
R13

1k
R14

VCC VCC

Limit_L

Limit_R

Limit_R
Limit_L

1
2
3
4

3041414
P7

Encoder

GND

GND

VCC

VCC

GND

VCC

1k
R34

1k
R33

1k

R28

GNDGND

1k
R46

1k
R45

1k

R39

GNDGND

22k
R21

VCC

100k

R26

100k

R31

1k
R22

10k
R231469399

D10

1N4148

VCC VCC

22k
R35

VCC

100k

R37

100k

R40

1k
R36 1469399

D17

1N4148

VCC

100k
R42

GND

A

B

B
A

100nF
C10

GND

VCC
RESET

IN
1

3

O
U

T

2

G
N

D

3
4

7
7

0
5

8

U
1

L
7

8
M

0
5

A
B

V
G

N
D

1
2

3
0

4
1

5
2

9
P

1
1

2
V

G
N

D

4
7

0
u

F
8

8
2

2
8

9
1

C
4

4
7

0
u

F
8

8
2

2
8

4
0

C
5

V
C

C

G
N

D

G
N

D

1
4

6
5

9
9

1
D

1
P

W
R

 O
N

 -
 G

re
en

1
k

R
1

G
N

D

In

1

S
d2

C
O

M

3

L
O 4

V
cc5

V
s 6

H
O 7

V
b 8

8
6

3
9

0
5

1
U

8
IR

2
1

8
4

S
P

B
F

In

1

S
d2

C
O

M

3

L
O 4

V
cc5

V
s 6

H
O 7

V
b 8

8
6

3
9

0
5

1
U

1
0

IR
2

1
8

4
S

P
B

F

1
4

6
9

3
9

9
D

1
3

1
N

4
1
4

8

1
k

R
2
7

1
4

6
9

3
9

9
D

8
1

N
4

1
4

8

1
k

R
1

8

B
ri

d
ge

1
B

ri
d

ge
2

B
ri

d
g
e1

B
ri

d
g
e2

G
N

D
G

N
D

1
2

V

1
2

V
1

2
V

1
2

V
1

2
V

1
4

6
3

2
5

9
Q

4
IR

F
P

4
6

0
1

4
6

3
2

5
9

Q
6

IR
F

P
4
6

0

1
4

6
3

2
5

9
Q

3
IR

F
P

4
6

0

1
4

6
3

2
5

9

Q
5

IR
F

P
4

6
0

9
8

4
4

5
0

3 D
6

B
Z

X
5

5
C

1
5

1
2

3
0

4
1

5
2

9
P

6
S

er
vo

 M
o

to
r

1
4
6

9
3

9
9

D
3

1
N

4
1

4
8

1
2

3
0

4
1

5
2

9
P

4
S

er
vo

 p
o

w
er

G
N

D

0
.1

u
F

/4
0

0
V

1
1

9
8

2
9

5
C

1
5

1
.5

kR
2

0

1
n

FC
1

2

2
0

0
R

1
5

2
2

R
1

0

9
8

4
4

5
0

3 D
7

B
Z

X
5

5
C

1
5

1
4
6

9
3

9
9

D
4

1
N

4
1

4
8

1
n

FC
1

3

2
0

0
R

1
6

2
2

R
1

1

9
8

4
4

5
0

3 D
1

4
B

Z
X

5
5

C
1

5
1

4
6

9
3

9
9

D
1

1
1

N
4

1
4

8

1
n

FC
1

7

2
0

0
R

2
9

2
2

R
2

4

9
8

4
4

5
0

3 D
1

5
B

Z
X

5
5

C
1

5
1

4
6

9
3

9
9

D
1

2
1

N
4

1
4

8

1
n

FC
1

8

2
0

0
R

3
0

2
2

R
2

5

1
4
6

5
9

8
9

D
1

6
cu

rr
en

t 
li

m
it

1
k

R
3

2

V
C

C

G
N

D
V

C
C

3
0

kR
3

8

G
N

D

1
n

FC
2

2

G
N

D

1
4

6
9

3
9

9
D

1
8

1
N

4
1

4
8

V
C

C

V
C

C

1
0

k
R

4
1

0
.1

1
7

3
5

0
2

2
R

4
3

G
N

D

A
IN

0
A

IN
1

A
IN

0
A

IN
1

9
8
4

3
6

6
3

D
5

D
io

d
e 

1
N

4
9

3
7

9
8

4
3

6
6

3
D

9
D

io
d

e 
1

N
4

9
3

7

1
0

k

1
1

4
1

4
8

5

R
4

4
4

k
7 R

2

V
C

C

2
2

0
n

F
C

1
4

2
2

0
n

F
C

1
6

1
0

0
n

F
C

2
1

V
C

C
G

N
D

1
0

0
n
F

C
2

3

V
C

C
G

N
D

1
0
0

n
F

C
1

9

G
N

D

1
0
0

n
F

C
2

0

G
N

D

1
2

V

1
2

V

8

3
2

4

1

1
2

1
1

1
0

8
U

9
A

L
M

3
9

3
D

8
4

5
6

7

U
9

B
L

M
3

9
3

D

8

3
2

4

1
1

2
1

1
1

0
8

U
1

1
A

L
M

3
9

3
D

1
6

3
4

7
4

9
U

7
A

C
P

L
-2

2
7

-5
0

0
E

Q
1

B
C

8
1

7
-2

5
Q

2
B

C
8

1
7

-2
5

1
k

R
7

1
k

R
9

4
7

0
u

F
1

1
9

8
6
4

8
C

1
1

G
N

D

1
2

3
4

3
0

4
1

4
1

4
P

3
E

rr
/S

te
p

/D
ir

1
6

3
4

7
4

9
U

5
A

C
P

L
-2

2
7

-5
0

0
E

G
N

D

G
N

D
1

1
0

kR
4

-V
in 1

+
V

in

2

-V
o

u
t

3

+
V

o
u

t

4

8
7
2

7
6

9
4

U
4

IE
0

5
0
5

S

G
N

D
1

G
N

D
1


