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I ntroduction

The Four-pot board is designed to be used with the VC-ADSR boards. It enables the four
parameters, atack, decay, sustain and release, to be under full voltage control. The Four-pot board
connects with the VC-ADSR board via two four way ‘hidden’ interconnects. The Four-pot board
takes 1U of pand width and requires four socket inputs. It can be fitted into either its own 1U pandl,
or be part of a2U panel shared with the ADSR/VCA board. For the sake of clarity in this
document we will refer to the 1U pand normaly as the Upgrade module and the 2U pand asthe
VC-ADSR module.

Please note in order to upgrade a ADSR/VCA module you need to have aVC-ADSR main board.
Early versons of the Oakley ADSR/VCA module used passive methods of controlling the attack,
decay and release times and are not suitable for upgrading. Y our ADSR/V CA board should be
clearly marked as ‘VC-ADSR'’ if you want to have the ability to upgrade. Those marked as
‘ADSR/VCA’ will not work.

It is possible to replace the ADSR/VCA board with aVC-ADSR board since thetwo are
functiondly identicd and have the same pot spacing.

The Four-pot board is adso used on other Oakley Modular projects, the VC-Mixer and the
Control-X modules. Each of these modules have different requirements and thus the Four-pot board
will have different components fitted to match the module built.

Power Supplies

The design requires plus and minus 15V supplies. These are in addition to those provided for the
ADSR/VCA board. Thusif you are building aVC-ADSR pand you must remember to alow two
power leads for the whole module. Power should be adequately regulated. The current consumption
is about 25mA per rail. Power is routed onto the PCB by afour way 0.156” MTA or Molex type
connector. The four pinsare +15V, ground, pand, -15V. The panel connection normally dlows you
to connect the meta front pandl to the power supply’s ground withou it sharing the modules

ground line. In the VC-ADSR design, the pand connection on this board is not used. More about
this later.

Circuit Description

The board consgts of four identical attenuator and mixer circuits, and one precison 5V reference
source. We will not be using the precision reference circuit in the VC-ADSR or Upgrade module,
and the parts for this are not fitted.

Power is supply viathe usua four way MTA or Molex connector. Asis the custom for Oakley
modules, | have used ferrite beads to act as high frequency filters on the power lines. Decoupling at
the point of entry is provided by C14 and C16 for the positiverail, and C15 and C17 for the
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negative rail. Additiona decoupling is dso provided dsewhere on the board by the other capacitors
shown individualy on the schematic. These capacitors keep the power supply clean of noise, and
provide areservair for the little bursts of current that the circuit takes in norma operation.

Two grounds are provided, one for the circuit itself (caled module ground), and one for the earthing
of the jack sockets on the front pand in the Upgrade module. C1 islinked out in this version of the
Four-pot board, thus connecting REF with module ground, OV. Thisisto provide a handy ground
reference pad, REF, for the normally closed (NC) lugs of the four input sockets.

There are eight op-amp I1Cs, U2 to 9, on this PCB, and each requires power. The power supply to
each IC is shown separately at the bottom of the schematic to avoid duttering the main circuit
pathways. All these ICs are smple dua op-amps and require both negative and positive supplies.

Thefour inputsfeature identica ‘reversible attenuator’ circuits. Let us consder thefirst reversble
attenuator. Thistakesitsinput from either |1 and hasits output at OPL. The circuit is made up from
four individua op-amps.

I1isasolder pad at the bottom of the board and comes from the ATTACK CV socket. U2 (pins
1,2,3) actssmply as avoltage buffer. Thisisacircuit that merdy ‘ sniffs the input voltage and
createsacopy of that sgnd at its output on pin 1. We are free to take a bucket full of current from
this output without affecting the input a dl. A bucket full of current must be defined here as anything
less 15mA or s0... hardly abucket then, isit Tony??

