PAIA Electronics, Inc,

SUBMIXK MASTER

ASSEMBLY AND OPERATION INSTRUCTIQNS

Une of the probiems that seems to get worse as time goec
by ics an extreme lack of inputs in most recording studios.
And project studios, as they evolwe ifnto things resembling
the bridge of the next generation Enterpricse zseem to have
everything but .... encugh inputs.

fraig Anderton attacks this proeblem with the insight
that has become his hall-mark and the resuit ig the SUBMIX
MASTER. Who else would think of a ne—knob mixer . Mast
MIDI wonder machines are stereoc, with on-board effects and
panning and can be mixed wia MIDI contraller 7 MEsSSages.
Once these Keyboards are set up and hooked into a cequencer
they are essentially “set anpd forget® devices, vet they ctill
take up twe inputs each on sour board.

Studios with lots of effects have a gimilar problem, so
many processore these days are sterec that boards newver Seemn
to hawve encugh returns.

The SUBMIX MASTER combines up to 8 stereoc or mono
Keyboards inte a macter sterea output. Panning, effects and
levels are taken care of at the MIDI instrument itsel+f.
Feeding the SUBMIX MASTER output intoc two mixer inputs frees
up all the mixer inputs that would atherwice be occupied by
Keyvhoards.

Circuit design by: {raig Anderton % ficcociates
Kit design and proaduction: PBPoIa Eltectronice, Inc.

Co1991 - PALA Electronics, inc.



PARTS LIST

Check the parts suppiied with the Kit against this parts
tist prior to beginning assembl!y., Report any shortages or
discrepancies immediately.

2 278 ohm resistors (red-violtet-brown)

18 186K ohm resistors {(brown-black-orange>
2 22K ohm resistors (red-red-orange’

2 47 pf ceramic disk capacitors (47K

2 .1 mf mylar capacitors (l8eén or 184)

2 33mfd 25 volt electrolytic capacitors

1 5032 op amp

io 174 inch open circuit phone jacks

a2 174 inch closed circuit phone jacks

i ?128 SUBMIX MASTER printed circuit board
1 2 ft. length of 22 gauge insulated wire
1 t ft. length of plastic tubing

ASSEMBLY

CLEAN THE CIRCUIT BOARD

To assure good solder connections first clean the
circuit board with a scouring cieanser, rinse with clear
water and dry completely,

SOLDERING

liee a pencil—type soldering iron with a small tip and a
power rating of 25 to 35 watts. Soldering guns are
completely unacceptable for assembxiing eltectronic circuits
because the large magnetic field they generate can damage
solid state components.

Use only rosin core solder. &cid core or paste flux
soltder is never used for electronic circuits.

Keep the soldering iron tip c¢lean and avoid excessiwve
heat when soldering components in place.



INSTALL COMPONENTS ONM THE CIRCUIT BOARD

Following the parts placement diagram (figure 1) and the

decignations printed on the circuit board inctall

the

following components on the circuit board in the order listed

below.

connecticon after soldering in place.

Clip excess component leads off flush with the

Save component leads

for use in a later step.
€« a
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FIGURE 1|
CIRCUIT ROARD PARTS PLACEMENT
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RESISTORS

DESIGHATION

R1, RZ
R1%?, R28
RZ1, R22

LAl UE

278 ohm
18K ohm
22K

Isiiver or gold - distegard chis hand.

COLOR COPE a-B-C

red-violet~br own
brown-kiack-orange
red-red-crange

NOTE: DO MNOT IMSTALL RESISTORS RS THROUGH R12 AT THIS TIHME.

INTEGRATED CIRCUIT

Instatlt

the NE 553z IrC.

Nate that the notch or det an

ane end of the integrated circyit aligns with the semi-
circular Key on the partcs placement designator on the circuit

toard and showen

in figure ft.

fvoid damaging heat build up

by heat sinkKing the leads of the IC
while coldering.

ici

CaPACITORS

DESIGNATION

NESS32

VALUEASTYFE

47 PF. CERAMIC DISC 47K
1 MFD. MYLSR {EEN
or 184

LEN

MARKINGS

cerami¢



Note the foliowing electrolytic capacitors are polarized
and must be oriented according to the parts placement diagram

and pc beoard designations.

Either the positive (¥} or
negative {-) lead of these capacitors
may be marked. The positive lead must
be installed 1n the circuit board hole
marked (+) in order for the circuit to

function. electrolytic

capaci tor
DESIGNATION VAL UE

£S5, Cé 332 mfd., 25 volt electralytic capacitor

PANEL MOUNTED COMPONENTS

Orient the panel as illustrated in figure 2. HNote that
the panel is up—side dawn and vou will be workKing fram the
reair of the panel.

