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1o be continuously variable between white
control adjusts level fed 1o VCF.

Sample And Hold

Samples incoming waveforms and star

Input switch:  Swilches between os
¥ 2 and noise

Filter

Inputs: Mixed signals from oscil
external inputs.
244d8 per octave.
>2 decades.

noa__d. vo_.:o. Keyboard, modulation, transient, modu-
lated keyboard or off by front panel switch.

Tune: Tunes filter 10 control source.

High/low: Selects tuning range.

Resonance: Adjusts Q of filter.

VCA

A voltage controlled amplifier (VCA) in addition to the
w:_:.._cuo Allows ring modulation.

From oscillator 1, oscillator 2 or transient.

VCA or Ring modulation.
Output: Switches output between filter, envelope
or output direct.

Envelope '

Input trigger: See ‘“Triggers™.

Anack, Decay 1 and Decay 2: All adjustable from 5m sec
10 5 sec.

Hold level: Adjustable O to § valts.

Delay: Adjustable 5m sec 10 5 sec
or duration of key contact
closure @2s selected by
switch,  *

Control mode: Linear or  exponential
voltage controlled amp with
range of 60dB.

Signalinput: From oscillator 1, oscillator
2 or VCA.

Output: Direct to output stage.

Transient

Trigger input: See "Triggers™,

Levels: Start, hold and final adjustable
010 5 volts,

Delay1,Slopes 1and2: Adjustable 5m sec to 5 sec.

Hold delay: Adjustable 5m sec to 5 sec or for
duration of key contact closure.

Qutput: Direct to filter input switch,
modulation input and VCA
control input switch.

External Input

Allows external signals to be matched 1o the synthesiser

and also generates a trigger pulse.

Sensitivity:  50mV to 2V at 10k (). 4!-!....3.#9:

panel.

Triggerlevel: Decides at what voltage ggg
pulse occurs. <!.§§§v-u..
Triggers

Switches trigger pulses to 3....803331’3.




Cutput Equaliser
Number of siages. Five

Centratiequencies: 80Mz, 240Hz, 1hHz, 3.4kHz and

10xha.
Type Active liter,
Range ot adjustment. >210c¢8.

Reverberation
Tyse Multespning,

Qutpur  Agjuszadie mix-tader from fuil reverb to original

Saund with no reverb.

Signal Qutput
Level coatrol:
Load impedance:
Phaones Output
Power output
Load impedance:

Qto 1V rms epprox.
%0

1W rms (mono)
811 Output level control provided,

Additianal Qutputs

Retrigger pulse available from jack socket on rear panel,
Trigger pulse from keyboard controller available from

jack socket on rear panel,

m.un: section of this book descri
tion, setting-up and principles of

IMPORTANT NOTE

bes the construc-
operation of each

Stage separately. The construction should be
carried outinthe order it appearsin the book. When
2ll the construction is complete, work through the
setting-up instructions in the sequence designated
_uq the numbersin square boxes forthe 56008 and
in circles for the 3B00. Note that the 3800
construction details begin on page 40. Also see
page 46 before starting any construction.

CONSTRUCTION 56008

Power Supply Construction
AsseTlie he pi2 wah the 3.d of the
cemoonentoverlay Fig 2 Donstmountthe
DOweT Irans siars vt Doudblechesk that all
the Doiansed components are cocractly
orerdsted The pib s mounted by
Soacers o
St e poweer transstons,

The power trans le3ds must be bert
apata~d o
the o5 from ¢ de

Trae Neatsimasholt vied s 3 puideto
Setermune 1Ne tending points Since the
Tan3 I8 3re on The Lnders do of the pcd
Ters Must b ro stran on the joints
Olherw se the DIb 2k My be beoken,
Mount 1he Fansisiors, Ling mica insula-
IS pOsen on the heatsink The
wans.sioegcant
theough e 322233 holes prowded
requreding heals Aoy thenbaremoved
for otmer work 1o be catried out Fux the
hasizimk 3ad 22D 15 1he Dasw of the
N8 DITA0N SROWN N The intern.
FROIIGT 0N, wiing Spacers and sell-tapping
screas

E3:cn 2fthe cther peb's 0o be constructed

30 thr wresfromthe reverd and phase peh
and he v¢ pan and arc pch are wired
3epacazly 19 one sacken. The bnary
encoder ooB o3 powered from the keyboard
cerirgliier aod the oy lever peh is powered
from 1he ¥S zan and anc pCh.

Poweer Supply — How It Works
power suppiy grovides regulated
Zutpts of <14V, 2TV, 5V, -TV and -14V.
T 34 suppiy can Ze'rer EDmA and all
otmer zutputs 3002 Ar additional cutput
of <1247 13 grovded 1o Supply the high
currant regureraent ¢f the headghone
PUtFLt I » Tre be<ge rectiber and
3meCThing Casaniory ore 3 conventional
sysimm suzoiving 225d The SV outsut is
Cerged from 2 LATELCSAWC voitage
tegulator T Tre ¢5v.its 13 used 33 the
man reference for the other suppies.
Cuerent lom 1.5 srgnec by R3which imits
e currant 1o aout BSmA
Tre o7V nutput s w3 a senies pass

e T

i

transistor, Q6, which is controlled by IC3, a
high gain differential amplifier which is
used as 3 comparator. The non-inverting
input (+) of IC3 1s connected 1o the +5V
output where. in addition. the inverting
input (-} 1s connected via 8 5/7 dwider
R21/24 The result of this connection 1s
that the oulput will stabiise at +7V. The
high gain of IC3 will keep this voltage
constant with nominal load and supply
wvoltage changes

A currenl sensing resistor, R8. is in
series with the collector of Q5. If the
voltage across the resistor erceeds 0.6V,
the base/em junction of Q2 will
become forwerd biased, turning it on. This
causes Q10toturncnandtha 5V reference
10 IC3 is switched to OV and all the supply
voltages except +5V are switched off and
the output current Iimited to about SOOmA.
Toprevent overvollage fromthe « 7V supply
on switch on, the cutput s limited by ZD3 1o
about 8 Y.

The -7V supply 15 similar 10 the +7V
supply, except that the relerence voltage is
new zero volts (pin J) and this is compared
10 avoltage at the junction of R26 and R22.
The voltage vail be zero when the output of
the -7V 15 identical to the *7V, but of
oppesite polanty. Diode D6 15 used to
protect the input of IC4. Overload on this
ouiput turns on Q3 which applies @
negative valtage 1o Q2 closing down the
supphes as before.

The 214V supplies are identical to the
*7V supplies except for tha sensing

resistars R20/25 on the +14V supply. The
*13 4Voutputis simply an ttar follower
on the +14V rail. This supply should not,
however, ba shorted since no protection is
provided. Zeners ZD5, 6 and 7 protect the
*SV. «7V and -7V ra/ls against accidental
short circut with a 14V rail,

[7] Setting-up Power Supply for
56008

First remove any walercon sockets
previously plugged in and with the mains
cannected, switch on. The power on LED
will not light Check all veltages as per
overlay Fig 2. There are six 1o check: + 14V,
*134Y, 47V, +5V, -7V and -14V. { all ere
corract switch off and put in a!l the plugs
making sure they are the right wey round.
Switch on again. power on LED should light,

() Setting.up Power Supply for
3800

Fist remove any walercon sockets
previously plugged in and with the mains
connected, switch on, The power on LED
will_not light. Check all voltages as per
overlay Fig 2. There are six to check: +14V,
4138V, 47V, +8Y, -7V and -14V. If il are
correct switch off and put in all the plugs
making sure they are the right way reund,
Swach on again, pawer on LED should light.
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£ig.2 Component Overtay for Power Supply

Parts List for Power Supply
(1 required tor 5600S; 1 required for

3800)
R1 Min Res 22k -~
R2.3.22,23,24,

25,26,27 Min Res 10k
R4 Std Res Tk 7
RS.813,15  Std Res 1.20
R67.12,14  Min Res 10081
RY TW WAW 2200
R10 Min Res 220(1v°
Aan Min Res k7"
A16,17.18,19 M Res 1k~
R20 Min Res 18xv”
R21 Min Res 3k9

R28,29,30,31 Min Res 42011 v~

1.2 Axial 22004 F 25V
€3.4.9.10.11,12 Tant 10 4 F 25V
C5.6.7.8 Ceramic 33pF

c13 Tant 334 F 10V
Q1.2 MPS3638 .
Qi4 . PN3643

05.6.9 TIP31A

Q78 - TIP32A

Q10 2N3704

1c1 # ATBLOSAWC »
162.3.4,56 LM301A

D1.2.34 1N4002 v 1.