U3 (pins 1,2,3) isadifferent circuit to the one around U2 (pins 1,2,3). Thisisan amplifier with a
gan of -1. Thismeansthat its output is the oppogte polarity to the input voltage. The input voltageis
sensed by R5, and the current flowing through R5, is matched by an equa current flowing in the
series combination of R4 and PR1. The op-amp does this because it adheres to the golden rules.
[Actudly, it can only try to adhere to these golden rules| Now the golden rule in question isthat an
op-amp with negative feedback must move its output o that its two input pins are both the same
voltage. The negative feedback is provided by the resstors R4 and PR1. So astheinput signa tries
to inject current into the op-amps inverting (-) pin via R5, the output will move againg this by taking
that current away through R4 and PR1.

So a positive input voltage a R5 will lead to the output going negetive. The ratio of the resstors will
determine the gain of the inverting circuit. Making both the resstors the same vaue will mean that
the gain of the op-ampis-1. That is5V at theinput givesus-5V a pin 7. PR1 dlows the user to
trim the feedback res stance to exactly match the input resstor, R5. However, thisisn't redly
necessary in the VC-ADSR or Upgrade modules. Thisleve of precison is only needed in the
Control-X modules. Because of this, we are going to link out PR1 and make R4 and R5 both 33K
resstors.

Asfar asthe connected input goes, it does not see what then happens to these two copies of itself.
It only ‘sees the resstance of R2. Hang on, what's that R2 doing, why don’'t we get rid of it
atogether and let the input be redlly high impedance? After dl, a high impedance input is agood
thing, ign't it? Wel, yes and no. R2 is only there to make sure that the input is not just floating in thin
ar with nothing attached. Thisis useful for when the circuit is not plugged in. Any stray Satic
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electricity cannot build up on thisinput and destroy the op-amp. So too much input resstanceisa
bad thing. R2 is chosen to have a high enough vaue so as not to affect the circuit sensitivity thet
much. R3 offers some sort of protection for U2 (pins 1,2,3) in any overvoltage Stuation. A typica
example of thisistrying to use the inputs when the module is not powered up.

Lets go back to our two copies of the input signal. Remember that oneis an exact copy, and oneis
an inverted version. These two voltages are placed across the two ends of the control pot. Asthe
pot wiper moves from one Sde to the other, it will tap off a proportion of each sgna. Consider

what will happen with a+5V input Sgnd & 11. Thiswill give +5V & the output of U2 and -5V at
the output of U3. The wiper of the pot can thus move from +5V to -5V. In the middle position, both
voltages take equd precedence and the voltage at the wiper is zero.

The voltage at the wiper is connected to another inverting amplifier based around U2 (pins 5,6,7).
The op-amp’sgain isaso minus one. So avoltage of +5V a the wiper of the pot, will give-5V a
the op-amp’ s output. The amplifier has another resistor connected to itsinput pin, R20. Thisresistor
is very important to us building the VC-ADSR and Upgrade modules. The current flowing in R20
will sum with that flowing in the other input resstor. In other words this circuit will mix the wiper
voltage with the voltage present at the point labelled ATTACK-IN. This point goes back to one of
the pins on afour way header called A-D. The decay channel also usesthe A-D header, whilg the
sugtain and release channels use another header called SR.

The headers are shown at the bottom right of the circuit diagram. Y ou can see each one has two
inputs and two outputs. Thisis because the A-D and S-R headers serve two purposes. One, they
alow the Four-pot board’ s output voltages to get to the ADSR board. Two, they alow for the
ADSR'’ s pot settings to be sent to the Four-pot board. The Four-pot board not only processes the
input CVs, but also adds them to the ADSR board’ s own settings. The summed CVs are then
passed back to the ADSR. This might seem alittle odd, but it does mean that the ADSR board
does not need to have summing circuitry included. The summing circuitry is only needed with the full
VC-ADSR module, so there wasllittle point in putting it on the ADSR board.

