
S2

S3

C17

510nF

C16

510nF

C20

256nF

C19

256nF

C18

1uF

C21

510nF

S4

S5

C23

128nF

C22

128nF

C26

64nF

C25

64nF

C24
256nF

C27

128nF

S6

S7

C29

32nF

C28

32nF

C32

16nF

C31

16nF

C30

64nF

C33

32nF

S8

S9

C35

8nF

C34

8nF

C38

4nF

C37

4nF

C36

16nF

C39

8nF

S10

S11

C41

2nF

C40

2nF

C44

1nF

C43

1nF

C42

4nF

C45

2nF

R44
240kΩ

R45

240kΩ

R46

120kΩ

R47

120kΩ R48

120kΩ

R49

60kΩ

R50

60kΩ R51

60kΩ

R52

30kΩ

R53

30kΩ R54

30kΩ

R55

15kΩ

R43

15kΩ

R61

5.6kΩ

R62

430Ω

R63
2.7kΩ

R56

12.4kΩ

R57
4.3kΩ

Q1
BC556AP

Q2
BC556AP

R5
120Ω

R6
120Ω

Q4
BC546BP

Q5
BC556AP

Q7
BD139

Q8
BD139

Q6
BC556AP

R11
160Ω

R13
300Ω

C4
430pF

R10
820Ω

R12
7.5kΩ

R8

2.7kΩ

C5
47nF

D19

1N4148 D29
1N4148

Q3A
Q3B

R9
120Ω

R14
22Ω

C6
56pF

R7
1.8kΩ

R3

1kΩ
Key=A

Q17
BC556AP

Q18
BC556AP

Q20
BC546BP

Q21
BC556AP

Q23
BD139

Q24
BD139

Q22
BC556AP

R74
160Ω

R75
300Ω

C47
430pF

R72
820Ω

R73
7.5kΩ

R71

2.7kΩ

C49
47nF

D8
1N4148 D9

1N4148

R70
12kΩ

R76
22Ω

R69
240Ω

C50
18pF

R68
100Ω

R31
510Ω

R32
510Ω

Q15
BD139

Q16
BD139

R37

10Ω

R38

10Ω

R36

33Ω

R42
2.7kΩ

R33

120Ω
D6

1N4148

D7
1N4148

R30
9.1kΩ

R28
1kΩ

R29
1kΩ

R35

56Ω

R34
500Ω
Key=A

D4

1N4148

D3
1N4148

C15

1mF

R40
300Ω

R41
300Ω

D5
1N4148

R39500Ω
Key=A

R27
9.1kΩ

C14
22uF

Q14
BD139

Q11
BC556B

Q12

BC556B

Q13
BC556B R105

510Ω
R106
510Ω

Q31
BD139

Q32
BD139

R111

10Ω

R112

10Ω

R110

33Ω

R116
2.7kΩ

R107

120Ω
D13

1N4148

D14
1N4148

R104
9.1kΩ

R102
1kΩ

R103
1kΩ

R109

56Ω

R108
500Ω
Key=A

D11

1N4148

D10
1N4148

C68

1mF

R114
300Ω

R115
300Ω

D12
1N4148

R113
500Ω
Key=A

R100
9.1kΩ

C67
22uF

Q30
BD139

Q27
BC556B

Q28

BC556B

Q29
BC556B

R101
680Ω

R17

2.7kΩ

R26
680Ω

R19
15kΩ

R18

15kΩ

C9

10pF

C12

10pF

R22

200kΩ

U3
OP07AH

3

2

4

7

6

81R23
200kΩ

R24

8.2kΩ

R25
240Ω

C13

2.2uF

Q9
BC546BP

Q10
BD139

C10
22uF

R20
6.8kΩ

R15
120Ω

R16
47kΩ

C11
1.3nF

U2
TL081BCP

3

2

4

7

6

51

R21
15MΩ

+15V

C8
100uF

S1

R4
47kΩ

C2
18pF

R1
2.2kΩ
Key=A

R2
120Ω

C1

100uF

Vin

C52

220uF
C48
470uF

R66
160Ω

R67
160Ω

R65
68kΩ

R58

620Ω

R59
10Ω

R77

1kΩ

R78

7.5kΩ

R79

7.5kΩ

R80
820Ω

C56

10pF
C57
22uF

R81
820Ω

C53
1nF

C54
430pF

C55
75pF

R83
30kΩ

C59

10pF

C60
100uF

R82
300Ω

C58
220uF

R84

120Ω

R85

2.7kΩ

C61

3.3nF

R96
47kΩ

+15V

+15V

R119
7.5kΩ

C69

10pF

C70
100uF

R118
7.5kΩ

R117
3.6kΩ

R120
6.8kΩ

R122

300kΩ

U13
OP07AH

3

2

4

7

6

81

R126
75kΩ

R127
75kΩ

C72
100nF

R121

68kΩ

C71
330nF

R98
8.2kΩ

C65

10pF

C66
100uF

R97
910Ω

C64
220uF

U14A
LM324N

3

2

11

4

1

R125

75kΩ

R128

75kΩ

R129
160Ω

R130
4.3kΩ

R123
750Ω

R124
50kΩ
Key=A

R131

15kΩ

R132

15kΩ

R133
10kΩ

R134
10kΩ

Q33
BC546BP

Q34
BC546BP

LED4

LED5

D15
BZX79-B9V1

U7
OP07AH

3

2

4

7

6

81

U8
OP07AH

3

2

4

7

6

81

R86

4.7MΩ

R88

30kΩ

R87
15kΩ

R91

2.2MΩ

R93

47kΩ

R92
15kΩ

R89

2.7kΩ

R94

2.7kΩ

R90
430Ω

R60
120Ω

R95
430Ω

Q25

Q26

R64
120Ω

S12

R99
15kΩ

S13
Vout

LS313

SYSTEM  OF  AUTOMATIC  TUNING

-15V

-15V -15V

-15V
-15V

-15V

-15V-15V

-15V

-15V

-15V

-15V

-15V
-15V

-15V

-15V

-15V

-15V
+15V

+15V

+15V

+15V

+15V

+15V

+15V+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

+15V

VK-2  DISTORTION  METER

20Hz

40Hz

80Hz

160Hz

315Hz

630Hz

1.25kHz

2.5kHz

5kHz

10kHz

20kHz

FREQUENCY  RANGE

NORMALIZATION

INPUT

1-30V

0,1-1V

OUTPUT

THD  RANGE  (%)