05.6 IN4Yag
LED1 LED Rud
z01.2 BZYRACIZ
z03.4 EZ(83CoV)
205.2 BW Zengr gv2
206 EWJ Zuner 5Y6

. T Tr20V %A -
swi1 Sub-Min Toggle £ ./
sK1 Mains Piug P423
Fs1 Fuse 20mm 1A v~
Alsa required

1 Synth Power Supply PCB
1 Synth Power Supply Heatsink
4 DIL Socket B-pin ~
1 Safusenolger 20
1 Mains Socket PEAE
2 Bool 9455
1 Watercon Plug 3-way:
1 Walercon Sockel 3-way
3 Wafercon Terminals
1 Cliplite Red
5 Bolt 6BA Yin.
4 Bolt GBA Yan,
. 9 Nut EBA
9 Shake 6BA
1Tag EBA
4 Self-tapger No. 4 %in,
4 €BA Spacer Yin,
4 6BA Spacer Yin
2 wu_...-mvvc« No. B 3in. (10 lix transformer}
1 Tag 2BA
5 Kit P Plas
2m Min Mains
113 Amp Plug Nylon

Also required for 56005 only .
16 Walercon Plug 8-way

Also required for 3800 only - -
11 Wafercon Plug 8-way
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Fig.3 Circuit Diagram of Power Supply %3
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Keyboard and Binary Encoder
Construction

Glue the KB mounting strips to the
keyboard using 8n epoxy resin glue (e.g.
Araldite) Take twelve contact blocks and
put one prece of earth bar through each of
the two holes Aepeat with the other 36
contacts, then glue the contact blocks 10
the mountang S1rIPS SO that each gold wire

contact is beneath a plunger for each key
{see photagraphs). Align tha octaves of
<onlact blocks so thatthe earthbars may be
soldered together. After soldering. anchor
the ends of tha bars by applying 8 blob of
glue at both ends of each of the Iwo earth
bars, but 1ake care 10 ensure that the glue
does not run inside the blocks.

Assemble the binary sncoder pcb. Fit the

track pins, then the pins 2141, then allthe
other components laking care with the
or of the pol
Salder both sides of the peb and finatly plug
theIC’s inte their holders. Fix the pcotothe
base of the cabinet under the keyboard as
shown in the internat layout pholograph
using spacers and sell-tapping screws. Cut
two 1% matre lengths ol 25.way multi-




Parts List for Binary Encoder
(1 required for EE00S; 1 required for

re to the gold at

core. Connect one

i O the rear of each contact block in tuen and 3800
tha other two wires, one to €ach earth bar. R1.5.8.12.16,
Then connect the 50 wires to 20.24 Min Res 2k2
ZaAE shown in Fig. 4 connecting th A2 Min Res 47k
£ m 4 the¢ bar closest to the keyboard to pin 10 A3 Min Res 10k
2 BE and the other to pin 9 $- R4.8,13.17.21,
#%7 = 25 Min Res 1k
- Binary Encoder — How It Works R6,10,14,18,
Whaen il keys are normal 14V1s applied - 22.26 Min Res 27k
m 10 bath sices u<_ Cx When akeyispresseda L e it e R7.11.15.19,
: Z14V short duration pulse i1 applied to [EUSS -y S 23.27 Min Res €8k
nxs each of the hines A to F, where there is a LAY WA Rx (63 requirediMin Res 100k
Wit diode. if there 15 @ diode in line A then TR2 Eak3l 181%)
S33 is momentanly turned on and the +14V = s|=l% €1,3.5.7.9.11,
LEVES pulse at is coliector tnggers the mono- P 4 14151817, .
stable which then produces a 300 micro- A 18.19 Ceramic 470pF
second pulsa st by A7 and C2. The same . £ €2.4/6.8.10.12 Polyester 0.01u F
apphies for any line and the code sclected o 2. c13 Axial 104 F 25V
by the key appears on catalines 210 7. The A — Cx (€3 requited|Polyester 001 4 F
1.3V atpin 1115 reduced 10 0.6V when any )
key 1s pressad and thus TR1 is wwrned off % k48 48 TR1 BC548
a0d pin 3 goas Up 10 +18V. i Ao TR2.3.6,56.7 2N3905
- Ic1z3 402%BBE
“ o) v G 0 u ﬂ ] o1 1NG148
| & B aag - Dx (255 1eq} 1N4148
S W.. - Iy
_ op: i A ; Also required
o i T gy 1 1 Binary Encoder PCB
| b Y M.. 3 DiL Socket 16-pin
- _N,s a R i 72 Veropin 21481
3 ¢ L N b i.. / 36 Track Pins
s _ Mr, £ Sk o 5 68A Spacer Yin.
H ’\: i “u. = N b k1 w._ 5 Sell-Tapper No. 4 Yin,
) Ite SRR |
3 I o al BRI «a '
3 { e IR 2
3 B ¢ oy YRR
1 | o FX B % 3
3 P g £ Y Iy
3 ? K aS N by L 4
2 S ey v o—d] A TR R .
° log = ; Bovey e
3 lon N & £3 vy oYt
3 | A IR
5 (Sl eyl 3 Pres )
=B e o T — vy t
N I 5y | s PN N T ¢ RSN I S S e ;
Jﬂ 9\,.mr Y t AT & s 19. ircuit Diagram of Binary Encoder 5 .|m|o.
3 (o .;.y‘ N W./ %
F | o¥3 : o <} .f.ma... .
3 {op 3 # . u Keyboard Controller Construction
o : : & I \ M < Assemble the peb. Fit the pins and wire
a 3 : Pl X o n. links then 21l the others companents taking
M. W. a X o M care with the orientation of the polarised
3 3 - 'y < v components Take extra care with the
& ,.M . % L A soldering 35 many of the tracks are very
€ ¢ gt — L v clase. Firally plugthetC s into their holders
§x Vet ‘A < except IC’s 15 and 17 which cannotuse a
um X H ” T v socket a5 pin 3 has 10 be offset. Cannect
.px e N B, wires 10 the power rails using a piece of
.Mn b I3 W‘. Ly M ritban cable and atthe other end connecta #
L3 £ R wialercon socket reacy to plug on to the i
wn SN v . .... - power supply peb. Fixthe ped 1o the base of
3 PRIy ‘e net 19 the POSILiON shown in the :
30" = I D layout photograph, using spacers  Keyboard Controller
$e = oy f D pp:Ng SCIBWS.
i LR i
Th e L] rd Controlier —
s uu 4 .n»r S5 MM nm.,xzwﬂ-ure.a-ru short delay as a positive level an IC5 pin 1.
‘de Tt v, VY o i Kkt The resulting OV at pin 3turns off TR2 and modulated outputs. IC11 produces a
by b Y Y The code arrves from t -u.atiaan.eai the gate output pin 15 goes from -7V 1o square wave pproumately TkH: and
w. R Y pebonpins 110 6inthe formof 300 micro-  * 47V nother key is pressed before the after passing through $haping circurts the
‘LD e second long positive pulses which arethen first is relessed, & new code will be waveform 15 used to swich IC15a and
Nr\ll.lltl e 4 inverted by NAND gates and applied to delected by D1 to 6 which immediately IC15c on and ICI5b and IC15¢ off
N N-b_, M ._..} m.-.fh more NAND gates used as OR gates and causes C2 1o discharge to OV and the gate simultaneously for 500 micsrcseconds
e w =4 ? a finally the code 15 offored to sk Iatches in s to =7V for a period of 20 whilst i followang 500 u s 1IC152 and
- D. ol I nd IC8. A 1" on any of thess six lines ched ol and IC15b and
L ) Tex) will ba detectedby D1 106 and used 1o turn through R19. The gate
& 2 on TR1 whose coliector goes 10 OV. A very produces a new trigger pulse. Provision is
i short duralion negitive gaing pulse made for inputs from a computer or the ‘modulated’ voltage being stored in
appears on IC5 pins 5 and 6 which gives a €12. WithSW2a open and the glide control
pasitive puise on pin 4. This is used 1n IC7 VR11 advanced, capacitors C11 end €12
and IC8 1o strobe the code into Lhe latches. will their respective voitages after
The ¢ode is then ayed on LED 1 10 6. @ correct frequancy when used 10 some dolays. VR12 and VR13 sre used to
mqr 3 The positive level lrom the encoder on control an oscillstor. The same divider compansats for any offset voltage intro-

pin 14 is inverted iwice and appears ahier & chain is used for both the key direct and duced by the 0p-amps.