Studying the illustratien, note that the circuit board
ie mounted directly on the ground lugs of open circuit phone
Jacks J1, J3, J9, J7, J9, J1i, J13 and J15. Prior to
installing these JjackKs on the panel you will want to bend
their ground lugs inward stightly to about a 98 degree angle
to facilitate circuit board installtation in a later step.

lUse the hardware supplied with the jacks to install the

jacks on the panel.
MOUNT OPEN CIRCUIT PHONE JACKS ON THE PANEL . .
Open Circuit

Ji, J2, JS, J7, Jg, Jii, J13, AND JIS.

Orient these jacKs as illustrated in fiqure 2, with their
ground lugs parallel to the lower edge of the panel.

Mount cpen circuit phone jackKs for cutputs,

JI7 and J18.

Orient as illustrated in figure 2 for easy wiring reference.

Closed
Circuit

HOUNT CLOSED CIRCUIT PHONE JaCKYS OM THE PANEL.

Jz, J4, Jé, Je, Jie, Jiz, Ji4, AND Jié.

(irient thece Jjacks =o that their ground lugs are slightliy off
of paratlel with the upper edge of the panel. Note that there
t= =ome leeway here. Adjust the position of these jacks so
that there is adequate spacing between the lugs of the open



circuit jacks previoucsty installed. The objective in
positioning these jacks is to keep the tip contacts from
shorting when a plug is in the jack.

JACK LUG COMPONENT CONNECTIONS AND WIRING

In the following steps you will want to lay the panet
face down on your wark surface. Qrient the panel as
tilustrated in figure 2 for easy reference.

To assure good solder adhesion you may wish to "tin" the
JackK tugs with a small amount of solder prior to making
component connections.

Begin by connecting a 18K ohm recsistor to lug 2 of jacks
2, 4, 6, 8, 14, 12, 14, and 14 respectively. You will want
to leave approximately 14 inch of component lead between the
connection and the body of the recistor. (See ascsembly detail
figure 3 A) For easy reference and ease of assembly, lay the
resistor body across the center opening of the jaclk,
inserting the lead through lug 2 and solder. Trim the excess
lead at the solder connection and bend the resistor outward
perpendicular to the panel. {(See fig. 3 B

Connect 18K ohm resistors {brown-black-orange) as
follows:

J2 lug 2
J4 lug 2
J8 lug 2
Ji8 tug 2
Ji12 Tug 2
Ji4 lug 2
J14 tug 2

Next make the wire jumper connections. Stip 172 inch of
insulating plastic tubing over a length of resistor lead
saved from previocus steps. Insert the lead between each of
the following Jack tugs. (See fig. 3 o Solder only as
directed below.

FAQINT ta POINT

J2 tug 1 ...... vae. J1 tug 1 tsalder at J2 onlyd

J4 Tug I vewcuene.. J3 Tug 1 {solder at J4 onlyw

Jé tug 1 .....v... dS Tug 1 (=alder at J& onlywd

J8 twug 1 ... e J7 Tug | {(solder at J& only}

Jig lug ! L.o..0L.0 J9 fug | fzolder at J1d only
JIZ lug foLaeeooaay JIL Tug o {zolder at JI2 anly
Jig4 Tug 1 oL..... oo J13 Tug {solder at J14 onily)

JI& Jug | ..., JIZT lug ! tsolder at J14 only)



Assembly Detail Drawing
Figure 3
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Assembly Detail Drawing
Figure 3

Pach soction (A through E) represcnts a stage of assombly
on a sel of lwo jacks for inslalling resistors and wire
jumpaes .

Resistars 1o Jacks



In a manner similar to resistor installation in previous
steps, install 18K ohm resistors on the following Jjack lugs,
Teaving appraximately [/4 inch of component 1ead between the
resistor body and the solder lug. Insert the resistor from
the same side that the wire jumper incerts From., <(see fig. 3
Dy Clip excess leads and bend outwards after soldering.

Ji lug | (solder resistor and jumper wire?
J3 tug 1 "
Jo Tug 1 *
J?7 lug 1 "
J? lug 1 *
J11 tug 1 =
J13 Tug 1 "
J15 Tug 1§ "

GROUND LUG CONNECTIONS

Following figqure 2, connect the ground lugs of Jacks JZ,
4, &, 8, 18, 12, 14 and 16 using a {hree inch ltength of the
22 gauge insulated wire provided . Prepare each wire by
cutting to length, stripping {4 inch of insulation from each
end. Twist the exposed strands and "tin” by melting a small
amount of solder into the wire.