Asthe output of the mixer isinverting, we need to invert it once again to get it the right way up. U3
(pins 5,6,7) is configured as yet another inverting amplifier. C10 and R21 form part of the stabilisng
network designed to keep the op-amp from oscillating under capacitive loads. Capacitive loads are
eadly created in apatch cord synthesiser. Each patch cord acts as alow value capacitor to ground.
This can make an op-amp very unhappy and its output will oscillate, often at very high frequencies.
However, we don't redly need to protect for high frequency ingabilitiesin the VC-ADSR or
Upgrade modules since we are only connecting to a short length of wire to the ADSR board. You
can therefore replace R21 with awire link and omit C10 entirdly. If you do fit them for some
reason, they won't affect the circuit operation in a bad way.

At the output of the find inverting dage isa amdl voltage limiting network based around aresistor,
R42, and a schottky diode, D2. These are used to limit the maximum output swing to positive values
only. A schottky diode is used because its res stance drops dramatically when it has around -0.2V
acrossit. A normal junction diode needs at least -0.6V before this happens. When D2’ s res stance
dropsit shunts any excess negative voltage to ground, thus preventing the output voltage to drop
below -0.2V or so. This negative clamping is done to protect the 4052 analogue switch on the
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ADSR board. Applying too much negative current to the inputs of this chip will cause it misbehave
or possibly die.

The voltage across the diode is fed to the header A-D. Here it will travel to the ADSR board to
control therisetime of the ADSR’ s integrator.

The other three channels are identical in operation to the attack channd.

The wire links, LK 1-4, are used in the control modules only and are not used for the Upgrade or
VC-ADSR modules.

Components

All of the parts are easly available from your local parts stockist with the possible exception of the
pot brackets. | use Rapid Electronics, RS Components, Maplin and Farndll, herein the UK. The
Control module was designed to be built from parts obtainable from Rapid Electronics and mysalf
only. Rapid' s telephone number is 01206 751166. They offer atraditiond ‘paper’ catdogue as well
as an on-line ordering service.

In North America, companies caled Mouser, Newark and Digikey are very popular. In Germany,
try Reichdt, and in Scandinavia you can use Eifa. All companies have websites with their namein
the URL. In the Netherlands try using www.telec.com.

The resistors can be 5% carbon 0.25W types except where stated. However, | would go for 1%
0.25W metd film resstors throughout, since these are very chegp nowadays.

The duminium dectrolytics should be 50V or 63V. These should be radidly mounted, ie. they are
cylindrica with the two legs sticking out from underneeth.

The PCB is another Oakley board to feature spacing to incorporate axid ceramics for the power
supply decoupling. These are good components with an excellent performance. Various types exist
but | tend to use the X 7R types from Rapid.

All op-amp ICsaredud inline (DIL or DIP) packages. These are generaly, but not dways,
auffixed witha CP or aCN in their part numbers. For example; TLO72CP. Do not use SMD, SM
or surface mount packages.

The board mounted pots are Spectrol 248 series with Oakley pot brackets. Y ou could use any type
you want, but not al pots have the same pin spacing. Not a problem, of course, if you are not fitting
them to the board.

| carry astock of al the pots you need as the Upgrade pot kits. One thing to note if you are buying
knobs for these pots. The Spectrol ones have a 6.35mm diameter shaft. Thiswill probably not make
adifference to your choice of knob unless you are using Collett style knobs which can be quite fussy
about diameter.



L1to L2 areleaded ferrite beads. These arelittle axid components that look like little blackened
ressors. They are avalable from most of the mall order suppliers. Find them in the EMC or
Inductor section of the catalogues. Farnell sell them as part number: 108-267.

0.1” headers come in two basic types. MTA or * Strip and Crimp’. Although | prefer the former for
power leads, | exclusvely use the Molex crimp system for the smdler 0.1” interconnects. You'll
need to buy vertical friction lock headers to fit onto the boards. The plugs are actualy made from
separate housings and crimp terminds. Crimp terminds are usudly avallable in bags of one hundred,
but are quite cheap. Y ou can crimp these with a specia expengve tool, or solder them.