n




NOTE: When used in 3600 the keybosrd contruller does ot have SW1 or VAT litted
and the witing 10 pins 19 10 25 45 shown i Fig. 55
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Parts List for Keyboard
Centrolier
11 required for SE00S; 1 raquired for

3320

M Pes 474
M. Fies 10k

Shn Pes 33a
L Fas 870

140 Res 100k
20 Pes 4a7
Min Res T84
'n Res 1804

R23 for SED0S

onty Min Res 18
A29 tor 3300

only M Res 100
A30 M Res 648
R32 finRes 2x2
R37.48 Oxce 8a2
R33 Orige 152
R39.42 Onide 56
R3S Ouide 36
R31 Cuge 303
R43 Oxide %8
R34 Garde 7a3
R4S Guze B201!

R47 Cuze 33011
R43 Cude 91
R50.51 :n Res 27x
R57.58.53.860 Not used

AB1 Min Res 10012
R62 Min Res 3«3
RE3.64.65.€6.

67.68 Min Res 267
c1 Potyester 0 1w F
2 Poivester 003 uF
€3 Ceramic 2200pF
c4 Acal ¥ F 83V
5.6 Potyesier 001 L F
€78 Ceramic 100pF
ca.10 Ceramic 4705F
c11.12 Poivester 047 F
C13.14.15.16.

1718 PC Elect 10 F 35V
cis PC Etect 4 7uF 63V
c2021 | Disc 01 F
VR1 PoiLin 47k
VR2 Vert S-Min Preset 47x
VR3 (5600S

only) Pot Lin 10k
VA4 Vert S-Min Preset Tk
VA5.6,7.8.9,10 15-Turn Cermet 50011
VR11 Pot Dual Log 1M
VR12.13 15-Turn Cermet 10k
TAL.2 BCS548
IC1,2.3456 &O11BE =
1€1.8 40428E

iC9.10.11 4136
iC12.13.14.15 441€8E

ic16.17 LHOO42C
D110 19 1N4148
LED1 10 6 TiL209 Red
SW1 {56005
only) Sub-Min Toggle A
Sw2 Sud-Min Toggle €

SW3 (winng not
shownn this
bock) Rotary SW3
SwW4 Sub-
Min Toggle A
Also required
1 1979 Keyboard Conroiler PCB
13 DL Socket 14-pin
2 DiL Socaet 16 pin
53 Veropins 2145
1 Watercon Socket 8-way
8 \Watercon Terminals
4 Self-Tapper No & *an
4 6BA Spacer Lun

d for 56005 only
1 Krob Blazk
Nut Cover
Cap Black

1 Cap Green

1 Cap Yellow

115mm Ci

Also required for 3800 only
3 15mm Collet Knob Black
3 15mm Col
3 15mm Coller Cap Blue

[3] Setting-up Keyboard
Contraller for 5600S

- On oscilator 1 set tune to centro
CupUL 16 Square wave and Irea run 1o
zero On keyboard controller set ghde
to off and modulation 1o zero and
temove any pins in the patchboard
Temporanly connect a wire betweéen
pin 16 of csciliator 1 and pin 22 of the
keyboard cortroller. Swatch oscillator
110 & lool and adjust the keytoard
controller tune control 5o thal a
frequency counter connected 1o the
oscillator output reads 4698H2.

. Remove the wire from pin 22 on the
keyboard controller and Irom pin 16
of oschlator 1. On the patchboard
paith ‘key direct” 1o ‘oscillator 1°.
Move the wire that comes from note
48 (1op €) on the keyboard, from s pin
onthe binary encoder. (o the pin utthe
1ar right of the row, marked J. so that
when note 48 i depressed. all six data
hines are selecied (ndicated by all six
LED’s ighting) Adjust VR12 so that
the frequency counter again reads
4698H:2.

3. Move the note 4B wire 1o pin A onthe
binary encodar and depress key 48.
All LED's should light except number
1. Set VR10 10 give 4436Hz.

N~

-
R

Fig. 7 Circuit Diagram of Keyboard Controller

4. Move the note 48 wire to pin B and
depress key 48. All LED’s should light
except number 2. Set VRS 10 give
4186Hz.

. Move the note 4B wire to pin C and
decress key 48. All LED’s should light
except number 3. Set VRS 1o give
3729H:

. Move the note 48 wire 10 pin D and
depress key 48. Al LED's should light
excepl number 4. Set VR7 1o give
29601

. Depress the 1op A% All the LED's

should Iight except number 5, Set VRS

1o give 1865Hz.

Depress the secand Fi from the top.

All the LED's should light except

number 6 Set VRS to.give 740Hz2.

Now check that each key produces the

correct code and Irequency as set out

inTable 1

10. Retuen the note 48 wire 1o its correct

pin on the binary encoder and ¢lear
the patchboard.

~

®

Note

We recommend using one of our Preset
Trimmer tocls for adjusuing the presets.
The easiest way 1o adjust the 15-turn
cermets is 1o cut the recessed end off abaut
35mm {1%in ) long and use that piece.

-

H

s &g a

Fig. 8 Front Panet Wiring for Keyboard Controller

[i9] Setting-up Keyboard Con-
troller for 56005 Continued
Patch oscillator 1 and escillator 2 to "key
direct’, mix the outputs together and listen.
Set both oscillators 1o 2 fool. free run fo
rero, tune to centre (zero) and waveform to
sine wave. Set the modulation control on
the keyboard controlier to zero and to be
certain, strap pin 22 to pin 24 on the
keyboard controlier ped. Depress top Cand
adjust oscillator 2 tune control to give as
near to zero beal as possible.

Remove the patch pin from oscillator
2/key direct and replacein oscillator 2/key
modulate. Adjust VR13 in the keyboard
controller for 2870 beat. Remove the strap
from pin 22 to pin 24,

Turn the modulation control fully anti-
clockwise. As a convenient source af O to
SV, patch transient A 1o ‘key modulate”
nput. Switch modulaton to paich and
depress the second D down on tha
keyboard Remove the paich pin from
oseillator 2 input and acvance thefree run
control on osoiliator 2 for zero beats Move
patch pin from Dse 1 /key directto Osc 1/
key modulate.

Turn the modulation control fully clock-
wise and depress top D. Acjust transient A
inal level fully anticlockwise [OV sutput)
and adjust VR4 on the keyboard controller
for zero beals. Depress the second O down
asgain and remove the patch pin from the
‘key modulate” input. Ad,ust VRZ on the
keyboard controlier for zero beats.

