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V4.0 small dual op-amp test

TNPW08053K36BEEN

T
N

P
W

0
8
0
5
3
K
3
6
B
E
E
N

CPF0805B27RE1 CPF0805B27RE1

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

ERA-6ARW333V

E
R

A
-6

A
R

W
3
3
3
V

T
N

P
W

0
8
0
5
3
K
3
6
B
E
E
N

T
N

P
W

0
8
0
5
3
K
3
6
B
E
E
N

thin film

th
in

 f
ilm

thin film

th
in

 f
ilm

thin filmthin film

th
in

 f
ilm

th
in

 f
ilm

thin film

ERA-6AEB4531V

thin film

m
te

a
l 
fi
lm

1-1337543-0

1-1337543-0

3
2
9
6
Y
-1

-1
0
0
LF

OPA140

IC1 output
test point

input test
point

output test
point

o
p
ti
o
n
a
l 
- 

if
ca

p
 c

o
u
p
le

d

0805 SMD

0
8
0
5
 S

M
D

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

le
a
d
-l
a
g
 c

o
m

p
fo

r 
V
g
a
in

 >
 5

C0805C473F3GACTU
0805 C0G

C0805C473F3GACTU

0805 SMD

0
8
0
5
 S

M
D

0
8
0
5
 S

M
D 0
8
0
5
 S

M
D

0
8
0
5
 S

M
D

0
8
0
5
 S

M
D

R
N

7
3
2
A
T
T
D

2
1
0
1
B
2
5

0
8
0
5
 S

M
D

0
8
0
5
 S

M
D

o
u
tp

u
t 

ca
p
a
ci

ta
n
ce

 i
so

la
ti
o
n
 r

e
si

st
o
r

o
n
ly

 u
se

 i
f 

p
o
st

-a
m

p
 i
sn

't
 u

se
d

se
e
 b

u
ild

 i
n
st

ru
ct

io
n
s

th
ro

u
g
h
-h

o
le

2
7
0
-2

0
-R

C

pre-amp disconnect jumper
only use if post-amp is used

see build instructions

0
8
0
5
 S

M
D

ERA-6AHD100V

th
in

 f
ilm

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

0
8
0
5
 S

M
D

AD8397

AD8397

so
lid

 t
a
n
ta

lu
m

so
lid

 t
a
n
ta

lu
m

+12Vdc

-12V

0
8
0
5
 S

M
D

0805 SMD 0805 SMD0805 SMD

0
8
0
5
 S

M
D

0
8
0
5
 S

M
D

1
0
0
 P

P
M

/C

0805 SMD

0805 SMD0805 SMD
thin film

0
8
0
5
 S

M
D

0
8
0
5
 S

M
D

th
in

 f
ilm

1
2
1
0
 S

M
D

1
2
1
0
 S

M
D

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

0
8
0
5
 S

M
D

C
2
0
1
2
X
7
R

1
V
4
7
5
K
1
2
5
A
E

0
8
0
5
 S

M
D

OPA1611

Fo = 1.000KHz = 6x 0.047uF, 499R + 62R
Fo = 1.005KHz = 6x 0.047uF, 499R + 64R
Q = approx 5

O
P
T
IO

N
A
L

O
P
T
IO

N
A
L

OPTIONAL

OPTIONAL

O
P
T
IO

N
A
L

Items marked as OPTIONAL should not be used
by default - see instructions.  Don't populate caps
and use 0R for resistors.

OPTIONAL

O
P
T
IO

N
A
L

OPTIONAL

Chips tested to work: AD8397; OPA1612 
with 10pF for C14; THS4012 with 110pF for C18.

