
R
2

5
 3

0
0

R
1

6
 3

0
0

VF5 

VF4 

R24 22

R37 16.2kC16 20n

R36 16.2kC15 20n

R
3

1
 1

0
0

R
3

0
 4

7

R
2

9
 1

0
0

R
2

8
 4

7

R27 1M

C10 1u

-

++

OP5 !OPAMP

C4 1u

R26 1M
-

++
OP4 !OPAMP

C14 250p

C13 250p

C12 33n
R8 47

R7 47
C11 33n

R
1

7
 4

7
0

C3 6.8n

C2 6.8n

R23 22

R22 110k

R21 110k

R20 440

R19 440

-

+ +

OP3 !OPAMP

R4 100k

-

+ +OP2 !OPAMP

R3 124

R2 124

R18 100k

-

+ +

OP1 !OPAMP

R
1

5
 4

7
0

C
9

 3
3

0
u

C
8

 1
u

C
7

 1
u

C
6

 1
0

m
C

5
 1

0
m

V2 12

V1 12

T8 2N4401

VF3 

C
1

 3
3

0
u

L
E

D
2

 C
Q

X
3

5
A

L
E

D
1

 C
Q

X
3

5
A

R14 1k

R13 1k

R
1

2
 1

k
R

1
1

 1
k

T6 2N4403

R10 470

R9 470

R
6

 4
7

VF2 

VF1 

R
5

 4
7

P2 100

P1 100

T7 2N4403

T5 2N4401
R

1
 2

.5

R7, R9, R11, R18, R1, R2, R3, R16, 
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R21, R36, R22, R37, R22, R24, R37
Texas Components naked Z Foil
R13, R29, R5, R28, R26, R27, R14,
R31, R6, R30 Dale RS55 Non Mag.
C15, C2, C3, C16, C14, C13
non Magnetic Silver Mica 1%
C1, C9 : Nichicon Muse 
C5, C6 : Panasonic FM
OPs decoupled with FM and foil

BF446A

BF446A

4 x 2SK170
4 x 2SJ74

OP1, OP2 = Stack of 4 LME49710HA
OP3 = OPA1632
OP4, OP5 = OPA627 Metal Case

Set Voltage at
Collector T6, T8
to 6V with P1, P2

1.551usec Pole

25 usec Pole
Gain : (( 2 x 124) / 2.5) +1
= 100x = 40 dB

Claudio INA
Balanced In - Balanced out
Total Gain : 68dB
0.25mV / 0.75V
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