
32

4

-

-

+

+

-

-

+

+

1

41

32

--
- -

++
+ +

32

4

-

-

+

+

-

-

+

+

1

END LATCH

LEVEL SHIFT

DELAY

DELAY

TUNE-ON

TUNE-ON

PUMP

CHARGE

VOLTAGE

UNDER

-+

CIRCUITRY

TO INTERNAL

%%oQ%%o

Q
F/F

LOCKOUT

VOLTAGE

UNDER

NOR

NOR

REGULATOR

REFERANCE

OSCILLATOR LATCH PWM

Amp

Error

+

+
-

-

A B

41

32

--
- -

++
+ +

A B

-+- +

B
O

A
R

D

P
R

O
T

E
C

T
IO

N

JK
1

R
1

JK
1

R
2

C
F

3

R6

R
7

C
8

IC1

R93

R19

VCR

R92

VCR

IC6

C10

R22

R
7

7
A

D7

R
1

0

Q
1

6
A

Q
2

0
A

D
3

1

R
1

0
8

R
3

R9

OEC2

IC2

R95

C
1

5
E

C
1

7

R
2

8

R
2

9

C
1

9

R
1

7

R
3

0C
1

1

C9

R16

C
4

4

C
N

T
1

S

R94

VCR

C
1

6

C7

R15

R21

R20
LED2

LED3

LED1

R
1

8

R
2

0
0

D6

C35

Q5

C
2

0

R
B

2

R65

R42

IC9

R
4

5

R
4

4

R46

R47

D9

R43

C24

C25

EC34

R25

OPTCD1

R
2

6

C13R27

R67

R
6

6

R70

R71

R54

R72

C
4

2

R73

R55

R
5

3

EC31

R56

IC
4

D5

C
4

0

C30

C43 R69

R
5

0

R
5

8

C
2

2

R
3

3

R
3

4

C
2

1

D
1

3

S
V

R
1

R
5

9

D
1

4

R
5

2

D
1

5

R
5

1

D
1

6

R
4

1

D8

R
3

1

R
3

5

Q
6

EC13

Q
7

Q
1

0

Q
8

C14

L
1

Q
1

1

Q
1

3

Q
1

2
Q

1
4

EC28

C45

EC44

R
9

8

EC1R8

C6

C2C5

D
2

3
Q

9

IC
5

C
3

3

C
2

3

R
3

8

R62

R
6

4

R
1

0
3

R
3

7

R36

C3

R
0

1

R
9

6

R
0

2

Q
3

C39

R61C38

R
6

0

R
1

0
7

R
3

9

R82

EC36

C37

T
1

D12

EC48

EC51

EC52

EC47

R
8

4

D29

T
2

R
8

6

R
8

8

R
9

0

C
5

3

C
6

1

C
6

5

C
5

8

D24

D26

D30D22

D28

D27

D19

R5

L
3

D
2

5

R
8

5

R
8

3

D
2

1

D
2

0

R
8

7

R
8

9

D
O

1

C
1

0
0

C110

R
9

9

C111

C
1

0
1

R
1

0
0

R
1

0
2

C
1

0
3

C113

R
1

0
1

C112

C
1

0
2

Q
1

5

Q
1

9

R
8

1

R
8

0
R

7
8

R
7

9

Q
1

8
Q

1
6

Q
1

7

Q
1

R
7

5

R
7

4
R

7
6

R
7

7

Q
2

Q
2

A

EC63

EC57

EC60

EC55

EC50

TERMI2

IC
8

C29

EC26

R24C12

R14

L
2

R
1

0
5

R104

THR1

OR3

O
Q

1

IC3

DO2

Q
4

O
R

1

Q21

O
E

C
1

OR2

Q
2

0

Q
1

A

D11

Q
7

A

Q
8

A

R
4

0

R
1

0
6

C47

FUSE1

R
1

2

EC3

C
F

1
C

F
2

C
F

4

C46

VCR

S
W

1

RV4 RV5

R
1

3

IC10
R11

R
4

EC2

Q
1

2
A

R
8

1
A

Q
1

4
A

R
7

9
A

Q
1

8
A

R
7