1

0,1

0,01

0,001

MORE

LESS

C46
15nF

C51
22nF

C3
15nF

C7
22nF

U14B
LM324N

5

6

11

4

7

BD679

BD679
1

2

3
4
5
6

7

ACTIVE  TWIN - T  NOTCH  NETWORK  -   REJECTION  FILTER

INPUT  NORMALIZING  AMPLIFIER

SQUARE  WAVE  SHAPER  1

LOW - PASS  FILTER  AND  AMPLIFIER

SQUARE  WAVE  SHAPER  2

REJECTION  FILTER'S  FINE  TUNING

QUADRATURE  PHASE  SHIFTER

NORMALIZED  SIGNAL  INDICATION

 RESISTIVE  ELEMENTS SWITCHING CONTROL

U1
HA3-2525-5

3

2

4

7

6

51

8

U11
HA3-2525-5

3

2

4

7

6

51

8

U4
HA3-2525-5

3

2

4

7

6

51

8

U5
HA3-2525-5

3

2

4

7

6

51

8

U10
HA3-2525-5

3

2

4

7

6

51

8

C62
4.7uF

C63
2.2uF

-15V
-15V

R135
1.5Ω

C73
1mF

U15
3WK163-43

2

1

4

3

U17
3WK163-43

2

1

4

3

U16
3WK163-43

2

1

4

3

K1

K2

K3

K4

K5

K6

K7

K8

U6
HI-5043

1
3

16
4
15

GND
13

8
6

10
9
5

VSS
14

VDD
11

U9
HI-5043

1
3

16
4
15

GND
13

8
6

10
9
5

VSS
14

VDD
11

U12
HI-5043

1
3

16
4
15

GND
13

8
6

10
9
5

VSS
14

VDD
11

Q19A
2N5484

Q19B
2N5484



VK-2  DISTORTION  METER  -  SYSTEM  OF  AUTOMATIC  TUNING

U1A
1
2

3

U1B
5
6

4

U1C
8
9

10
U1D

12
13

11

U2
Q0 6
Q1 11
Q2 14
Q3 2

~TC 7

P04
P112
P213
P33

~CI5
BIN/~DEC9 PE1

UP/~DN10

CP15

U3
Q0 6
Q1 11
Q2 14
Q3 2

~TC 7

P04
P112
P213
P33

~CI5
BIN/~DEC9 PE1

UP/~DN10

CP15

U4
Q0 6
Q1 11
Q2 14
Q3 2

~TC 7

P04
P112
P213
P33

~CI5
BIN/~DEC9 PE1

UP/~DN10

CP15

U5
Q0 6
Q1 11
Q2 14
Q3 2

~TC 7

P04
P112
P213
P33

~CI5
BIN/~DEC9 PE1

UP/~DN10

CP15

U6
O0 6
O1 11
O2 14
O3 2

~TC 7

P04
P112
P213
P33

~CE5

PL1

MR9

CP15

UP/~DN10

U7A

D15
O1 1

~O1 2

CD14
CP13

SD16
U7B

D29
O2 13

~O2 12

CD210
CP211

SD28

U8A
1
2

3

U8B
5
6

4

U8C
8
9

10

U8D
12
13

11

U9A
2
3

1
4
5

U9B

9
10

13
11
12

U10A
1
2

3
U10B

5
6

4

U10C
8
9

10
U10D

12
13

11

U11A

D15
O1 1

~O1 2

CD14
CP13

SD16

U11B

D29
O2 13

~O2 12

CD210
CP211

SD28

U12
O0 6
O1 11
O2 14
O3 2

~TC 7

P04
P112
P213
P33

~CE5

PL1

MR9

CP15

UP/~DN10

U15
O0 3
O1 14
O2 2
O3 15
O4 1
O5 6
O6 7
O7 4

A010
A113
A212
A311

O8 9
O9 5

U16
O0 3
O1 14
O2 2
O3 15
O4 1
O5 6
O6 7
O7 4

A010
A113
A212
A311

O8 9
O9 5

U17A
1
2

3

U17C
8
9

10

U17D
12
13

11

U18
O0 6
O1 11
O2 14
O3 2

~TC 7

P04
P112
P213
P33

~CE5

PL1

MR9

CP15

UP/~DN10

U19A
1
2

3

U19B
5
6

4

U19C
8
9

10

U19D
12
13

11