OPTIONAL

+12Vdc

-12V

FK
2
6
X
7
R

1
H

2
2
5
K

FK
2
6
X
7
R

1
H

2
2
5
K

B
3
2
5
2
9
C
2
2
4
K

C
P
F0

8
0
5
B
1
M

5
E
1

E
R

A
-6

A
E
B
3
0
3
V

R
T
0
8
0
5
B
R

D
0
7
1
2
K
L

E
R

A
-6

A
E
B
2
5
5
1
V

LT3080ET#PBF

LT3015ET#PBF

T
N

P
W

0
8
0
5
3
0
R

1
B
E
E
N

E
R

A
-6

A
E
B
2
9
4
2
V

th
in

 f
ilm

th
in

 f
ilm

th
in

 f
ilm

th
in

 f
ilm

th
in

 f
ilm

st
a
ck

e
d
 f

ilm

st
a
ck

e
d
 f

ilm

V- Input

V+ Input

th
ic

k 
fi
lmUse a 1 meg + 499K

if you can't find the
1.5 meg in stock

th
in

 f
ilm

1
N

4
0
0
4

1
N

4
0
0
4

V- test point

V+ test point

V+ Input

GND

V- Input

5558341-1

GND

GND

499

0.1% 1/8W 25 PPM/C

62

0.1% 1/10W 25 PPM/C

3
.3

6
k

0
.1

%
 1

/8
W

3
.3

6
k

0
.1

%
 1

/8
W

4
9
9

0
.1

%
 1

/8
W

 2
5
 P

P
M

/C

62

0.1% 1/10W 25 PPM/CGND

GND

GND

1
0
%

 3
5
V
 M

LC
C
 X

7
R

4.7uF

4.7uF

1
0
%

 3
5
V
 M

LC
C
 X

7
R5610

1/8W 0.05% 10PPM/C

5
6
1
0

1
/8

W
 0

.0
5
%

 1
0
P
P
M

/C

1
0
%

 1
/2

W
 2

5
 t

u
n

1
0
R

GND

150pF

1
0
%

 5
0
V
 M

LC
C
 C

O
G

4.53K

0.1% 1/8W 25 PPM/C

1
0
0
R

0
.1

%
 1

/1
0
W

GND

0.5% 1/8W 50 PPM/C

10R

4.7uF

1
0
%

 3
5
V
 M

LC
C
 X

7
R

4.7uF

1
0
%

 3
5
V
 M

LC
C
 X

7
R

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

BUF634U

4.7uF

1
0
%

 3
5
V
 M

LC
C
 X

7
R

GND

4.7uF 

1
0
%

 2
5
V
 M

LC
C
 X

7
R

GND

2
0
R

1
/8

W
 1

%

49.9R

1/8W 1%
J3MM

499K

0.1% 1/8W

GND

JP
0
E
N

B

JP
0
E
N

B

2
0
K

0
.1

%
 1

/8
W

GND

4
.7

u
F

film

GND

0
.1

%
 1

/8
W

2
.4

9
K

2
.1

K

0
.1

%
 1

/8
W

 2
5
 P

P
M

/C

470pF

1
%

 2
5
V
 M

LC
C
 C

O
G

68uF

1
6
V
 1

0
%

 2
0
0
m

R
 E

S
R

68uF

1
6
V
 1

0
%

 2
0
0
m

R
 E

S
R

GND

GND

1
0
K

1
/8

W
 0

.0
5
%

 1
0
P
P
M

/C

GND

GND

4
9
.9

1
/8

W
 0

.0
5
%

 1
0
P
P
M

/C

GND

1

0.1% 1/10W 25 PPM/C

1

0.1% 1/10W 25 PPM/C

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

100pF

1
%

 2
5
V
 C

0
G

 M
LC

C

GND

GND

1
0
%

 3
5
V
 M

LC
C
 X

7
R

4.7uF

GND

4.7uF

1
0
%

 3
5
V
 M

LC
C
 X

7
R

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0
.0

4
7
u
F

1% 25V C0G MLCC

0

0
.1

%
 1

/1
0
W

 2
5
 P

P
M

/C

0

0.1% 1/10W 25 PPM/C

10pF

1
%

 2
5
V
 C

0
G

 M
LC

C

10 meg

1/8W 0.05% 10PPM/C

10pF

1
%

 2
5
V
 C

0
G

 M
LC

C

0

1
0
R

0.22uF

5
%

 6
3
V
d
c

0.082

2.2uF 50V X7R

1
0
%

 X
7
R

 M
LC

C

2.2uF 50V

1
0
%

 X
7
R

 M
LC

C

GND

J5MM

J5MM

1
.5

 m
e
g

0
.1

%
 1

/1
0
W

0
R

3
0
K

0
.1

%
 1

/8
W

2
.5

5
K

0
.1

%
 1

/8
W

2
9
.4

K

0
.1

%
 1

/8
W

3
0
.1

R

0
.1

%
 1

/8
W

1
2
K

0
.1

%
 1

/8
W

22u

22u

WP93MD/2GD

GND

115R

0.1% 1/10W 10PPM/C

115R

0.1% 1/10W 10PPM/C

GND

RJ45-8X

GND

1N5818-T7

1N5818-T7

1N5818-T7

1N5818-T7

JP
0
E
N

B

330uF

330uF

GND

GND

0

0.1% 1/8W 25 PPM/C

R10 R12

R
2
1

R
2
3

R
4

R6

C10

C9

R2

R
3

1
3

2

R
2
2

C32

R34

R
3
5

2

3
6

7
4

R33
PIN

PIN

SHIELD
SHIELD

POST1
POST1

POST2
POST2

C31

C30

C
1
6

C
4

PIN
PIN

SHIELD
SHIELD

POST1
POST1

POST2
POST2

IC6

BW
1

IN
3

OUT
6

V+
7

V-
4

C34

C33

R
2
7

R37

1 2
J4

R29

1

JP
1

1
JP

1
2

R
2
8

C
2
8

R
3
6

R
3
0

C29

2

3
1

8
4

6

5
7

C35

C36

R
1

1

JP
5

1

JP
4

1
JP

7

1
JP

8

1
JP

9

R
2
5

R8

R18

C
1
5

C
5

C20

INV
2

NON-INV
3

V
-

4

OUT
6V

+
7

C2

C1

C
6

C
7

C
8

C
3

C
1
1

C
1
2

C
1
3

C
1
4

R
5

R13

C22

R9

C23

R11

R
2
63

1

2

IN
5

OUT
3

VCONTROL
4

SET
2

GND

IN
3

OUT
5

SHDN
1

SENSE/ADJ
4

2

C21

C24

C17

C18

1

JP2

1

JP3

J3
1 2

J2
1 2

R
1
4

R
1
5

R
1
6

R
1
7

R
2
0

R
1
9

R
2
4

D
5

D
6

C26

C25

POS
POS

NEG
NEG

BT3

POS
POS

NEG
NEG

BT2

A1
A1

C1
C1

A2
A2

C2
C2

LED1

R31

R32

1
JP

1
1

1

JP
1
0

POS
POS

NEG
NEG

BT4

POS
POS

NEG
NEG

BT1

1
2
3
4
5
6
7
8

X1

2
2

1
1

5
5

4
4

S1

D2

D1

D4

D3

1
JP

6

C19

C27

R7

LT3080