Make the faollowing ground lug connections:

JZ2 jug "G" to coas oo vo J4 Tug "G* salder at JZ2
J4 lug *G* to civsecvenen J& Tug "G" salder at J4
J& lug “G* te ..., .+« J8 lug "G" sclder at Jé&
J8 lug "G* to ceeeiaanaen J18 jug *"G* solder at J8
Ji8 lug “G* o seae J1Z2 tug "G" soider at J1@
JiZ2 Tug "G* to s.eivcnao. J14 tug "G* solder at Ji2
J14 tug *G* to ..iae 22 J16 lug "G" csolder at Ji4

DO NOT SOLDER AT J1é&

Cut and prepare a 3 inch length of insulated wire and
connect to J1& lug "G". Sclder two wires at this connection.
The other end of this wire will connect to the circuit board
in 3 tater step.

INSPECT YOUR WORK

Carefully inspect the jacks to be sure that no tead
clippings have lodged between jacks, lugs or between the
panel and the jacks.

CIRCUIT BOARD INSTALLATION

Check to be sure that the Ground ("G"y tugs of Jacks JI,
3, 3, 7, 9, 11, 12 and 13 are perpendicular to the panel.

Mak¥e any necessary adiustments now,

Tire the circuit board solder pads by melting a genercus

jae]



amcunt of solder onto the pads that the jack lugs will
connect to. LiKewice, "tin" the ground ("G*) lugs of the
JackKs that it will be connected to.

At this point it ic a good idea to insert a plug inte
Jack J1 for reference in installing the circuit board so that
the board does not interfere with the cperation of the jacks.

Align the circuit beoard foil pads with the Jjack lugs
oriented as illustrated in figure 2. Notice that the circuit
board mounts on the inside of these jack lugs, between the
tug and Jjack center opening. MWhile pressing the beard
against the lugs heat each connection until the solder flows
between the lug and sclder pad.

PANEL TO CIRCUIT BOARD CONNECTIONS

Insert the resistors extending from the jack luges into
the designated circuit board locations as follows and solder.

PC POINT JACK

R s.rvvenen. J2 & 1 via wire jumper
R4 ..... ceee. J2

RS vievvuvoo. J3 & 4 wia wire jumper
< J4

R7 i imennns « JF & & via wire jumper
R8 ...cieve.. J&

R ....... see J7 & B8 wvia wire Jjumper
RiB ,......... J8

BRIl .vieainnn J? & Ji6 wvia jumper
RIZ ..., JiB

R13 ... J11 & 12 via jumper
RI4 ... cvuce.. J12

RIS ... .vvn. JI3 & 14 via jumper
Ri&é -.veve.n... J14

R17 ...... cea. J13 & 148 wvia jumper
RIB ... J1&

Connect the wire extending from J1é6 lug “G" to either of
the two holes at circuit beoard point "GHND® and sclder.

Cut and prepare the following inculated wire lengthe and
make the following connections:

JI7 lug G ... J18 lug G 2~172 inch wire length
(solder at J17 only

J18 lug & ... PC point *"GND" 2-1-2% wire length
{solder two wires at Jig}

JlS ]Ug 1 ... RC Dﬂint YA 2_1/4 1n{:h wire length

Ji7 tug 1 ... PC point "gB® 2-174 inch wire length

THIS COMPLETES ASSEMBLY

~



HOlW IT WORKE

Many of today’=s Keyboards feature stereo ocutputs, built-
in effects, panning, and automated level control wia MIDI

centralter 7. In essence, they already have an auvtomated
mixer byilt in, vet each keyboard takes up to two mixer
inputs that will never be used to their full capacity. You

can probzbhly sven trim the overaill lewvel with the synth’'=
master lewvel control. Yau don‘t necessarily need nifty
faders, an effects bus, or mic preamps) what you need is more
inputs.

The Submix Master accepts eight stereo or mono Kevboard
cutputs and mixes them into a stereoc pair. This feeds two
inputs of your existing mixer, so you bacsically give up itwo
inputs in order to get 1& more.