Input and output sockets are not board mounted. Y ou can choose whichever type of sockets you
wish. | use the excdlent Switchcraft 112 as used on the Moog and MOTM modulars. At least one
of the sockets mugt have normaising lugs. The Switcheraft 112 types have normaising lugs as
standard.

Findly, if you make a circuit change that makes the circuit better, do tel me so | can passit onto
others. Any updates are added to the current user guide, and are posted on the * Oakley-Synths
lig.



PartsList

A quick note on European part descriptions. To prevent loss of the smdl ‘.’ as the decimd point, a
convention of inserting the unit in its place isused. eg 4R7 isa4.7 ohm, 4K7 isa 4700 ohm
resistor, 6n8 is a 6.8 nF capacitor.

Note: Some of the resistor values shown on the circuit diagram are different to those in the part list.
The schematic shows the generic circuit for the Four-pot board and covers al versions of the board
including, but not only, the Control-X and Upgrade modules.

Links

The Four-pot boards used in the VC-ADSR and Upgrade modules have nine wire links fitted.
These can be made from solid core tinned copper wire, or resistor lead clippings.

You mugt link out the multiturn presets PR1-4. Do this by connecting asmall wire hoop between
pins1and 2. Pin 1 isthe square one, and pin 2 isthe middle one. Pin 3 isleft open.

You must link out R21, R27, R33 and R39.
You must link out C1.
Resistors

All 5% carbon 1/4W or better.

10K R3, 7,11, 15
33K R4,5,23, 22,8, 9,29, 28,12,
13, 35, 34, 16, 17, 41, 40
100K R18, 19, 20, 24, 25, 26, 30, 31, 32, 36, 37, 38
470K R2, 6,10, 14
4K7 R42, 43, 44, 45
R1 is omitted.
Capacitors
100nF 63V axid ceramic C2,3,4,56,7,8,9, 14,15
2u2, 63V dectrolytic C16, 17

C10, 11, 12 and 13 are omitted.
Discrete Semiconductors

BAT-42 Schottky diode D2, 3,4,5



D1isomitted.

Integrated Circuits

TLO72 dud bi-fet op-amp U2, 3,4,56,7,8,9
U1l isomitted.

Miscellaneous

100K, 50K or 25K Linear Spectrol 248 pot VRL, 2, 3,4

Pot brackets to suit Spectrol pots 4 off

L eaded ferrite beads L1 L2

MolexMTA 0.156" four way header PWR

Molex 0.1” vertical friction-lock header A-D, S-R

Four Molex 0.1” housings 4 off

0.1” termind crimps 16 off (or one pack of 100)

Y ou may well want to use sockets for the ICs. | would recommend low profile turned pin types as
these are the mogst reliable. Y ou need eight 8-pin DIL sockets.

Building the VC-ADSR or Upgrade Module

Occasondly people have not been able to get their Oakley projectsto work firg time. Some times
the boards will end up back with me so that | can get them to work. The most common error with
many of these was the wrong parts inserted into the board. Please double check every part before
you solder any part into place. Desoldering parts on a double sided board isa skill that takesa
while to master properly.

If you have put a component in the wrong place, then the best thing to do is to snip the componert’s
lead off at the board surface. Then using the soldering iron and asmall screwdriver prize the
remaining bit of the leg out of the hole. Use wick or agood solder pump to remove the solder from
the hole. Filling the hole with fresh solder will actudly make the hole eesier to suck clean!

The *Four-pot’ PCB is flashed with solder around the pads. This helps the soldering process.
Pease note: thisflashing is with solder that contains lead. Y ou should therefore wash your hands
after handling the board. It is also recommended that for best results this board is soldered with
lead-tin solder.

| dways usng water washable flux in solder these days for my board manufacture. In Europe,
Farndl sdl Multicore’ s Hydro- X, avery good value water based product. Y ou must wash the PCB
a least once an hour while building. Wash the board in warm water on both sdes, and use a soft
nail brush or washing up brush to make sure dl of the flux is removed. Make sure the board is dry
before you continue to work on it or power it up. | usudly put the board above aradiator for afew
hours. It sounds like a bit of ahasde, but the end result isworth it. Y ou will end up with bright
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sparkling PCBs with no mess, and no fear of moisture build up which afflicts rosn based flux. Most
components can be washed in water, but do not wash a board with any trimmers, switches or pots
on it. These can be soldered in after the final wash with conventional solder or the new type of
‘no-clean’ solder.

