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LM3915 7 GND 3k 470 Vref=1.483V LED 4.84mA

p255 14  

1.483V 0dB

1.483V  

0.1 F

 

LM318 Typ 70V/ s LM318

20mA 20 A 0.1 F

SR1  

SR1=I/C=20[mA]/0.1[ F]=200[kV/s]=0.2[V/ s] 

LM318  
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f=50kHz 1.483Vpp SRf50  

SRf50 2 fV=2 50[kHz] 1.483[V]=0.466[V/ s] 

f=20[kHz] SRf20  

SRf20 2 fV=2 20[kHz] 1.483[V]=0.186[V/ s] 

 

16kHz SRf20

50kHz SRf50

 

 

 

A.  

B.  

C.Vref  

3dB 20 60dB

Vref S/N C

 

( 18V )

S/N 2.5V

 

 

50kHz

A,B
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PARAMETERS:

fin = 50k

Ampl = 1.483

OUT

COMPOUTCOMPOUT

R1

1MEG

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

V1

12Vdc

V2

12Vdc

C1

0.1u

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0

0

0

0

D1

D1S1588

U4

LF356

+
3

-
2

V+
7

V-
4

OUT
6

 

 

 

           Time

0s 20us 40us 60us 80us 100us 120us
1  V(INPUT) V(OUT) 2  V(COMPOUT)

-2.0V

-1.0V

0V

1.0V

2.0V
1
 

-10V

0V

10V

20V

30V

-15V
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   >>

V(COMPOUT)

Input sine wave 20kHz , 50kHz

 

 

50  

V(OUT) 20kHz V(INPUT)

V(COMPOUT)

TIM
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50kHz  

 

 

 

 

 

V(COMPOUT)

 

4  

INPUT

OUT

COMPOUTCOMPOUT

PARAMETERS:

fin = 50k

Ampl = 1.483

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0

V1

12Vdc

R1

1MEG

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

U4

LF356

+
3

-
2

V+
7

V-
4

OUT
6

D1

D1S1588

V2

12Vdc
D2

D1S1588

C1

0.1u

0

0

0
0

 

 



 5

           Time

0s 20us 40us 60us 80us 100us 120us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-2.0V

-1.0V

0V

1.0V

2.0V
1
 

   >>

-10V

0V

10V

20V

30V

-15V

2
 

V(COMPOUT)

Input sine wave 20kHz , 50kHz

 

 

20kHz

 

50kHz

 

 

 

 

 

INPUT

OUT

COMPOUTCOMPOUTCOMPOUTCOMPOUT

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0 C1

0.1u

D1

D1S1588

V1

12Vdc

V2

12Vdc

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

PARAMETERS:

fin = 50k

Ampl = 1.483

R1

1MEG

0

0

0

R2

1k

U4

LF411

+
3

-
2

V+
7

V-
4

OUT
6

B1
1

B2
5
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           Time

0s 20us 40us 60us 80us 100us 120us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-2.0V

-1.0V

0V

1.0V

2.0V
1
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0V

10V

20V

30V

-15V

2
 

   >>

 

 

 

 

 

 

OUT

COMPOUTCOMPOUTCOMPOUTCOMPOUT

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0 C1

0.1u

D1

D1S1588

V1

12Vdc

V2

12Vdc

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

PARAMETERS:

fin = 20k

Ampl = 1.483

R1

1MEG

0

0

0

R2

1k

R3

10

COMPOUT

C2

120p

INPUT

U4

LF411

+
3

-
2

V+
7

V-
4

OUT
6

B1
1

B2
5

 

 

120p+10  
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           Time

0s 20us 40us 60us 80us 100us 120us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-2.0V

-1.0V

0V

1.0V

2.0V
1
 

-10V

0V

10V

20V

30V

-15V

2
 

   >>

 

 

 

 

 

 

 

 

