
C
2

3

0
.2

2

1
0

0
K

R
5

1

V
S

S

V
S

S

V
S

S

V
C

C

V
S

S

V
S

S
V

+

0.22

C74

0.22

C73

L
M

7
8

L
0

8
A

C
M

U
1

2

G N D

7

G N D

2

G N D

6

G N D

3

V
O

U
T

1
V

IN
8

10K

R87

V
C

C

1
0

R
8

4

V
D

D

V
C

C

V
C

C

V
C

C

V
C

C

V
D

D

V
D

D

V
D

D

V
C

C

V
+

V
+

0.22

C19

10uF

C18

4
.7

R
1

0

E
L

7
2

2
2

U
3

6 3

7 5
42

0
.2

2
C

6
0

10K

R81

C W

W

C C W

10K

R83

2
2

u
F

C
6

6
1

0
K

R
8

5

R
7

7

1
0

K

10K1%

R79 1
0

u
F

C
6

3

R82

10k1%

U
8

:A

L
M

1
4

5
8

N

1

8 4

+
3

-
2

C
5

8

0
.2

2

R
7

1

6
8

K

4
1

4
8

D
1

0

1K

R62

10K

R63

1
0

0
K

R
5

0
1

0
0

K

R
4

7

L
M

1
4

5
8

N

U
8

:B
-

6

+
5

7

1
0

u
F

C
3

8

22uF C44

10KR67

1K

R60

T6

S
2

S
1

P
2

P
1

2
.2

K

R
5

8
C

3
9

0
.2

22
2

u
F

C
2

2

1
0

0
K

R
4

4

1
0

0
K

R
3

7

1
0

0
K

R
3

4

22uF

C26

1
K

R
3

9

1
K

R
3

3

U
4

:A

C
D

4
0

6
6

B
F

O
/

I
2

I/
O

1
C

O
N

T
1

3

C
D

4
0

6
6

B
F

U
4

:C

C
O

N
T

6

I/
O

8
O

/
I

9

C
D

4
0

6
6

B
F

U
4

:D

C
O

N
T

1
2

I/
O

1
1

O
/

I
1

0

C
D

4
0

6
6

B
F

U
4

:B

C
O

N
T

5

I/
O

4
O

/
I

3

V
C

C

1K

R30

T5

S
2

S
1

P
2

P
1

R70

10K

C40

0.22

V
C

C

R55

10K

V
C

C

C
2

8

0
.1

U
7

TL
C

0
4

C
L

1

C
R

2

G
N

D
4

O
U

T
5

F
IL

IN
8

+
1

2
7

V
A

G
6

G
N

D
3

1.1K

R69

0.01

C42C41

10uF
10K

R61

10k R72

4.99k R73

22pFC32

20K

R59

3K R56

3K
R57

0.01C33

.022

C35

4
.9

9
k

R
8

0

2
.2

6
K

R
7

4

0
.0

1

C
5

9

0
.4

7

C
6

5

22uF

C47

0.1

C62

2.49kR75

10uF

C53

0.1

C57

0.1

C46

22uF

C52

TH
A

T4
3

2
0

U
1

0

V
E

E
2

8

G
N

D
1

O U T 3

2 0

I N 3 -

2 1

V C A I N

2 3

V R E F

1 1

V P T A T

9

R M S O U T

8

C T

7

R M S I N

6

I N 4 +

1 8

I N 4 -

1 7

O U T 4

1 6

B
U

F
F

E
R

1
3

V
C

C
1

5

G
N

D
1

4

O U T 1

2 5

O U T 2

4

I N 2 -

3

I N 2 +

2

I N 1 -

2 6

I N 1 +

2 7

3

IN

V
C

A O
U

T

E
C

-
E

C
+

R
M

S

4

V
C

C

2

1
V

C
C

4.99k
R78

0.1 C56

R
4

3

1
0

R
4

9

1
0

R
5

4

1
0

C34

22uF

C36

22uF

C37

22uF

M
K

1
7

1
6

U
5

V
D

D
2

2
V

D
D

2
3

V
D

D
2

4
O

E
2

5
S

R
C

L
K

2
6

S
TR

O
B

E
2

7

G
N

D
2

1

G
N

D
2

0

C
L

K
B

1
9

C
L

K
B

1
8

C
L

K
B

1
7

C
L

K
B

1
6

V
D

D
IO

A
1

4
V

D
D

IO
B

1
5

G
N

D
2

8

C
L

K
A

1
3

C
L

K
A

1
2

C
L

K
A

1
1

C
L

K
A

1
0

G
N

D
7

G
N

D
8

G
N

D
9

V
D

D
6

V
D

D
5

R
O

U
T

4
X

1
3

X
2

2
D

A
TA

1

R40100

R41100

R42100

R
3

1
1

0
0

R
3

5
1

0
0

R
3

8
1

0
0

X
2

F
O

X
9

2
4

N
C

