
This electronic project is rather easy to build, but there is a lot of w
ires to solder. The pcb is double side and it 

require solder joins on both sides, so it is very im
portant to follow

 assem
bly steps. It  should take the average

builder around 5 or 6 hours to finish it w
ith all part in hands. P

lease keep in m
ind the goal is to build a w

orking
 m

odule, not to solder/assem
ble it in a m

inim
al tim

e...

This construction m
anual contain, com

plete schem
atic of the board, part list  and w

iring diagram
s. 

First of all, please read entire instructions before starting. W
hen done, use the bill of m

aterials to 
collect/buy all parts.O

ther useful tools you m
ay need to construct thhe Q

uad V
C

A are a soldering iron, good solder,
som

e diagonal cutters,needle/chain nose pliers, screw
 drivers and a voltm

eter to check the psu voltage. 
A

n oscilloscope  can be very useful for final test, as w
ell as som

e synth’s level signal sources.

M
odule overview

The Q
uad V

C
A m

odule is com
posed of  a set of 4 identical V

C
A

s provided by a couple of S
S

M
2164 chips. 

 C
V

 controls are independant and a LIN
/E

X
P scale sw

itch is present for each V
C

A
. The m

ethod used to get a LIN
V

C
A  from

 the S
S

M
2164 has been described originaly by M

ike Irvin in E
D

N
 issue. Thetip is to use one V

C
A in the

feedback loop of the C
V

 control op am
p to get the com

plentary LO
G

 curve to cancel the E
X

P FX
 of the m

ain V
C

A
. 

If V
C

A
s are correctly m

atched you get a rather good LIN
 response of the m

ain V
C

A
. This is the case for the S

S
M

 
chip com

posed of  4 V
C

A
. S

o tw
o chip are necessary here. The C

V
 control path isdouble and there is a path for 

LIN
 and another for E

X
P C

V. Then a sw
iche select the right curve for each V

C
A

. This is not the m
ost optim

al
 design in term

s of num
ber of parts , but it sim

plify a lot all the sw
itch path and by the w

ay allow
 to keep a good

 quality design w
ithout to use relay or other electronic sw

itches...
V

C
A

1 and 3 have a “com
plete” set of control pots: Level ( init C

V
) and C

V
 ( reversible attenuator)  for m

odulation. 
V

C
A

2 and 4 have only a Level pot but it can be also norm
alised to the input jack to be an attenuator if som

ething 
is plugged into the C

V
 in jack. You can also decide to use it as a level pot only and add ( or forget) the C

V
 input 

attenuator. A
s a basic design i present here  a 6 pot solution w

ho fit in 2U
x5U

panel, a good practical com
prom

ise. 
There is only one reference trim

m
er to setup all the m

odule :the reference voltage.

A
s an extra feature, the signal outputs of each V

C
A can be sum

m
ed  together by a set of 3 ( or 4)  sw

itches. 
S

o the Q
uad V

C
A becom

e a C
V-M

ixer. M
any com

binations are possible betw
een V

C
m

ix and independant V
C

A
s.

It is possible to m
ake a 4/1 C

V-M
ixer or 3/1+1V

C
A or 2/1+2V

C
A , or 2*(2/1)...

D
epending  the w

ay you w
ill norm

alise I/O
s jacks on front panel you can preset various set...

The S
ignal path is designed to be com

patible w
ith alm

ost all kind of good dual inline op-am
ps. It is not D

C
 coupled 

so the Q
uad V

C
A m

odule can process C
V

 as w
ell as sounds ...S

om
e optional capacitors footprints are provided on

 each feedback loop of the signal path to avoid self oscillations. 

P
ow

er supply is +/-15V
 dc , classic...

Parts Selection

I advise you to build the Q
uad V

C
A w

ith m
atched resistors say at least at  1%

 or 2%
 ( but you can select by 

yourself from
 a 10%

 batch too) to get m
atching perform

ances for each V
C

A
s ... U

nless you do not care to find 
som

e m
inor differences betw

een them
 ... It is a choice...