5
A

EC64

RS1

SP-TERMI

R
B

1

R97

VR1

C
N

T
1

R
0

3

R
V

2

R
V

3

CNT2A

R
V

1

EXVR1

EXVR1

CNT2B

CNT1A

CNT1B

Q
2

2

RL17 RL16

CL1

1

2
1

2

3

4
1

2

1
2

12

1
2

1
2

1
2

3
4

5
6

7 8
9

1
0

1
1

1
2

1
3

1
4

12

1 2

4

5

6 12

10

11

12

1
2

3
4

5
6

7 8
9

1
0

1
1

1
2

1
3

1
4

1 2

1 2

1
2

1 2

1
2

1

2

3

1 2

3

1
2

1
2

1
2

1 2

12

1
2

3
4

5
6

7 8
9

1
0

1
1

1
2

1
3

1
4

12

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1 2

12

1
2

1

2

3

4

5

6

7

12

1

2

3

1
2

1 2

1 2

1 2

1 212

12

12

1
2

1
2

12

12

1

2

3

1
2

1
2

1 2

1 2

1
2

3
4 5

6
7

8

1
2

1
2

1 2

1 2

12

1 2

1 2

1 2

12

1 2

1 2

34

1
2

1 21 2

1 2

1
2

1 2

1 2

1 2

1 2

1
2

1 2

1 2

1
2

12

1 2

1 2 3 4 5 6 7 8 9 10

11121314151617181920

12

1
2

1 2

1 2 1 2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1

2

3

1
2 1

21
2 1

21
2 1

21
2

1 2

1
2

1
2

1

23

12

1

23

1

23

1

23

1 2

1
2

1

23

1

2

3

1

2

3

1

2

3

12

1 2

12

1
2

121 2

12

1212

1
2

1

2

3

1 2 3 4 5 6 7 8

910111213141516

1
21

2 1
2

12

1
2

1
2

1
2

12

1 2

1
2

1

2

3

1 2

121 2

1
2

1
2

1
2

12

12

1 2

1234

5678

1

2

3

12

12

12

12

1
2

1 2

1234

5678

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1 2

1 2

1 21 2

1 2

1 2

1 2

1 2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1 2

1
2

1 2

1
2

1
2

1
2

1
2

1 2

1
2

1 2

1
2

1

2

3

1

2

3

1
2

1
2

1
2

1
2

1

2

3

1

2

3

1

2

3

1

23

1
2

1
2

1
2

1
2

1

23

1

23

12

12

12

12

12

1 2 3

1 2 3 4

5678

12

12

1 21 2

1 2

1
2

1
2

1 2

1 2

1 2

12

3

1
2

3
4

5
6

7 8
9

1
0

1
1

1
2

1
3

1
4

1 2

1

23

1
2

1

2

3

1
2

1 2

1 2

3

1

23

1

2

3

1

23

1

23

1
2

1
2

1 2

1 2

1
2

12

1
2

1
2

1
2

1 2

7

8

9

1
2

3

12 12

1
2

1
2

3
4 5

6
7

8

1 2

1
2

12

1

2

3

1
2

1

2

3

1
2

1

2

3

1
2

12

1 2

12

1
2

1 2

1

2

3

1

2

3

4

5

6

7

1
2

1
2

1
2

1 2 3 4

1
2

1

2

3

4

5

6

1 2 3 4

1 2 3 4 5

1 2 3 4 5

12

3

12 12

1 2

1
K

1
K

0
.1

u

56K

1
5

0
K

0
.0

5
6

u

OUT D

-IN D

+IN D

VEE

+IN C

-IN C

OUT COUT B

-IN B

+IN B