U20
P09
P110
P211
P312

~K3

O0 1
O1 15
O2 14
O3 13

J4

MR5

PE7

CP6

~C/T2

U21
P09
P110
P211
P312

~K3

O0 1
O1 15
O2 14
O3 13

J4

MR5

PE7

CP6

~C/T2

U22
P09
P110
P211
P312

~K3

O0 1
O1 15
O2 14
O3 13

J4

MR5

PE7

CP6

~C/T2

U23
P09
P110
P211
P312

~K3

O0 1
O1 15
O2 14
O3 13

J4

MR5

PE7

CP6

~C/T2

U13

CD4051

DCD

S84
S72
S65
S51
S412
S315
S214
S113

A011
A110
A29
EN6

D 3

VDD

16

VEE

7

GND

8

U14

CD4051

DCD

S84
S72
S65
S51
S412
S315
S214
S113

A011
A110
A29
EN6

D 3

VDD

16

VEE

7

GND

8

R2

30kΩ

R1
2.7kΩ

R3

15kΩ
R4

2MΩ

C1
100nF

D1

1N4148

R5
8.2kΩ

R6
8.2kΩ

R7

150kΩC2
10nF

C3

47nF

R8
2.7kΩ

R9
430kΩ

R10
50kΩ
Key=A

U24A
LM324N

3

2

11

4

1

U24B
LM324N

5

6

11

4

7

R11
750Ω

R12
10kΩ
Key=A

R13

75kΩ

R14
75kΩ

R15
75kΩ

R16
75kΩ

R17

8.2kΩ

R18

8.2kΩ
R19
8.2kΩ

R20

50MΩ

D2
BZX79-B9V1

C4
47nF

C5
47nF

C6
100nF

D3
1N4148

D4
1N4148

D5
1N4148

R21
15kΩ

J1

R22

8.2kΩ

R23

8.2kΩ

R24

8.2kΩ

R25

8.2kΩ

R26

15kΩ

R27

15kΩ

R28

15kΩ

R29

15kΩ

R30

15kΩ

R31

15kΩ

R32

15kΩ

R33

15kΩ

R34

15kΩ

R35

15kΩ

Q1
BC546BP

Q2
BC546BP

Q3
BC546BP

Q4
BC546BP

Q5
BC546BP

Q6
BC546BP

Q7
BC546BP

Q8
BC546BP

Q9
BC546BP

Q10
BC546BP

LED1

LED2

LED3

LED4

LED5

LED6

LED7

LED8

LED9

LED10

R36
3.6kΩ

Q11

Q12

Q13

Q14

BD679

BD679

BD679

BD679

+15V

+15V
+15V

+15V

+15V

+15V

+15V

+15V

+15V

-15V

CD4035

CD4035

CD4035

CD4035

CD4029

CD4029

CD4029

CD4029

CD4516

CD4516

CD4516

CD4013 CD4013

CD4013

CD4013

CD4028

CD4028

CD4011
CD4011

CD4011

CD4011

CD4011

CD4011

CD4011

CD4011
CD4011

CD4011 CD4011

CD4011

CD4011

CD4011

CD4011

CD4001

CD4001

CD4001

CD4002

CD4002

CD4011

1

2

3

4

5

6

7

   

   

20Hz

+15V

40Hz

80Hz

160Hz

315Hz

630Hz

1,25kHz

2,5kHz

5kHz

10kHz

20kHz

FREQUENCY  RANGE  INDICATION  -

CAPACITIVE  ELEMENTS  SWITCHING  CONTROL

TWIN - T  NOTCH  NETWORK  ROUGH  TUNING  -

 RESISTIVE  ELEMENTS SWITCHING CONTROL

INPUT  FREQUENCY

SERIES  TUNING

PARALLEL

SERIES  INPUT

PARALLEL  INPUT

PARALLEL  LOADING

RESET  U6

0,9ms

LOADING  U18

T1

COUNT
T2

TUNING

Fo=21Hz

NO  LOADING

ACTIVE

ACTIVE

"0"  FOR U14, U16  WORKING 

T1=16To=0,762s

2,5s

K1

K2
K3

K4
K5

K6
K7

K8

R37
1.5Ω

C7
1mF

R42

2.7kΩ
C8
10nF

+15V

+15V

T1

COUNT
T2

TUNING