For the audio path i suggest good op am
ps ( N

E
5532, op2604  or better ). 

The C
V

 op am
ps should be quad Fet like the TL074 or TL084...

For better perfs ( and m
ay be sound , w

ho know
s? ) you can also put som

e S
tyroflex/polystyrene instead of 

ceram
ic capacitors...

       Q
uad

 V
C
A
     

     C
onstruction  m

anual  v1.0     
 

          
    contact m

.bareille@
free.fr  .



 A
ssem

bly of the Q
uad VC

A pcb.

N
ote: the Q

uad V
C

A pcb is a double side pcb w
ithout m

etal holes. S
o you w

ill have to solder parts on both sides 
of the pcb. Those points are m

arked w
ith black dots on the im

plant schem
atic.

S
om

e of them
 are on passive com

ponents, others on IC
 sockets and last ones are Vias ( sim

ple links to join 
upper and low

er sides of the pcb) 
1) S

older resistors legs into  “via” holes. If you don’t know
 how

 to do , check this  “how
 to” page at :

    http://m
.bareille.free.fr/techdoc/tw

osidesoldering.htm
2) S

older sockets for all IC
s . D

O
 not forget to solder them

 on both sides for legs m
arked w

ith black dots.   
2) S

older all resistors ,selfs L1,L2 ( or 22 O
hm

s resistors instead ) . S
older resistors m

arked w
ith a black dot 

    on both sides of the pcb.
3) S

am
e thing but for capacitors now

. C
hem

ical capacitors are polarised , take care w
ith orientation 

4) S
older the M

TA
156 (J1) connector and the trim

m
er R

V
2 

6) If you do not use sockets for IC
s, solder all op-am

p first and then the tw
o V

C
A chips.

    A
ll IC

s are oriented so check  tw
ice their position. D

ont forget to solder on both sides IC
s legs m

arked w
ith 

    black dots.
7) D

eflux w
ith alchohol or acetone 

8) A
ssem

ble all pots 
9) Verify again all solders and parts orientation. C

heck on both sides ... M
odify if required.   

W
iring the Q

uad VC
A 

1) P
ow

er supply :  you can use a 4 w
ire M

TA
156 connector ( M

O
TM

 form
at) or you can w

ire directly 
    the filter pcb to a +/*15V

 D
C

 w
ell regulated  P

S
U

. There is 2 pads for ground w
ires : solder 2

    w
ire in parallel . This allow

 to have a better ground drain by dividing by tw
o w

ire resistivity. 

2) W
ire Inputs and outputs as show

ned on the w
iring schem

atic. The w
ires for “audio” inputs and outputs of 

    V
C

A
s should be shielded. You can solder the grouds of w

ires directly on the upper side of the pcb .
    It is not necessary to shield the C

V
 inputs w

ires just keep them
 as short as possible. S

am
e rem

ark apply to 
    the sw

itches and pot w
ires excepetd for the 3 “Link” sw

itches that i advise you to shield anyw
ay. 

3) C
heck for no error on w

iring ...
    
First try of the Q

uad VC
A

P
rocedure is described for one V

C
A channel only. S

etting are identical for the other. 

   - If the V
C

A is not yet m
ounted in a box  dipose all parts w

ith care to avoid short cuts ...
   - C

onnect pow
er supply w

ires. Leave P
S

U
 off for the m

om
ent. 

   - C
onnect a sound source or a B

F generator on audio input .
   - C

onnect any C
V

  m
odulation source ( LFO

, adsr ...)  to the C
V

 input.
   - C

onnect outputs to your audio system
 or scope , take care of the volum

e.... 
   - S

et all trim
m

er on pcb on their m
iddle position . 