VCC

+IN A

-IN A

OUT A

NJM3403AD

20K

2.2K

3

2

1

20K

3

2

1

OUT D

-IN D

+IN D

VEE

+IN C

-IN C

OUT COUT B

-IN B

+IN B

VCC

+IN A

-IN A

OUT A

NJM2901

0.022u

2.7K

1
0

1N5233

1
5

0
K

S

D

G

R
F

P
7

0
N

0
6

C
3

2
2

7
Y

1
N

4
1

4
8

4
.7

K

1
0

0
K

56K

10u/35V

OUT D

-IN D

+IN D

VEE

+IN C

-IN C

OUT COUT B

-IN B

+IN B

VCC

+IN A

-IN A

OUT A

NJM3403AD

20K

0
.0

2
7

u

2
2

0
u

/1
0

V

1
0

0

2
0

K

0
.0

2
2

u

2
K

1
0

0

0
.0

2
2

u

0.1u(MONO)

68K

0
.0

2
2

u

20K

3

2

1

0
.0

5
6

u

0.027u

2K

2.2K

2.2KPROTECT

PWR

THRMAL

2
7

K

1
K

1N5256

0.1u(MONO)

M
PA

S
0

6

(M
E

TA
L

)
0

.2
2

u

6
2

0

2.2K

2.2K

BIAS SELECT

VDD

OUT

OFFSET N2GND

+IN

-IN

OFFSET N1

TLC271CP

3
0

K

2
0

K

4.7K

120K

UF4004

1.5K

(MONO)

0.1u

470PF-BK

22u/50V

470K

G35-552HTV837

1
K

0.1u(MONO)470K

1K

1
.2

K

68K

2.4K

22K-1/2W

22K-1/2W

(M
O

N
O

)

0
.0

1
u

2.2K

2.2K

6
8

K

22u/50V

2.2K

B
H

O

B
H

S

B
LO

B
L

S

V
D

D

V
C

C

A
L

S

A
LO

A
H

S

A
H

O
A

H
B

L
D

E
L

H
D

E
L

IN
-

IN
+

O
U

T

V
S

S

D
IS

H
E

N

B
H

B

H
IP

4
0

8
0

A
IP

UF4004

(M
E

TA
L

)
0

.2
2

u

470P-BK

(MONO)

0.0047u 10/1W

1
0

K

0

0
.0

0
2

2
u

3
0

0
k

3
0

0
k

0
.0

0
3

3
u

1
N

4
1

4
8

5
0

0

1
0

0

1
N

4
1

4
8

1
0

0

1
N

4
1

4
8

1

1
N

4
1

4
8

1
0

0

1N5256

1
0

01

S D

G

RFP40N10

100u/100V

S D

G

RFP40N10

S D

G

RFP40N10

S D

G

RFP40N10

(METAL)0.22u

S D

G

RFP40N10

S

D

G

R
F

P
7

0
N

0
6

S

D

G

R
F

P
7

0
N

0
6

S

D

G

R
F

P
7

0
N

0
6

100u/25V

(METAL) 0.22u

100u/100V

1
0

K

(BP)

47u/100V0.2/2W

(METAL)

10u/100V

METAL

0.22u/100V

METAL

0.22u/100V

U
F

4
0

0
4

MPSA06

S
G

3
5

2
5

A

V
R

E
F

V
C

C

O
U

T
P

U
T

-B

V
C

G
R

O
U

N
D

O
U

T
P

U
T

-A

%
%

o
S

H
U

T
D

O
W

N
%

%
o

C
O

M
P

E
N

S
A

T
IO

N
S

O
F

T
-S

TA
R

T

D
IS

C
H

A
R

G
E

R
T

C
T

O
S

C
-O

U
T

%
%

o
S

Y
N

C
%

%
o

IN
V

-IN
P

U
T

N
.I-IN

P
U

T

1
0

0
u

/2
5

V

0
.0

0
1

u
(E

X
C

E
L

)

2
0

k

4.7K

1
0

0

2
K

6
9

.8
K

4.7K

0.1u(MONO)

0

1
0

0

KTK117Y

EXCEL

0.001u

30.1K

(MONO)