13
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TABLE 1 THE EVEN-TEMPERED SCALE i i “ H 5 " « 1 e He o £
. - . . | | i -~ oA o« m S % H vy ¢ 2 % m 1 I 3|t %
" o ave Octave clave ctave y = s H $
S | o | et | e | W | oeiee [ 0 | e | S0 ]P0 PRI EERIIEERIIEERIINENIEE]
% 113 Compuier nputs net ot b
PR p— 315 | 437 | 873 | 1746 | 3192 | 6985 | 13969 | 27938 | 55877 | 111753 o e T e N
Dinary coce 011000 | 010010 | 011110 | 010101 | 011011 Gone iy (LR 2 iz P
Fa  'meauency 231 352 928 185 370 740 1480 2960 6920 | 118398 ¥ om Pach Bend 18 . E
Bnary coce 111000 | 110010 | 111110 | 110101 | 111011 e LA 30| ws
G fequency 245 49 93 196 392 784 1568 3136 6272 125439 Computer - w'wnnas..-l Outputs Not wsed n 178 boce an s
unary cove 000100 | 001010 | 000001 | 001101 | 000113 Comcuter 45 Comoute Strote not Led i Ins book
Gz lreensy 28 519 1038 | 2077 | 4153 | 8306 | 16612 | 33224 [ 6645 | 132898 1P 4o beot Sum 10 Gatel ne o
Buary code 100100 | 101010 [ 100001 | 101101 | 100111 i Hdws
A trequency 218 55 110 220 320 €80 1760 3520 7040 14080 51 u“ H :
By sade 010100 | 011010 | 010001 | o110t | 01011t 61 vir | ws :
Az resuensy 231 £33 165 2331 2662 9323 | 18527 | 37233 | 74586 | 149172 “n VIG | aty :
Borary cade 110100 | 111010 | 110000 | 111101 | 110111 .“ n_f v
s trequency 309 617 1235 | 2469 | 2939 | 9378 | 19755 | 3951.1 | 79021 | 156043 a2 e UW
Serary eooe 001100 | C00110 | 001001 | X001 | Ot 111 ” b s
Cc breqeensy 327 €54 1308 2616 5233 10465 2093 41€6 8372 16744 W.‘P'ﬂ»»
ey code 100000 | 101100 | 100110 | 101001 | 100011 | 101111 TFonemes o P RS
Cs  Fra-ensy 328 6§93 1386 2772 5584 11087 | 22175 4435 83698 | 177397 QP Enveicon Sonal R nﬂ ..M
Dinary sode 010000 | 011100 | 010110 | 011001 | €ica1y | 011111 Trigoer OA Gare LI
Porca W
D eguency 387 732 1268 | 2937 | 5873 [ 11747 | 23493 | 26086 | 93973 | 187925 !an. b n_a o4
>man cooe 110900 | 111100 | 110110 | 111001 [ 11eant | 1n141 b= B3 =
Dy eseeny 389 78 1556 | 3101 | 6223 | 12445 | 24337 | 4378 | 93551 | 193121 o . LB e
>mary code 001000 | 000010 | 001110 | 000101 | 001011 ek ® S0 e s
€ tezuensy 412 824 1648 | 3296 | 6593 [ 13185 | 2637 5274 [105481 ] 210962 Teger " ¢ foed
bnary code 101000 | 100010 | 101110 ! 100101 | 101011 Waraw Togeer T BT Y
STV Supoh 17 10 isd
=TV Susay "N
. O/P Trardiem & L N 5ol
32 ot = i e ey s el e | Half tone factor 15 ' /2 1/® Emer | Comtrod & s | ms
13 toat X aprommately 1.05346309, b ~- vi_|vs
2 foan - Scale is based on A = 430Hz. 0P faver 1 £ Vi we
8 tom All Ireuencies in Hz. 1P biker 3 Cunsrod -, gl e
N e
1 4ot CPVCA 1 Sgnmt W LT 5
oPveat + Vs | WS
Nets 1 VP VCA 1 Conirad - HIE| MS
VP VCA 2S5nat — ViYL oms
Tre 9...!..- codes are shown with the least significant digittothe left becausethe LED's on the front pane! are in this order. o Pvea ¥ 1 VIG | ms
Where 3 1is Shown. ThSt LED will Be Iit. UPVeA ICTa - L mil ws
Nota 2 P Sgrat i ) i viz| wms
Tre Dozry c28a will produce the Irequency shown when connected to an oscillator switched ta 4 foot M.-.n“uaﬂshn ..lul «Nu Hm
= 8 Praca Contral L) nif ms
Tomiroh Vorage 1 V16| ms
1/ Casvel Vatsge | TIET) S
TABLE 2  WIRING SCHEDULE Return Ecne 7w 1 ws
: Z+ RV mS
4 VA
: g i m H s - S PG
- & M H $56 2L s
RIEE RN LS P LR I P B e
PO 3 3 3 £ H ] 1 L 3|3 3]s § ms
S s|a = = 3|& & o« & $ 2 9|le & 9 BlE 5|2 1P .0 PCarcae Dute . won s
Vi A Faviin SKID Not used i 1P book
PTRT] Crarnel 1 2 Via| ms
oy Chancei 2 SVALdr NS
2N vs | MS Foot Pecal Range . " %56 | i
20 21 ve | ms Fout Pece' O ® h 2220 -y
w ] invene rw 24 HIZiMS
- < N Inverier O/ . s V27 | ms
» . o ed wodbnaston 5oea
; vz | ws Jov Lever Verteat B K H
i VI | ME o Levee vomas 38 s e
yul . Ve ~s Cap Cerpnen P 38 h2S | M§ i
5 e | ms £ Corvener O P . a Vi | ms '
= vie| ms £t 1P Pasch 3» 26| M h
- Li1) Hu € 1 P2y Parch @ K22 | ms 8
= i oo SavSoon - o L if
1 10 20 28 o a8 ) 4
L 22 - Jo e 75V Sucon 3 2 R i
20 e [SREIL-Ed i % s v t
o o w1920 PRI 3
n s i Torgawr lrom PUER w1 | ws 1
21 25 Wy Mot Som Pateh i
. q = - prrhpeiy &, e Rl
13 - OV 1o Encoser 0 » L
ﬂ. FLI vs Note | e
7 on s Ms All screans of scresned witss 19 paichboard Koy
2 ) ool a0 earthed a1 the patchboard only. HW Hook:up Wire
23438 158 e Note 2 M5 Cabie Twan 350t in haif and each sude U3ed wdndunlly.
L] 7 umbered
" Tha patchbosrd 1egs are n Hlw xuog.s.§-£<_s<8§_i§s5 Viadjacent 10 H1. Thus Role K10/V3 i the tenth sock et down in

the thud vertical 1Ow CT0ss.
tSea Fiy 58
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i fun 1o zero, tune 1o centre (rero) and
| wavelorm to sine wave. Temporarily
H remove the wire from pin 24 on keyboard
controller and swap pin 22 lo pin 24

control 1o give as near 1o 2ero beat as 10 pn 24 Turn tne Infee modyl
possible controls fully anticlochwise Adjust VR4 on

Switch oscillator 2 10 ‘key mod’ and Ihe heyboard contsolies for zero Leats. Set
adjust VR13 in the keyboard controller for VA2 1o centre posdion (1his preset has no

TABLE 3

-

Nator 2 tuns zero beat. Remove the strap from pin 22 to effect in the 3800 syrihesiser)
1 Adjust RV1 AV2 RV Av4 RVS Ave m«u : Depress 1op € and adjust osci pin 24 and reconnect the wire from pin 23
,w e 2n 160 Bt an 2h 1 i w.w_msm ]
s Fepquiiey S§73 11747 23493 46986 93973 1897
§: ]
- i Oscillator Construction 27\,
o] Tranwtermes Headshone Amos Rower Sunen VC Pan & Ang PC8 Se7ingine ured 4 Assemble the' four identical oscillator L fE
8 / IOARRLIONER N 4 pcb's Fit the pins and wire hinks, then all L —
i o rmcs s s — - e 1he other components taking care withthe Ry~ .
‘ & m . \ . ofientation of the polarised components S g W.-tt_ -
¢ i b ] e N % Solder the components then plug in alithe = ’, arRe
g A IC’s. Note that the bracket mounted = :‘. & ll.r QWF Mt
v J B, components of oscillator 1 are wied ‘ B © .M Ny iy “
- s M " Sty shightly differently from thase of oscillators Sgsa e T
) TR i 23and4