| have found that if you are usng avery hot soldering iron it is possible to run your iron so hot asto
bail the flux in the ‘water washable flux’ solder. Thisisnot agood ideaasit can create bubblesin
the solder. If you prefer to have afixed temperature iron, then it is best to get a 18W one for this
purpose. | use an ordinary Antex 25W iron with aVariac power supply running & 205V. This
seemsto work well for me.

All resstors should be flat againgt the board surface before soldering. Itisagood ideato use a‘lead
bender’ to preform the leads before putting them into their places. | use my fingers to do this job,
but there are specid tools available too. Once the part isin its holes, bend the leads that stick out
the bottom outwards to hold the part in place. Thisis cdled ‘cinching’ . Solder from the bottom of
the board, applying the solder so that the hole is filled with enough to spare to make asmal cone
around the wire lead. Don't put too much solder on, and don’t put too little on either. Clip the leads
off with apair of sde cutters, trim level with the top of the little cone of solder.

Once dl the resistors have been soldered, check them ALL again. Make sure they are al soldered
and make sure the right values are in the right place.

The BAT-42 diodes can be treated much like resstors. However, they must go in the right way.
The cathode is marked with a band on the body of the device. This must dign with the vertica band
on the board. In other words the point of the triangular bit points towar ds the cathode of the diode.

The axid multilayer ceramics can be treated like resstors. Smply bend ther legs to fit the 7.5mm
(0.3") spacing holes.

The smaller dectrolytic cgpacitors are very often supplied with 0.1” lead spacing. My hole spacing
is0.2”. This means that the underside of these radia capacitors will not go flat onto the board. This
is ddliberate, so don't force the part in too hard. The capacitors will be happy at around 0.2” above
the board, with the legs dightly splayed. Sometimes you will get eectrolytic capacitors supplied with
their legs preformed for 0.2” (5mm) insertion. Thisisfine, just push them in until they stop. Cinch
and solder as before. Make sure you get them in the right way. Electrolytic capacitors are polarised,
and may explode if put in the wrong way. No joke. Oddly, the PCB legend marks the positive side
witha‘+’, athough most capacitors have the ‘- marked with a stripe. Obvioudy, the sde marked
with a*-" must go in the opposite hole to the one marked with the *+ sign. Most capacitors usualy
have along lead to depict the positive end as well.

|C sockets are to be recommended, especidly if thisisyour first eectronics project. Make sure, if
you need to wash your board, that you get water in and around these sockets. And that any water is
thoroughly dried out before you power up. Sockets harbour little pools of water in their pinswhich
can lead to some very odd effects. Severd sharp taps face down onto atowe will loosen off any
remaining globules of liquid.



| would make the board in the following order: resistors, |C sockets, capacitors, diodes, dectrolytic
capacitors. Then the final water wash. Do not fit the pots a this stage. The mounting of the pots
requires specid attention. See the next section for more details.

Mounting the Board Mounted Pots

NOTE: This procedure is rather different to that of the Omeg pots you may have used on older
Oakley boards.

The firg thing to do isto check your pot vaues. Spectrol do not make it that easy to spot pot
vaues. Your pot kit should contain:

Vaue Marked as Quantity
50K linear M248 50K M 4 off OR
25K linear M248 25K M 4 off

Fit the pot brackets to the pots by the nuts supplied with the pots. Y ou should have two nuts and
one washer per pot. Fit only one nut at this stage to hold the pot to the pot bracket. Make sure the
pot sts more or less centrally in the pot bracket with legs pointing downwards. Tighten the nut up
carefully being careful not to didodge the pot position. | use asmdl pair of pliersto tighten the nut.
Do not over tighten.