   - S
et pow

er supply O
N

 ... Turn knobs , you m
ay listen and see on scope the incom

ing audio signal
     m

odulated by the C
V

 source. 
   - If nothing happens , check for the right voltages of P

S
U

 on op-am
ps and V

C
A

s chips.If ok, adjust the R
V

2
     reference voltage trim

m
er until you see soem

 signal at the V
C

A output. 
   - You can now

 calibrate w
ith m

ore accuracy  the V
C

A C
V

 input by injecting +5V
 dc on the C

V
 inputand a

     1 K
H

z w
aveform

 ( say a sine...) at the V
C

A input.  A
djust R

ef voltage until you get the signal at the output
     identical to the input signal ( gain =1) and for both m

odes LIN
 &

 E
X

P.
   - C

heck on others channels , and try all com
binations of linked V

C
A too. D

oing this you m
ay get som

e self 
     oscilaltion on output sum

m
ing stages . This depend a lot of op-am

ps you w
ill use, if they are com

pensated
     or not etc... S

o if this happen, you can add som
e sm

all capacitors ( value betw
een 10p to 100pf). G

eneraly
     a 22pF capacitor w

ill fix the problem
. Location is provided on the pcb for those caps. 



B
ILL O

F M
A
TER

IA
LS

D
esig

n
:   Q

U
A

D
 V

C
A

 M
O

D
U

LE
D

o
c. n

o.: ssm
2164A

.ID
S

R
evisio

n
: 1.0

A
u

th
o

r:   M
arc B

A
REILLE

C
reated

:  05-M
ay-04

M
o

d
ified

: 14-O
ct-04

R
esisto

rs m
etal film

 5
%

 o
r 1

%
20  R1,R2,R3,R4,R12,R15,R16,R17,R19, 

100k
 

R20,R27,R29,R30,R34,R35,R36,R37,
 

R38,R41,R42
8   R5,R9,R44,R47,R50,R54,R57,R60 

33k
12  R6,R7,R11,R45,R49,R51,R52,R56,R58, 

10k
 

R62,R63,R64
4   R8,R46,R53,R59 

 
 

 
1k

8   R10,R18,R28,R33,R43,R48,R55,R61 
500

4   R13,R21,R31,R39 
 

 
 

39k
4   R14,R22,R32,R40 

 
 

 
1M

2   R23,R24 
 

 
 

 
10K

2   R25,R26 
 

 
 

 
20K

2   R100,R101  
 

 
 

6k3

C
ap

acito
rs

18  C
1,C

2,C
3,C

5,C
6,C

7,C
8,C

10,C
11,C

14, 
100p

 styro
 o

u
 ceram

ic
 

C
15,C

16,C
18,C

19,C
21,C

22,C
24,C

25
8   C

4,C
9,C

12,C
13,C

17,C
20,C

23,C
26 

 
560p

 styro
 o

u
 ceram

ic 
2   C

27,C
48 

 
 

 
 

100u
F /25V

16  C
28,C

29,C
30,C

31,C
32,C

33,C
34,C

35, 
100n

 
C

36,C
37,C

38,C
39,C

44,C
45,C

46,C
47

4   C
40,C

41,C
42,C

43 
 

 
 

10u
F/25V

In
teg

rated
 C

ircu
its

4   U
1,U

2,U
3,U

4 
TL072,O

P275,O
PA

2604 
3   U

5,U
6,U

9 
 

TL074
2   U

7,U
8 

 
SSM

2164

M
iscellan

eo
u

s
1   J15  

 
 

 
co

n
n

 M
TA

156
2   L1,L2 

 
 

 
self o

u
 22 O

h
m

s
6   R

V
1,R

V
3,R

V
4,R

V
5,R

V
6,R

V
7  

100k Sp
ectro

l S149
1   R

V
2 10k trim

m
er 10tu

rn
s vertical

6   SW
x  

 
 

 
 

sw
itch

es 2 D
PD

T, 4 SPD
T
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