1

G
N

D
2

O
U

T
3

V
C

C
4

0.1

C31

R45

10K

R32

10K

R23

10K10K

R19

R
1

5

4
.7

k

R
2

0

4
.7

k

R
2

8

4
.7

k

R
3

6

4
.7

k

2
0

0
1

/
2

W
R

2
1

2
0

0
1

/
2

W
R

1
8

Q
4

IR
F

5
2

0

Q
5

IR
F

5
2

0

T4

1
4

C
T2

0
S

3

S
2

P
1

S
1

P
2

P
3

R
1

7

4
.7

R
2

2

4
.7

R29

10KR16

10K

P1:1

1
2

3
4

5
6

7
8

T1

S 2
S 1

P 2
P 1

C
2

4
.0

1
C

2
5

.0
1

D
7

1
N

3
4

A

D
6

1
N

3
4

A

R
2

7
1

0
0

k
R

2
6

1
0

0
k

T2

S
2

S
1

P
2

P
1

R
2

4

5
1

T3

S
2

S
1

P
2

P
1 R
2

5

5
1

J3

1 2

V
C

C

C11

15uF

C12

15uF

1uF C13

L
3

2
2

2
u

H

15uF
C14

4
9

5
u

H

L
4

10

R2

5.6K

R4

2
7

R
5

1N4148

D3
27

R3 0
.4

7

C
7

1
0

0

C
4

10K

R6
10K

R7

IC
L

7
6

6
7

U
1

6 3

7 5
42

Q
2

IR
F

9
5

2
0

IR
F

5
2

0

Q
3

2
7

R
9

5.6K

R12

1N4148

D5

0
.4

7

C
1

5

2
4

8
u

H

L
2

C10

1uF
C9

1uF

0.1

C64

L
P

2
9

8
5

U
1

1

B
Y

P
4

O
N

3
V I N

1

V
O

U
T

5

G N D

2

C61

2.2uF

C54

22uF

22uF

C55

10K

R76

C W

W

C C W

V
C

C

J7

21

RS2A13

D11

C48

0.1uF

C49

10,000uFV
+

U
9

L
7

8
M

0
5

V
O

3
G

2

V
I

1

C50

0.22

C51

0.22V
C

C

J6

4321

R1

10K

J1

54321

0.1

C17

10K

R11

49.9K

R8

1uF

C2

22uF

C6

22uF

C16

S
P

0
5

0
3

B
A

H
TG

D
1

1

4
3

2

J2

4321

P
IC

1
8

F
4

5
5

0
U

2

C
0

3
2

O
S

C
2

3
1

O
S

C
1

3
0

V
S

S
2

9

V
D

D
2

8

E
2

2
7

E
1

2
6

E
0

2
5

A
5

2
4

C 2

3 6

V U S B

3 7

D 0

3 8

D 1

3 9

D 2

4 0

D 3

4 1

C 4

4 2

C 5

4 3

C 1

3 5

I C P O R T S

3 4

C 6

4 4

IC
R

S
T

3
3

A
4

2
3

A 3

2 2

A 2

2 1

A 1

2 0

A 0

1 9

/ M C L R

1 8

B 7

1 7

B 6

1 6

B 5

1 5

B 4

1 4

I C P G D

1 3

I C P G C

1 2

B
3

1
1

B
2

1
0

B
1

9
B

0
8

V
D

D
7

V
S

S
6

D
7

5
D

6
4

D
5

3
D

4
2

C
7

1

X12
0

C
5

2
0

p
F

C
8

2
0

p
F

R
1

3

4
.7

K

R14

100K
S

1
C

1
C

2

R53

10K

C C W

W

C W

C29

470pF

J8

1
4

1
3

1
2

1
1

1
0

987654321

J9

7654321

10k

R66

C W

W

C C W

10k

R52

C W

W

C C W

22uF

C30

1
k

R
4

6
U

6
:A

L
M

3
5

8
N

1

8 4

+
3

-
2

C
2

7

0
.1

R
4

8

1
0

k

R
6

5

1
0

k
U

6
:B

L
M

3
5

8
N

7

+
5

-
6

R
6

4

1
k

C43

22uF

D12

D12

R90

470

R91

10K

C67

0.22V
C

C

C
7

1

0
.0

2
2

0
.1

C
2

0
0

.1C
2

1

C
7

0

2
5

0
0

p
F

C
6

9

0
.0

2
2

J5 1 2

C72

0.01

J4 1 2

C68

0.01

1
0

u
F

C
1

Q
1

IR
F

9
5

2
0

2
0

0
u

H

L
1

V
+

C3

10,000uF

D
2

M
B

R
1

5
4

5

A 1

A 2

3

K

2

R68

1K

C45

22uF

R
8

6

1
K

A
N

TE
N

N
A

M
U

L
TI

-
TE

C
H

N
IC

A
L

S
E

R
V

IC
E

S
,

IN
C

.