OUT

COMPOUTCOMPOUTCOMPOUTCOMPOUT

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0 C1

0.1u

D1

D1S1588

V1

12Vdc

V2

12Vdc

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

PARAMETERS:

fin = 20k

Ampl = 1.483

R1

1MEG
0

0

0

R2

1k

COMPOUT

R3

10

C2

120p

INPUT

U4

LF411

+
3

-
2

V+
7

V-
4

OUT
6

B1
1

B2
5
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           Time

0s 20us 40us 60us 80us 100us 120us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-2.0V

-1.0V

0V

1.0V

2.0V
1
 

-10V

0V

10V

20V

30V

-15V

2
 

   >>

 

V(COMPOUT)

 

20kHz  
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1.5

 

2.5

20

-30dB -60dB

 

S/N  

 

1 2.5 0.1 F

50kHz  

SRf50_2.5V 2 50[kHz] 2.5[V]=0.785[V/ S] 

SR=I/C 

Ich  

Ich=0.785[V/ S] 0.1[ F]=78.5[mA] 

 

100

200  

 

 

 

LM319
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OUT

R3

51

R4

51

Q2

2N5911

Q3

2N5911

C1

0.1u

R5

51

C3

0.1U

D1

D31DQ04_CSC

COMPOUTCOMPOUT

INPUT

V1

12Vdc

R1

1MEG

PARAMETERS:

fin = 20k

Ampl = 2.5

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin} 0)

DC = 0

V2

12Vdc

0

0

0

Q1Q2SA1206

U5A

LM319

OUT
12

+
4

-
5

G
3

V+
11

V-
6

R2

120

0

 

 

 

 

R5 C3  

           Time

0s 20us 40us 60us 80us 100us 120us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-4.0V

0V

4.0V
1
 

-2.0V

0V

2.0V

4.0V
2
 

SEL>>SEL>>
Input sine wave = 20kHz, 50kHz  2.5Vp

-IC(Q1)
-100mA

0A

100mA

200mA

 

 

V(COMPOUT)

f Q1

C3
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C3 100kHz  

 

2.3

 

 

 

 

 

 

1M

10 10M

 

0.1 F

0.01 F  

0.1 F

GND 0.01

F 1/10

 

 

 

INPUT

PARAMETERS:

fin = 50k

Ampl = 2.5

OUT

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

C1

0.01u

D1

D1S1588

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0

R1

10MEG

V1

12Vdc

U4

LF356

+
3

-
2

V+
7

V-
4

OUT
6

0

0

0

COMPOUTCOMPOUT

V2

12Vdc

 

1/10  
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           Time

0s 10us 20us 30us 40us 50us 60us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-4.0V

0V

4.0V
1
 

-10V

0V

10V

20V
2
 

   >> Input sine wave = 20kHz, 50kHz  2.5Vp

I(D1)
-20mA

0A

20mA

40mA

SEL>>

 

 

 

 

2.4  

INPUT

PARAMETERS:

fin = 50k

Ampl = 2.5

OUT

U3

LM318

+
3

-
2

V+
7

V-
4

OUT
6

C2
8

C3
5

C1
1

C1

0.01u

D1

D1S1588

V3

AC = 5
TRAN = SIN (0 {Ampl} {fin})

DC = 0

R1

10MEG

V1

12Vdc

U4

LF356

+
3

-
2

V+
7

V-
4

OUT
6

0

0

0

COMPOUTCOMPOUT

D2

D1S1588

0

R2

10

R3

1k

C2

120p

V2

12Vdc

 

 



 13 

           Time

0s 10us 20us 30us 40us 50us 60us
1  V(V3:+) V(OUT) 2  V(COMPOUT)

-4.0V

0V

4.0V
1
 

-10V

0V

10V

20V
2
 

   >> Input sine wave = 20kHz, 50kHz  2.5Vp

I(D1)
-20mA

0A

20mA

40mA

SEL>>

 

 

 

 

 

50kHz 0.1 F

0.01 F  

A1 A2

 

A1

 

 

 