0.01u

2
.2

K

24uH

1
.5

K

1
0

K

10

100u/25V

0.1u(MONO)

100V

470u

100V

470u

100V

470u

100V

470u

2
2

0
/3

W

1.5KE36A

2
2

0
/3

W

2
2

0
/3

W

2
2

0
/3

W

0
.0

0
1

u

0
.0

0
1

u

0
.0

0
1

u

0
.0

0
1

u

1.5KE36A

1.5KE36A

1.5KE36A1N6284A

1.5KE36A

1.5KE36A

1.5KE36A

100K

24uH

1
m

H

U
F

4
0

0
4

1
0

1
0

U
F

4
0

0
4

U
F

4
0

0
4

1
0

1
0

1
N

4
1

4
8

0
.0

1
u

(M
O

N
O

)

0.22u

1
K

0.22u

0
.0

1
u

(M
O

N
O

)

1
K

1
K

0
.0

1
u

(M
O

N
O

)

0.22u

1
K

0.22u

0
.0

1
u

(M
O

N
O

)

S

D

G

R
F

P
7

0
N

0
6

S

D

G

R
F

P
7

0
N

0
6

1
0

1
0

1
0

1
0

S

D

G

R
F

P
7

0
N

0
6

S

D

G

R
F

P
7

0
N

0
6

S

D

G

R
F

P
7

0
N

0
6

S D

G

RFP40N10

1
0

1
0

1
0

1
0

S D

G

RFP40N10

S D

G

RFP40N10

4700u/16V

4700u/16V

4700u/16V

4700u/16V

4700u/16V

N
C

%
%

o
O

U
T

 A
%

%
o

V
D

D

%
%

o
O

U
T

 B
%

%
o

IN
 B

G
N

D

IN
 AN

C

T
C

4
4

2
4

C
C

A
P

0.1u(MONO)

470u/16V

10/1W(MONO) 0.0047u

68K

2
0

K

10K

220K

C3200GR

OUT D

-IN D

+IN D

VEE

+IN C

-IN C

OUT COUT B

-IN B

+IN B

VCC

+IN A

-IN A

OUT A

NJM2901

1N4148

S D

G

RFP40N10

2
3

3
k

B
7

7
2

Y

1
0

u
/3

5
V

100

C
3

2
2

7
Y

S D

G

RFP40N10

S D

G

RFP40N10

S D

G

RFP40N10

1
K

4
.7

K

(MATAL)0.022u

20A

3
.9

k

22u/50V

0
.1

u
0

.1
u

0
.1

u

0.1u

3

2

1

S
U

B
S

O
N

IC

O
N

O
F

F

4.7K 1.5K

1
K

H
T

V
8

3
7

G
3

5
-5

2
2

VCC

OUT B

-IN B

+IN B

VEE

+IN A

-IN A

OUT A

KIA4559

3.9k

1
K

22u/50V

S

D

G

R
F

P
7

0
N

0
6

1
0

S

D

G

R
F

P
7

0
N

0
6

1
0

S

D

G

R
F

P
7

0
N

0
6

1
0

4700u/16V

100K

5
6

K

10K

3

2

1

20KB

0

1
.8

K

1
K

2
2

K

3

2

1

100KB

3

2

1

100KB

C3200GR

10K 4.7K

0.1u

D
O

C
U

M
E

N
T

 N
U

M
B

E
R

: 2
K

1
1

2
5

2
K

,1
1

,2
5

E
X

T
E

R
N

A
L

-V
R

M
O

D
E

L
 N

A
M

E
 : P

H
-D

2

R
E

V
:D

E
A

R
T

H
Q

U
A

K
E

 S
O

U
N

D
 C

O
,

S
H

E
E

T
:1

/1
D

A
T

E T
IT

L
E

 : S
C

H
E

M
A

T
IC

 D
IA

G
R

A
M

A
P

R
O

V
E

D

C
H

E
C

K

D
R

A
W

N

D
E

S
IG

N