Prepare the maka shaft for SW1.Remove
the Hin nut. washers and rotation stop
washer, turn the switch fully clockvase and
refd the stop washer in position 4. This
resincts rotation 1o eight positions Then fit
31 pole 12 way waler as shown in Figs 12
and 13 and connect capacitors €5 10 C11
keeping the laads as shorl as possible Now
add the second 1 pole 12 way waler.
Assemble the preset mounting pcb as per

ek

Reverb &
Phy PCE

allcamponents.

e maka shaft The

pins should line up with the 1ags on the

second waler Put the 8BA nuts on the

g i studs 10 hold the board in postion then

3 1 solder the pins 10 the 1ags The switch may

. ] now be bolted 10 the bracket Fix the ather

components to the bracket and bend back

the twa contacts on SW2 shownan Fig. 12,
Fix the pcb to the bracket

Oscillator 2,3,4

1C6 15 simply a CMOS inverter with ICE/1
and IC6/2 connected 10 +?V and -7V and
IC6/3 connected to Q and +5V. The output

_M Setting-up Oscillators for
56008

Thus procedure wi

req the use of an
Wire the mounting bracket components of IC6/3 prowides leedback to the com- oscilloscope and a dignnal  {requency
Jov Lever PC3 1 e Bnary Encooer PCB 10 the pcb as shown in Fig. 12 for oscillator parator section of the Schmitl trigger, and counter Start with oscillator 1
wosder Joystea Contrad " 1 and Fig. 13 for oscillators 2, 3 and 4. being a 0 to +5V level. makes the Schmitt 1. Ensure there are no plugs in tha
- m pornts O and +5V. The output of IC6/1 patchboard
. . controls the CMOS switches IC3/1 and 2. Select the 8 foot range. turn the free
_ﬂ Own_:.unn.= — How It Works 1C3/2 which hence detive a triangular run control fully n_omyi_: and the
The basic wavetorm generated by the wave from the integrator ol O la +5V tune ¢ontro! 10 mid-pasnt.
Y oscillator istriangular. All ather waveforms smplitude, 3. Select 1nangular  wavelorm and
.l anar g m are generated by mod:fication of this basic To generate a square wave of variable observe the outpul waveform. This
& -M oy !1 n 3 14 wavelorm. mark/space ratio. the triangular wave is should be as per Fig. 5Ba (on page 40)
s ! | ALt Py vm LI i The input vohtag notmally between O simply compared 10 a dc level as set by the and go from O to *5V.
- A S 1 and +SV. is amplitied in IC1. The tune shape potentiometer (RV17) by IC11, the 4. Select sawtooth waveform and
. control AV10. controls the gain and can output of which is buffered by Q2 and Q3 observe the output. It will probably be
g vary the output by 2 2 10 1 ratio. With this which ensure that the output has the similar to ether Fig 58b or SBc
control set at midpoasttion. the output of IC1 correct levels of Q and 45V, AdjustRV12 10 obtainastraightline as
is about equal 1o, but inantiphase with, the Ths mark/space ralio of the square inFig. 58d
- nput voltage That s, the stage has a gain waveform may be altered by a voliage 5. Adjust RV13 to sel the lowest edge of
of -1 indwidual potentiometers on each applied through R49 10 pin 3 of IC11 and the wavelorm at zero volts
switch position aliow the ranges to be SW34 may be switched ta one of two lines 6. Select tha ¥ foot range and turn the
adjusted an exact number of octaves apart. from 1he patchboard free run control anti-clockwise until
. Comral w<w_<-9cm3 the offset of IC? and The elorm is g d by the oscillator is just runming. The
<. Juc_m .n-_. e *on run contzol. The output of inveriing the triangular wavelorm in IC7 waveform will appear asinFig 58zof
- . ! _m-w s ﬂn.:w.au_::z_:n range 0 to and level shifting to produce a waveform §8¢. Adjust RV11 to obtain a straght
-5V _c_ %- ange up to 12V if the 180° out of phase having 0 1o -5V levels. line as in Fig 58d
Binary Encoder fitted under keyboard i Fixing of bus bars .H“m: .H” 5 output from the keyboard is The output of these two wavelorms is 7. Adjust RV3 so that the oscillator is
m.u Setting-up Keyboard ontacts fitted to keyboard to contact blocks The output of IC1 15 inverted by IC2 1o ".ﬁmﬂ“.ﬂ.ﬁﬂoﬂ.ﬁw\%&na.ﬁu\_M.Mw._zo _.”u.._.nc:w_:u wiicn e ee Jun contEol
Controler for 3800 ] harows pacdd Tisothaldiede except number 4. Set VA7 10 give |-« provideanicenical Yoltage of ] 1€6/2 on tha pesition of SW2 8. Seloct 32 foor, maximum tree run and
3 Cn oamiatsr 1 set tune to cenlre, 15 depressed, all six data lines are . larity, the olfset ol IC2 bein ] %
B it oletiod idiosied by alf rx LED'S 5 M@aw.ohﬂ the top AR, All th LED'S ﬂw\“_ V. eing adjusted by (reverse or normal sawtooth) The ¢orrect sinewave output. Adjust RV14 for bast
2o On eeyioacd controlier set ghde hghting)l. Adjust VR12 so that the

should ight except number 5 Set VARG

" ard medulston o zero 1o give 1865Hz

level and amplaude of the sawtooth is
._.m.. coutarty

frequency counter again  reads maintained by 1C8,

1 1C3 15 3 sohid state. dual double throw
4698Hz

waveform as per Fig SBh. Incorrect
reect @ wore between

wavelorms are shown in Fig.
B Depress the second FA from the top. us._ﬁ __“:unaﬂwmwwwbhu:%:_“ws 1€3/1 The sinewave output is generated by 58; SRS A
5m 18 A cuzilator 1 and pin 22 of the 3. Move the note 48 wiire 10 pin A on the All the LED's should tight except it ..a;n:.ns s .oio?a?. wa:u.uu nu.ov_“:_d:%,‘_za triangular wave in IC9 to Adjust RV15 such that the waveform
wmencard oum ¢ Swich cacrllator binary 4:3&«. and depress key 48 Aumber 6 Set VRS to give 740Hz resistance 15 between 200 and 50011 and b z.o< .—J‘vnuf-o,wm-r. symmetncally is 5V peak-t0-peak
1 15 & tist 3ng 3%,ust the keyboard All LED's should fight except number 9. Now check that each key produces the 1 the off resistance 15 around 10711 Diodes . h“_ . This signal s then chipped by the 10. Adjust RV16 such thatthe lowest edge
contruiier tuma conucl so that @ 1 Set VR0 to give 4435M2 correct code and frequency as set out ] D1 and D2 protect the switch input against !_:nﬂ.am.u_qu.. matnix 10 approximate a3 of the !u:n_ﬂ.s 5 u._ ov.
e oo Al el Tl e T e otae et T L B Tl st
GBCNRINCH PLspR reNce 00 o - - Return the note 48 wire 1o 11s cort | An integratof 1S constructed with|
2 Sl T ol e 2 SR g SR e N g0 S IPIRATNOCRS b0 | vt o v b ST
vv..\,.«s.t. ..%M._wwﬂn._a :.w..\m.n from 5 Eoﬂ» the note 48 wire to pin C and 1371 15 on. the output of the integr ator wilt SW3, but not R47 M«..n ncum -_Mnms..u- . ’ uzvn.w. !.n... twne control _o.w:.nmuo.:.
15 depress key 48, Al LED's should hight ) ba a hinearly incredsing vollaga. Hence it switched to ‘sync’, the pulses from and free run control 10 zero. Adjust
except number 3. Set VRB to give @mgn__.ﬁ.:v Keyboard .Do_a. 3/1. 2 are switched alternately on and oft oscillalor 1 pin 19 which are ar the AV1 10 AV? 10 obtain the frequ

4= rote 43 (g E) on the 3720Hz troller for 3800 Continued the output of IC4 will be a triangular fundamental frequency of oscillatos 1 pass shown in Table 3 for each range

keimsard. from s gin on the bnacy & Move the note 48 wire to pin D and Switch both oscillators to key  and histen wavelorm et through D9 and retrigger IC6/1 thus Remove +5V trom pin 16
encoder, 1 the pin at the far night of depress key 48. All LED's should hight atoulput Set both oscillators to 2 foot. lree D._a.-nh.au__mﬂ.-“n-n“uMn”!“:.m_““:c.nhﬂn-.” forcing oscillator 2 1o have an overall 13. With sync ol set up oscillators 2. 3 and

g rate (T3 [} 1. 4 as adbove.
1%
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Fig 10 Component Overlay for
Preset Mouniing peb