Now, doing one pot at atime, fit each pot and bracket into the appropriate holes in the PCB.
Solder two of the pins attached to the pot bracket. Leave the other two pins and the three pins of
the pot itself. Now check if the pot and bracket islying true. That is, al four pins are through the
board, and the bracket should be flat against the board' s surface. If it isnot, Smply reheat one of
the bracket’ s soldered pads to allow you to move the pot into the correct position. Don't leave your
iron in contact with the pad for too long, thiswill lift the pad and the bracket will get hot. When you
are happy with the location, you can solder the other two pins of the bracket and then the pot's pins.
Do thisfor dl three pots and snip off any excess wire from the pot's pins &t this point.

Y ou can now present the front pand up to the completed board. Although, | usudly fit the sockets
at this point, and wire up the ground tags first. After thisis done, | then mount the PCB to the front
panel. Y ou need to add the washer between the pand and the nut. Again, do not over tighten and
be careful not to scratch your panel.

The pots shafts of these four pots will not need cutting to Size. They are aready at the correct length.
The Spectral are lubricated with alight clear grease. This sometimesis visible dong the screw
thread of the pot body. Try not to touch the grease as it consequently gets onto your panel and

PCB. It can be difficult to get off, although it can be removed with alittle isopropyl adcohol on
cotton wool bud.
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Connections

Thisisthe bit that causes the most confusion. | would recommend that you use coloured wire to
help track down any problemsif they occur. | use thin multistrand ‘hook up’ wire for dl my
connections, except for the grounding frame on the sockets.

If you have bought Switchcraft 112 sockets you will see that they have three connections. One isthe
earth tag. Oneisthe Sgnd tag which will be connected to thetip of the jack plug when it is inserted.
Thethird tag isthe normaised tag, or NC (normally closed) tag. The NC tag isinternaly connected
to the Sgnal tag when ajack is not inserted. This connection is automaticaly broken when you insert
ajack. Thetags are actudly labdled in the plagtic next to the tag. The signd lug iscaled ‘T for tip,
the NC lug islabdled ‘ T/S' for tip-switched.

How you connect the sockets to the pand will depend alittle on whether you are building the
VC-ADSR or Upgrade module. I have made two sections for each option, but if you are building
the VC-ADSR, you will need to refer to the ADSR User Guide aswell.

Building the 1U Upgrade Module

Thefirg thing we are going to do isto ‘common’ the sockets ground lugs. This meansthat the
sockets lugs are going to be joined together. | normaly do this part of the wiring without the PCB
or potsin place.

Fit dl the sockets onto this module so that the bevel on the side of the socket isfacing top left as
you look &t the rear of the panel. There are four socketsin total.

The lugs we are connecting together will be the ground or earth tags on the two horizonta rows of
sockets. | use 0.91mm diameter tinned copper wire for thisjob. Its nice and Hiff, so retainsits
shape. Solder alength of this solid core wire right across both earth tags on the top row. Trim off
any excess that sticks out on either end. Then do the same on the lower row of sockets. What you
have now done is common each row’ s earth tags together, but each row is ill separate for now.

Now we need to common both rows of NC lugs together. This will dlow the inputs to be shorted to
ground whenever ajack is not inserted into a particular socket. Thisis done via the REF pad on the
PCB. The REF pad istied to ground by the wirelink in position C1. Now using the same method as
you commoned the earth tags, connect the NC lugs together on the top row and then the bottom
row. Onething to note isthat if you are usng Switchcraft 112APC sockets. Make sure that any
wire does not touch thetip of any inserted jack socket.

Fit the Four-Pot PCB againgt the front pand if you haven't done so dready. Solder a piece of
ordinary insulated wire to the earth lug on the socket furthest on the left on the top row. The other
end of thiswire needs to go to the pad on the PCB marked PN 1. Now solder another piece of wire
to the earth lug of the socket furthest left on the bottom row. Thiswire will be going to the pad PN2.
Y our earth tags are now commoned together.
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The commoned NC tags on the top row of sockets must now be connected to the board. Again
using a bit of insulated wire, connect one of the NC lugs on the top row to the pad labelled REF on
the PCB. Do the same for the bottom row. The REF pad should be big enough to take both pieces
of wire.