A 3032 dual op amp is the heart of the circuit. ICiE
mixes together the eight teft or "A" inputs (J1-J83) and ICl&
mixes the eight right or “B® inputs (J9-Ji&). You’ll notice
no input coupliing caps or level controls; they simply aren’t
necessary since wou can adiust levels at the synth itselsf,
and synth ocutputs are normally already capacitor—coupled.
Alse to minimize noise, the input impedance is restricted to
18K, This makes the Submix Master unsuited to passive
guitars and cther high impedance cutputs.

While not escential, Ci and CZ remove extreme high
frequency signals. RICS and RZACS couple the opamp outputis
to the subsequent mixer inputs; RZ21 and RZZ bleed any charge
aoff U5 and C& to prevent “pops" when you plug the outputs
into your mixer. C2 and C4 provide power supply bypassing.
These are necessary only if the leads connecting the op amps
to their power suppiy exceed several inches, but it s good
practice to leave the capacitors in regardless.

The power supply can be any +-- (5 capable of
delivering +/- 28m~. Two batteries will do in a pinch or bi-
palar suppliies of lesser waltage; however, lower val tages
decrease the available headroom, hence the signal to noise
ratio.

USING THE SUBMIX MASTER

Operaticn is simple. FPlug a ¥Keyboard’s stereg outputs

into any input jack pair (e.g., A and IB>. For mono synthe,
rlug into only the A& jack of the pair. Bescause of the wav
the input jacks are wired, this signal will sppear in both

channels and therefore end up in the center of the stereca
spread.

It'e alsc possible to weight a stereo signal left or
right of center, although thic uces up two input pairs. Plug
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the left cutput into IN f&. This places the signal in both
channels. Plug the right ocutput into IN 2B, and the stereo
image will tilt toward the right. To tilt the image toward
the left, plug the right output into IN 1A, the left output
into IN 24, and insert a dummy plug into IN 2B {(this is

1t



necessary to defeat IN 2B c switching action, which would
ctherwise send what was plugged into IN 28 to both charnels).,

Pilug the outputs into two mixer inputs, which should be
panned left and right.

MODIFICATIONS

R1% and RZ8 set the overall gain at I Cunity gain). For
more gain, increase these values according to the following
formula:

(Desired gain) X 18,888 = New feedhack recistor walue

For example, for & gain of five, R19? and RZBE should
equal 58,888 ohm. However, too much gain may lead to
dictortion. Use a fracticnal gain wvalue to attenvate the
overall ocutput level,

To vary the gain of individual inputs, change the
associated input resistor wvalue (R3-R18). Smaller resistar
values increase gain; larger wvalues reduce gain. The formula
is:

{18,888 Decired Gainy = Mew Input Resistor Walue

For example, for & gain of 2, change the input resistar
to SK. For s gain of 172 (584 attenuation), change the

resistor to 28K. Do not chocse a resistor wvalue lower than
2.2K as this may load down the synth output.

APPLICATIONS

The SubMix Master has good encugh specs that it can be
used as the primary mixer when recording directly intoc DAT.
Sequence your synths, mix their outputs wvia the SubHix
Master, and send them to DAT. The effect itz pretty close to
recording through a straight piece of wire, although in the
guest for minimum noise, please note this circuit does
reverse the signal polarity.
SPECIFICATIONS
Frequency Responsge: +/-8 .25 di, 1@8Hz-48kHz
Signal to HNeoise Ratio (unweighted): -94 dE
Input Impedance: 18K ohm

Max Headroom {+/7-13 power zupplyr: greater than Z&U p—p

Gxirm: unity

[
[l



9120 SubMixMaster 1/4" Jack Substitution

The readout/I.D. of the terminals/lugs of the jacks supplied
with this kit differ from the ones originally included with
this kit. The fcllowing changes have been made to the
manual:

*Figures 2 and 3 of this manual have been updated.

*An extra 24 inch length of 22 ga. ins. wire is listed on
the parts list and in the page 8 'Ground Lug Connections'
step to accomodate the readout variation.

*The labeling of the input jacks has been corrected on the
schenatic,.

*The last two steps on page 9 are updated and correct the
connecticons of the output jacks to the circull becard (ICLA
to J17/0ut A; ICIB to J18/0ut B}.

*The 'Circuit Beard Installation' step of the manual has not
been changed; however, the bhoard should be soldered to the
tip (1) lug/terminal out at the end of the terminal rather
than at the base (see below).

sl 7/12/2000

®G (Sleevel
1

(Tip]

z\. )
{Sleeve) § =" 2 (switch)
1

(Tip}

Jack Lug/Terminal Readout

——— 2 (Switch)

E \/ng' 1 (Tip)

G (Sleeve)
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