[5] General Note: Tuning by
Zero-Beat Method for 56008

i ra0 sine waves of anpronimately equal
freguencies,
ear wiil near 3

ne two frequenc.es were, Say,
1000z 2~ 1100~ 1hen a5 well as these
T freguentes 21N e treguency of 100HE

: e Lroer trequency
were nowe gradua'ly reduced. as
quenly 200t02:ined Ihe lower
fkrequency ire o freguency (100+HZ}
reI4eNly. Gidacrearng
$.T7 277 redzoesning as 3 pulsatng
wolume tha~ge:nttabasic frequencies As

( 3
1 freguenc es get very cigse the volume

reman canstant.
10 thece changes
" metnod i3 a very

Tz e 5w
#7C 1nUS IS TerD De

16 oot range. adjust RV2

8 foot range. adjust RV3

4 foot range ad;ust RV4

1 foot range adjust RVE

'3 foot range adjust AV

&n setting up 1 foot and ¥ foot ranges
itwill be necessary to depress a lower note
50 that the beat 1s cleariy audidle. Repeat
above for osciltators 3 and 4.

Parts List for Oscillator
(4 required for 5600S: 2 required for
3800}

R1.6.28 Min Res 56k .
R2,4.5,19.25,
Min Res 100k
< Min Res 1k

18.21 Ouide 33ic
R3,22,42 Min Res 1M
R13 "'~ " Min Res 68001
R14 Min Res 47011
R15.31 Min Res Bk2
R16.23.24.27.

20 Min Res 10k
R20 Min Res 4k?
R26.32 Min Res 27k
R29 Min Res 120«
R33.40 Min Res 27000
R34.39 Min Res 5611
R35,38 Min Res 1200}
R36.37 Min Res 22001
R43 Min Res 180k
Ra4 Min Res 68k
R47 (required

for oscillator

1 only} Min Res 100k ~¢sb—s 7707
R43 Min Res 47k b

RV1,2,3.4,5,6.7 Hor S-Min Preset 47k
RAVE,11,12.13,

semsie and accurate method of tuning 15.16 Vert S-Min Preset 47k
RV . k
(5] Setting-up Oscillator 2, 3& 4 =<mo : “n" wn_n-»mx
for 5803S Continued Aavi4 Vert S-Min Preset 100k
14 Faron wey “iract 1o osciliator 1 and RV17 Pot Lin 22k
ve:f tune controls at zero.
€1.2.13,17,18 Ceramic 33pF
€315 Ceramic 150pF
C4 Tant 1uF 35V
"C5.6 Carbonate 0.047 uF
m c7 Carbonata 0022 uF
<313 Degrmss lowes: Gard adjustAVIon: 14+ C8 Carbonata 0012 uF
o iator 2 'or 103 bear Ceoresstop Cand €3 Carbonate 0 0047 u F
reac,sst AVS '5r 2010 Leals it may be <10 Carbonate 0.0033 u F
racessary 1o repalt the procadure several c1 Carbonate 0.0015, F
fims 10 GTt4N Zero beat 1 Doth c12 Ceramic 100pF
smvsoard Regeat asoes for o c14 Ceramic 10pF
and & ci8 PC Elect 1004 F 10V
15 Ceoress top C and set csorllators 1 c19 Ceramic 3.3pF
aret 2 ta 32 Yot racge and adjust RV1 on €20.21.22.23,
wazliyoe 1 Yo 2atg Ley Set both 24 Tant 10,4 F 25V
AL 2T N 1UTN 10 The ranges snown €25 (required
Lariaw 8re #2003l I preset shown, on o for oscillator
nucdiaoe 2 1o 180 baats ceymeul 1 only) Ceramic 220pF
b —

2

Q12 MPS3638A
Q3 PN3643
1€1.2.47.8.9.
1011 LM301A |
1c3 43168E
IC5 CA3046
IC6 4007UBE
Ditwo8 1N4148
D9 (required
for oscillators
23and 4
only) 1N3148
sw1 Maka Shaft with two
Maka Wafer 1p 12w
SW2 Maka Shaht with one

Maka Water 2p 6w MB
SW3 (required
lot oscillators

23asnd 4

only) Sub Min Toggle A
Swa Sub Min Toggle B
Also required

1 Oscillator PCB
1 Preset Mig PCB
1 Oscillater Mig Bit

8 DIL Ski 8-pin
1 Wafercon Socket B-way
B Wafercon Terminalg
34 Veropin 2141
2 Bolt 6BA Yaun,
2 Nut 6BA
2 Shake €BA
Also required for 5600S only
§ 15mm Collet Cap Red (for osc. 1 only)
(for osc. 2 only)
w (forosc. 3only)
§15mm Collet Cap Green (for osc. 4 only)
Also required for 3800 oniy
§ 15mm Collet Cap Blue (for osc. 1 only)
5 15mm Calle: Cap Green (lor osc. 2 anly)

(@) Setting-up Oscillators for

3800

This procedure will require the use of an
loscope and a digi Irequency
counter. Start with oscillator 1,

¥. Remove the wire from pin 16 on the
preset mounting board.

2. Select the B foot range, turn the Iree
run control lully clockwisa and tha
tune control to mid-po

3. Select tiangular  waveform  and
observe the outpul waveform by
connecting the 'scope 10 28 on
oscilator 1 {soe Fig. 12). This should

be as per Fig. 58a [on page 40) and go

from 0 10 *5V.
4. Select sawicoth waveform  and

observe the outpul, It will probably
similar to enther Fi

SIN NPT
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MATC T g

4

TS ATIRACARD

‘vita $PalE
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Fig. 11 Circuit Diagram of Oscillator

-
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5. Agjust AV13 1o set tna lowest edge of
the wavefoi ™ 3l 2ei ) woits
8 Select the "1 foot range 4ad tutn the
free run control ant cowese Lntil the
ossulator 8 just cunnayg The wave-
form wail appeac as i Fig S8eceFig
531 Agiust AV 13 obtain 3 straght
Uog a3 F g 334
T Agiest BV so that the osddltator is
LSt TuAn g when the free run caantral
B L
Seect 32 foor mavmum fred runang
s0e wiez cuipul AJust RV14 for
Best waselorm 25 par Fig SEN Incor-
rect wasetorms are shown i Fig. §83
angd Fg 53;
3 Az ost AVIS zuch that the wavelorm
5 SV pedd 13- pean.
10 AgustRAVISsoohts
2f e waielorm g
11 Chesn 1hat 30 wavelyrms ale seiect:
Sie B SW3I an e sJuArenave
serect 33 per Fig 58k
ect oo 18 o osciiator to -5V
$2% N2 Contrdl fo mud-paint
3~2 tree un gortrol 1o 2era Adjust

relowesledge

ov .