Now itstime to wire up the sgna lugs to the board.

Socket Name PCB Solder Pad
A CV 11
DCV 12
SCV 13
R-CV 14

That’sit, your module is complete bar the testing.

Building the 2U VC-ADSR Module

In this module we are going to be using two populated PCBs againgt one pand. Getting access to
the Four-pot PCB once the ADSR board isin placeis alittle tricky. It is best, therefore, to connect
the Four-pot board up firgt, then the Four-pot board.

The ADSR User Guide will give you the details required to mount the LED in place correctly.

Thefirg thing we need to do isto ‘common’ the sockets ground lugs. This means that the sockets
lugs are going to be joined together. | normdly do this part of the wiring without the PCB or potsin
place.

Fit dl the sockets onto this module so that the bevel on the side of the socket isfacing top left as
you look &t the rear of the pand. There are eight socketsin totd.

The lugs we are connecting together will be the ground or earth tags on the two horizontal rows of
sockets. | use 0.91mm diameter tinned copper wire for thisjob. Its nice and Hiff, so retainsits
shape. Solder alength of this solid core wireright across dl four earth tags on the top row. Trim off
any excess that sticks out on either end. Then do the same on the lower row of sockets. What you
have now done is common each row’ s earth tags together, but each row is till separate for now.

Now we need to common the four NC lugs that belong to the four A, D, Sand R CV inputs
together. Thiswill alow the inputs to be shorted to ground whenever ajack is not inserted into a
particular socket. Thiswill be done viathe REF pad on the Four-pot PCB. The REF pad istied to
ground by the wire link in position C1. Now using the same method as you commoned the earth
tags, connect the two NC lugs together for A CV and D CV, andthen SCV and R CV.
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One thing to noteisthat if you are usng Switchcraft 112A PC sockets: Make sure that any wire
used will not touch the tip of any inserted jack socket.

Its now time to fit the Four-Pot PCB againgt the front panel. The commoned NC tags on the top
row of CV input sockets must now be connected to the board. Again using a bit of insulated wire,
connect one of the NC lugs on the top row to the pad labelled REF on the PCB. Do the same for
the bottom row. The REF pad should be big enough to take both pieces of wire.

Now itstime to wire up the four input CV lugs to the Four pot board.

Socket Name PCB Solder Pad
A CV 11
DCV |12
SCV 13
R-CV 14

Now fit the ADSR/VCA PCB againg the front pand again. Make sure the LED isfitted correctly.
Solder apiece of ordinary insulated wire to the earth lug on the socket furthest on the left on the top
row. The other end of this wire needs to go to the pad on the PCB marked PN 1. Now solder
another piece of wire to the earth lug of the socket furthest left on the bottom row. Thiswire will be
going to the pad PN2. All eight earth tags are now commoned together.

Connect, with five pieces of insulated wire, each Sgnd tag to the respective pad on the PCB. The
pads that are going to be connected are OUT, INV, NC, GATE and IN. | have used dightly
different names for the front panel sockets. The table below shows which is connected to which:

PCB Front Panel Socket Connection
IN ‘IN’ Sgnd lug

NC ‘IN’ NC lug

OuUT+ ‘OuUT+ Sgmd lug

OUT- ‘OUT-’ Sgnd lug

GATE ‘GATE Sgnd lug

Again use smdl lengths of insulated wire to make your connections. There is no need to use
screened cable.

Leave the NC tags unconnected on the GATE, OUT+ and OUT- sockets. Now with another piece
of insulated wire connect the NC tag on the IN socket to the NORM pad on the PCB. This will
dlow the ADSR outputs to function even without any CV input.

If you wish to use the Oakley CV-gate normdising system, you will want to add your gate input to
the GATE socket's NC lug.