(9
1

9
)

5
5

3
-

2
9

9
5

C
L

A
Y

TO
N

,
N

C
2

7
5

2
0

9
5

0
N

C
H

IG
H

W
A

Y
4

2
W

E
S

T

M
TS

C
O

M
M

U
N

IC
A

TI
O

N
P

R
O

D
U

C
TS

D
IV

IS
IO

N

1 1
1

R
.B

.E
.

0
1

/
0

2
/

2
0

1
2

M
TS

1
0

.S
0

1

2
0

1
2

-
1

0
0

TX
1

0
TI

S
Tr

a
n

s
m

it
te

r

E
S

G
R

O
U

N
D

5
V

C
O

N
TR

A
S

T

R
/

W
E

N
A

B
L

E
D

B
0

D
B

1
D

B
2

D
B

3
D

B
4

D
B

5

D
B

6
D

B
7

1
0

M
H

Z
TC

X
O

F
IL

TE
R

M
O

D
U

L
E

P
R

I
A

U
D

IO
IN

A
L

T
A

U
D

IO
IN

+
1

3
.2

V
D

C
IN

B
2

A
0

D
2

D
3

D
0

D
1

C
1 C

2

B
0

B
6

B
7M
C

L
R

E
0

A
5

C6

B
1

A0
A1
A2
A3

MCLR

B5
B4

A
4

A
5

E
1

E
2

C
0

R
S

T

ICP

C1
C2

D0
D1
D2
D3

C
7

D
4

D
5

D
6

D
7

B
0

B
3

B7

B6

B
7

B
6

B
5

B
4

B
3

B
2

B7
B6

A
2

A
3

C
0

M
C

L
R

A
1

A
B

C
D

E
F

G
H

654321

H
G

F
E

D
C

B
A

1 2 3 4 5 6

D
R

e
v

N
u

m
b

e
r

Ti
tl

e

S
iz

e

D
a

te

F
ile

n
a

m
e

D
ra

w
n

b
y

o
f

S
h

e
e

t



0.22

C4

1
K

R
3

1
K

R
1

10K

R4

10K

R2

4148

D4

4148

D2

M
3

9
0

4

Q
2

M
3

9
0

4

Q
1

4
1

4
8

D
3

4
1

4
8

D
1

K
2

1
6

1

91
1

86
4

1
3

K
1

1
6

1

91
1

86
4

1
3

P
1

:1
1 2 3 4 5 6 7 8

1500pF

C11

620pF

C5

620pF

C6

100pF

C10

2000pF

C8

680pF

C7

4
.7

u
H

/
2

4
T

L
2

5
.7

u
H

/
2

6
T

L
1

20pF

C12

1200pF

C24

1500pF

C22

1500pF

C21

2000pF

C17

620pF

C18

1200pF

C23

1500pF

C20

180pF

C19

6
.9

u
H

/
2

6
T

L
4

8
.3

u
H

/
3

0
T

L
3

2
0

0
p

F
C

1
6

3
0

0
p

F
C

1
4

3
3

0
p

F
C

1
3

C
2

6
1

2
0

0
p

F

C
2

7
3

9
p

F

L
5

1
2

.5
u

H
/

3
6

T

L
6

1
0

.3
u

H
/

3
3

T

C36

1800pF

C31

2000pF

C30

2200pF

C34

6800pF

C37

1800pF

2
0

0
p

F
C

2 3
0

0
p

F

C
1

5

C
2

8
2

2
0

p
F

1100pF

C9

C
1

4
7

0
p

F

C
3

1
0

0
p

F

C
3

2
2

2
0

p
F

0

0
1

-
2

7
-

2
0

1
2

7
0

0
1

-
2

0
1

7
6

0
to

1
0

0
0

1
0

1
0

to
1

7
0

0

5
3

0
to

7
5

0

R
F

IN

R
F

O
U

T

G
N

D

G
N

D
R

1
R

2

+
1

2

R
F

O
U

T

(9
1

9
)

5
5

3
-

2
9

9
5

C
L

A
Y

TO
N

,
N

C
2

7
5

2
0

9
5

0
N

C
H

IG
H

W
A

Y
4

2
W

E
S

T
M

TS
C

O
M

M
U

N
IC

A
TI

O
N

P
R

O
D

U
C

TS

M
TS

1
0

F
L

T.
S

0
1

L
A

W

1
1

M
TS

-
1

0
A

M
F

IL
TE

R

A
B

C
D

4321

D
C

B
A

1 2 3 4

B
R

e
v

N
u

m
b

e
r

Ti
tl

e

S
iz

e

D
a

te
F

ile
n

a
m

e
D

ra
w

n
b

y
o

f
S

h
e

e
t