BV1 10 F he frequency
|own 2 3 for each range.
Revove from pin 18

13 Wn syne ot set up oscilator 2 a8
asove

@ General Note: Tuning by
Zero-Beat Method for 3800
Hras sine wades of apprenimately equal
wiume, Dul o ot heguenties, are
kste~ed 1o he ear will hear 3
crence

teva frequences 3third freguency cf 100HE
widl be mzar3 ! tme upper frequency
[11002) were now 373203y reduces. as
s Mraguency 2cptoached the lower
treqiency the trrd freguency (100H2)
wou'd reduce 1 frequency Gisappeanng
2% 3uCN 303 reacpeaning 2% 3 pulsating
ol Change 10 ne basic requencies
Az the frequencies get very close the
woizma rise and fall will become sigwer

cin Sa"e ot
ind @nray b TedM

L E e %Q «,\v

ot

|

snam— ——_

Fig. 13 Front Panel Wiring for Oscillators 2. 3 & 4

and slower until when the two frequencies
are the same, the vclume will remawn
constant The ear 1s very sensitive to these
changes and thus this ‘zero-beat’ method
is a very simple and accurate method of
twring

@ Setting-up Oscillator 2 for

3800 Continued

14 Switch oscitlators 1 and 2 10 “key’
with tune contrals at zero. free run fully
anticlockwnise, sync ofl, wavelorm at sine
wave. range at 2 lgot and swilch to outpul.
Deprass top C and adjust RVS on oscillator
2 for rero beats Depress lowest G and
adjust RVY on osciliator 2 for zero beal
Depress 10p C and readjust RVS for zero

beats. It may be necessary to repeat the
procedure several imes 10 obtawin zero beat
at both ends of the keyboard
15 Depress top € and set oscillators 1
and 2 to 32 foot range and adjust RV1 on
oscillator 2 for zero beats Set both
oscillators 1n turn 1o the ranges shown
below and adjust the preset shown. on
oscillator 2 for zero beats
16 foot range adjust RV2
8 foot range. agjust AV3
4 foot range adjust RV4
1 foot range acjust RVG
3 foot range adjust RV7
When setting up 1 footand 4 oot ranges
itwill be necessary to depress a lower note
so that the beat is clearly audible.

Mixer Construction

Assermdle the pcd 25 shown in the
comzonent owerlae Fig 14 Insert the pins
then o the other comDonents l2ung cire
wan the erentatoa of the polarised
comporarts Finaiiv plugthell'sintother
noiders Boit #f ihe poten s ta the
moaer crasss ard nterwire them 35
snzam 0 F4 156 Sount the peb fo the
enasss L TG e Tounting brackets and
werg tha 222 10 [he potunthometers Mount
the chast:s 10 the front panel by means of
® 2ot Bustes which pass through the

Tre four £e2ilatars May now be mountad
sn1ng front Danelin the sama way Ensure
man tme oaoilator wired 8s Toscillator 17 is
mn the 13 208100

Tre corcut diagram of the muer Fig 15
srows mimer 1 ooty Muasrs 2 and 3 are
wmrtic3l easest that the component
gangaat s ace fumtered as miser 1 pius
29t P1 secomes P21 eic) for mimer 2
ard 33 moer 1 zius 83 (1 e AT becomes
R4t eer ) for muamr 3. M orers 8 and 5 2re
alen the 3aTme Ut Fa2ue oriy e npuls
sazn Muzer & components are designated
PEY et ard rmoamr 5, RED eic

tMizer — How It VWorks
A coreentioral muer 15 used where IC1
e togerher 1he nput turrents Indandual

2

o L AR

Fig. 14 Component Qverlay for Mixer

gaim control 1s provided by RV1 to 4 and
overall gain by AVS Sincethe output of this
type of nuxer 1§ inverted an additional IC is
proviced 10 reinvert the signal.

QOverload indication 1s provided by Q1,
Q2 ano LED 1 Iftheoutputvoltage excueds
5 6V, Q! becomes forward biased and Q1
and Q2 turn on dluminaung the LED
ind:icator. The base resistor RB prevents
damage to Q1 should the output swing
negative The overload point as indicated
by the LED 1s chosen topratect the inputs of
following stages from being overloaded.
The mixer stsell has an overload paint of
about 12V.

[} setting-up Mixer

Look wilh a ‘scope on patchboard row
H1. Set atl mer contrals to fully anti-
clockwise Set the ‘scope to 1V/cm and
1ms. No signal should be seen. Put four
patchping an the patchboard between ‘key
direct’” and each of the oscillators Set
osciliator 110 4 fool. tuna ta zare. frea run
fully anticlockwise and waveform to sine
wave Press micdia C Set mixer 1 level to
10 and advance mixer 1/osciliator 11010,
A sine wave of approximately 5V peak-to-
peak should be seen Repeat for each
oscillator in turn Then wath oscillator 1 at
10 gradually add anocther osciflatar and
check that the owerload lamp hights. Move
the scope probe to H2 and repeat all above,
then H3

Aestore all knobs 1o 1heir antclockwise
position, then set muixer 1 level to 10 and
muer 2 levet to 10 Adjust mixer 1/oscil-
tator 1 level to numbee 2 Patch mixer 1 to
muxer 4A1Nput and put the “scoge probe on
Ha Turn mixer 4 level to 10 and advance
input A, Approximateiy 1V peak-10-peak
level should be seen New patch mixer 2 to
mixer 4B input Set m:xer 2 level to 10 and
muxer 2/oscillator 2 level 102, Turn mixer 4
nput B fully clockwise and the mixture of
osciliator 1 and 2 will be seen {usually a
puisatng wavelorm). Advance both oscilla-
tor levels and check that overioad lamp
hghts. Repeat above for mixer 5.

Parts List for Mixer
{1 requited for 66005 only)
R1,2.3.46.21.

22.23.24.26,

41,42.43.44,

46.61.62.66,

81.82,86 Min Res 33k
RS,8.25.28.45,

48.65.68.85.

88 Min Res 22k
R7.27.47.67.87 Min Res 100x
R9,29.49,69.89 Min Res 3x3
R10.30.50.70.

90 Min Res 4700

Q1.21.41,61.818C178
Q2,22.42.62.82BC108C

3 Mixer Mig Bracket
1 Watercon Socket 8-way

10 DIL Socket B-pin

21 15mm Collet Knob Black

[ P

T

Fig. 15 Circuit Diagram of Mixer

21 15mm Collet Nut Covers
3 15mm Collet Cap Red

5 15mm Collet Cap Black
3 15mm Collet Cap Yeliow
5 15mm Coliet Cap Green
5 15mm Coliet Cap Blue

3 Bolt 6BA 'ain

3 C/S Screw 6BA Y%in.

6 Nut 68A

6 Shake 6BA

{Be01 actualty connected ot RV1.2.3 & &)

To
PATCABOARD
Fig. 16 Front Panel Wiring for Mixer
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oog PREE 2
Fol @67 DWRSRAM. (3800)
Sample and Noise Construction

Asseinble 1Pe pob win tne ad of the

component averiay Fig 17 taning <are 19
ensule 1NAL 1he DOlaBed COMPINENTS Are

6 s mounted dicectly
4 Dcd Moz a sacket Mountine front
patel COALTIS and The ped 1D the brachet,
thea wire the coatols o the pob as shawn
mEg 13 Ths mouule uses a0 esdillater
o avaet fo trant paned controls Finally
T the maduie ta tne tront panel. then fix
e LED's 10 the tiont paneland wire that to

Sample and Noise

T
,mu..n:

Y
R Parts List for Sample and Noise o o
" (1 requirad for 6600S; 1 ruquired for 1 Sample and Noise PCB Pl o )
Sample and Noise — 3800) 1 Qscilistor Mig Bkt
How 1t Works R1 Min Res 1M 5 DIL Socket 14-pin O soer

Whie no.e s generated dig R2 Min Res 150k 1 DIL Socket 8-pin won e |0
13 D1 shun regster which s clacked at R for 5600S 1 Wafercon Socket B-wi Lo
2ot 3Samz  Several teedbach loops only Min Res 220k 8 Wa'ercon Terminal o i BUERGRAN'S
2:cun@ the SN T regater cause 10 R4,13,14,17,18 Min Res 100k 26 Veropin 2141 5 s Bieach WP O
geTeddale @ psewd0random bt pattern R5.19.21 Min Res 33x 2 Bolt £BA in O UL mail W [