That'sit, you have now pretty much finished your module.
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Board to Board Interconnects

Y ou need four 4-way 0.1” female plugs. These are sometimes caled housings, since they aren’t
plugs themsalves but merely housings for the individud crimp terminals.

Terminds have to be bought in packs of one hundreds, but thisis OK, because they are not
expendve. These are normaly designed to be crimped but they can be easily soldered with care.

Make each wire to be 25cm long, you'll need 16 of them. | normally strip back the wire by just 2 to
3mm. Place dl the bare wire into the crimp on a heatproof surface. | use 12mm MDF board to
protect my bench top, which athough not a al burn proof will take plenty of heat from a soldering
iron without mgjor damage. Rest apair of pliers on top of the wireto hold it in place. Sip the crimp
under the wire, S0 that the wire sinsulation butts up to the edge of the termind. Then solder in place.
Sometimes | find | need to gertly squash the crimp part of the termind so that it will fit into the
housing. Thisis easier to do before you solder it, dthough it can be done after with care.

Do not use the water washable flux solder in this gpplication. Y ou must use either good old
fashioned ersin or rosin flux based solders or the newer so called ‘no-clean’ types. | actualy prefer
the rosin based ones for this because | find they flow better. Once you have soldered it, wait a bit
for it to cool, and then push it into the housing until it dicks. If it doesn't go in, then take it out and
bend the crimp dightly backwards. Now try again.

| like to use as many different colour wires as possible. It makes wiring easer and looks great. And
it also helps to make sure that pin 1 on one header is connected to pin 1 on the other.

Power Connections

The power socket on both the ADSR and Four-pot boardsisa0.156” MTA 4-way header.
Friction lock types are recommended. This system is compatible with MOTM systems.

Power Pin number
+15V 1
Module OV 2
Pand 3
-15Vv 4

Remember, the PN1 and PN2 pads on the PCB has been provided to allow the ground tags of the
jack sockets to be connected to the powers supply ground without using the modules OV supply.
Earth loops cannot occur through patch leads this way, athough screening is maintained. Of course,
this can only work if al your modules follow this principle.

Both modules must be powered up for the VC-ADSR to work.

Ready made power leads are available from me for areasonable price.
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At the rear of thisuser guide | have included 1:1 drawings of the suggested front pand layouts for
each of the Control modules.

Actud panels can be obtained from Schaeffer-Apparatebau of Berlin, Germany. The cost is about
£15 to £20 depending on the size of the pand. All you need to do is e-mail the fpd file that isfound
on the Control Module web page on my site to Schaeffer, and they do the rest. The pand is black
with white engraved legending. The pand itsdlf is made from 3mm thick anodised duminium. The
fpd pand can be edited with the Frontplatten Designer program available on the Schaeffer web Site.
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Fina Comments

| hope you enjoy building the Oakley Upgrade and VC-ADSR Modules. Please fed freeto ask any
further questions about construction or setting up. If you cannot get your project to work, do getin
touch with me directly or the Oakley Synthslist on Y ahoo groups. Sometimes, it can be the Smplest
things that can lay out a project.

| do offer a get-you-working service. Send your completed non-working module back to me with
and | will fix it for you. Y ou will have to pay for my time a £20 per hour and aso have to pay for
the postage both ways, and for any replacement parts needed. Make sure you wrap it carefully and
include afull description of the fault. If you are sending the item from outside the EU, then be sure to
say on the customs labd ‘item being sent for repair only’.

Please further any comments and questions back to me, your suggestions redlly do count. If you
have any suggestions for new projects, fed free to contact me. | am aso looking for feedback
regarding the usefulness of this User Guide. If you fed that it islacking in any way, please do get in
touch. Y ou can email, write or telephone me. If you telephone then it is best to do this on Monday
to Friday, between 9 am and 5 pm, Britishtime.

Last but not least, can | say abig thank you to dl of you who helped and inspired me.

Tony Allgood

Cumbria, February 2005

No part of this document may be copied by whatever means without my permission.

16