Sely dpproumates white Ndise. R& Min Res 18k 2 Nut 6BA |
;o ses 3 Quad dualanpul R7.8.9.20 Min Res 10k 2 Shake 6BA
FewdBach ig taken 1rom the R10— Min Res 22k
R11.22 Min Res 4k7 Also required for 56008 only
s are maad bylC2which R12.18 Min Res 47k 5 15mm Collet Kncb Black
e CR gate, the output of R16 Min Res 220x 5 15mm Collet Nut Cover
o e D input of tha shift R23 Min Res 1k2 3 15mm Collet Cap Blue
R1 2nd {1 ensure thatthe system 1 15mm Coilet Cap Red
mm A ol 1 15mm Collet Cap Grey
iC20. &s weil as being the eramic . . P . .
~e 5m4 register, 15 tho while c3 Mylar 0002 uF Alsa required for 3800 only Fig. 18 Circuit Diagram of Sample and Noise (56008 only) .
RS2 we Tequie Howewer, due 10 some ca Mylar 00014 F 1 ilet Knob Black
rwatted compcnents sbove 15kHE alow  C5 Polvester 0.015uF  ° 1Emm Soller Knoh Blac % . .
Dass 15 Lsed W th 3 15kKz cut-off. To C6.7 PCElect 22 .F 63V 2 15mm Collet Cap Blue - = 2
5we 30 slternate PING noise output. the cs Polyester 0.022 uF 1 16mm Collet Cap Green | . .
15 changed 10 cut froquencies above c9 Polyester 047, F 1 15mem Collet Cap Grey a0 @ Setting-up Low Qscillator
500rz wan an up 10 633 per ostave slope C10.41,12 PC Elect 10, F 35V 5 for 3800 .
Sependent on e posiion of VAla Since c13 Axial 1 u F 63V . . On the sample and n
some o the [ Setting-up Noise Generator “Sooge ta VST, Ture rexie ottt oty
spectrum s removed. addtional gam s VA1 Dual Pot Log 100k for 5600S Elockwiseiand adiust VK Torthabect Ring
250 Dron ded when DItk noise s selected <mw T sics Pot Log 10k Connect a ‘scope to MG and patch VR3 " VRS B VR7 wave onthe ‘scope Connect 3 .—oovn“on_.._“
VA3 for § HE/V29and H6/V30 Check thatthe noise i)

The icw 052 :!latar 1armed by IC43 and 35 only Pot Lin 100k vanies as the colour control 1s Turned S 1 _: ol wwa_v; and noise peb and with the
;5 2 conventona! square wave Cifcuit VR4.6 Vert S-Min Preset 47k uﬂ}:uwd_mn!e. . _n.”n:ow_vo on Haﬂn:.-.:g
SrovEng 3 square wave Oulput 10 the VRS Pot Lin 2M2 i N ) unul the botiom edge of the
IS 130Gular wave present at VR? Pot Log 100k @ w%~~WmWMM Low Oscillator H waveform just touches OV.

IC4 213 s azpted 1o D1 o 4 1hrough RIT 1
an3 these componenis form a sting a1 MPS3638 . On the sample and noise peh connect a -7 ~
ot procusing a0 approumate sines Dlto5 1N4148 Jnow- 19 pin 27, Turn the rate control fully s RS = »
a2 Ths s amplitied 3nd level changed LED1 LED Red clochwise and adjust VA4 for 1he best sine . o .
s ot mtoorardllsbin ot ooy b s wiave 0n the ‘sccp. Cannect ‘scope 10 H18 Fig. 19 Front Panel Wiring for Sample and Noise (56008 only)
e sguare wave rs uted 1o drve ic2 20708E om he patchboard and with level control at
e regetuon rate. 1c3 » A241C B-pin DIL 10. adjust VRE untd the bottom edge of the N
A w3ltaze apphed to pin 10 may be <3 4136 waveform just louches OV Envelope nc:mnq:n:o:
saTziec and siored n €9 al a rate [[<3 4016BE i . This moduie 15 made up from a
Ic6 CA3140 () Setting-up Noise Generator Jransient’ board (nate that this is not
ic? S0018E for 3800 “:smsn. A or 8] and a modilied VCA pon ; N -
cndeard of in the Setfiter 10 ‘transient’, ‘Tung fully clock- 0a:¢. Assemble the Transient' board as 2 D3 S =& o
IC5a and 54 are SW1 for 5600S wise and ‘resonance’ fully antic o<o_::.w- shown in Fig. 20 1aking care wih the 4 : e ,J\-_”?JKL.}SP W paa
tha ghde crcuitin only Sub Min Toggle A and on tansient, set final level fully or:entation of the polarised components, b '
e ke deard soatroiler when under the SW2 for EEQOS clockwise Advance noise level un Assemble aVCA board as shown in Fig.22 [ -
conirsi of tne fociswiten swiiched 1o only Rotary Sw 38 clearly audible. Check that the noise var Mount the front panal components on the 3 .;3:# ﬂgm
ghcw ICScrepeaisiteretngger ievelfrom S the colour control is turned, bracket, then mount the WD DCD'S on the Y . eal .u.\ .. s
the reirgger pch and piowides a strong bracket 2nd connect the wires betwean the ﬂﬁ . g " ) w
ru.sk-..“m:a reugges oulput jack on the m P, front panel components and the peb's as RONARE T4 H«’ rnpﬂ&qd.«ﬁﬂ .ﬁ 4
raze p H shown inFig. 24. Finally, fix the module to —— s
111 the front panel. s N
{ T
wf] 2 O.MWWWG Envelope
1
* H
a4 T is 1 i e .
ﬂ_\. mH— . Boga % el %...la'.l. Envelope - How .: Works Mﬂuz__h\:onw input region is approximately valts the integrator will produce a linearly
P M o ’l“..-.. = The tansient generator consists, wide. decreasing voltage

BRSICHI, 01 W BEEviony wo_.n state switches select one of three
3 p voltage sources as in, e

M“" chw ”%ﬂ...mﬂﬂﬂ:.ﬂ.nm...ﬂ.p.:d (analogue). IC1/3 selects ¢5 —_6““. __m._:\-ha.nﬂ_w“..“_mo

The wnalogue sectishrony e and IC5/3 selects the output of poten-

ol N
tor [IC2). exponential converter Amwnnmmm_ tiometer RVE,

When the two inputs are within 30 mV of
each other the siope of the integrator will
decrease. and when 1hey are equat
[comparator output 8t zero) the system

e

T = ™

output wail be stationary at the voltage
H t] Qs ls o com and comparatet (1C4]. The comparator is a The output of the comparator is con- selected by IC1/3, 1€5/3 or IC1/4 «%.n
= e — high gan dillerential amplifier  wh nected back 1o the input ofIC2by RIanda  point will be stabie ae th ]

e T am- O | * whose slope potentiometer as selected by IC1/1 gl
7] output 15 normatly eiher +6 vohs gr -6 1C5/2 . output is apphed back to ils nput in &
£ volts. There 1s 2 small input region wher, and S22 01 the Gulpil ofCine negative feedback loop, enher awectly. or

the ampllier operates in the inear ::.6“ mn_o:v_ﬂq_!? 9005 1o -6 volts, the output of via an expocential generator. %
Fig. 17 Component Overfay for Somple and Noise ond the output voliage will then o i egrator, ‘_nn. will be 8 voltagae, Generauon of the exponental functionis.
’ Somewhere between hese two exiremes an_am_"a.:n-a-.:o at a rate set by the based on the collector-current 10 base-
Negntive feadback i applied by R14 so4hat potentiometer (AV1, 2 or 3 emitter-voitage refationship of atransistor,

Convarsely if the comparator outputis at+g

in this cese Q2. The output of tne

23



WG A0 atter wItwnuaton by RI, AVE
302 A3, and tevel shming Sy REANIRVE. 8
appied 15 10¢ Base of Q2 Diode Ot biases
the emitter of 32 aboutd Evoits below zero
300 @i30 PIOVUES TeMper ALl e COMDENSA:
bontor O Resisior R1acohes a smailbias
AN Pelds Zampemastd LMarant offset
voltages 0 ICF  tateyrated cwiut IC3
PISCLLes a0 SuiDut o lage proportienal to
e ot Current 1 Hencealinearty
236, 3l 1ne output of integra-
tesolinan exaenental sutput
TRE range of tha dnponentisl
F972C 2S5 ajwsiad Oy AV and AVS.
When a way s pressed he ieydoard
conmolier piowCes a =TV 1o +7V change.
Tha pestag sdge 3 ths transistion s
Srecanated 3y C7 and R13 the megative
8334 puose 3 Tl aped By D2) 1o prowide an
Bcpron ey IM osed wode Pulse which
W3 3 203 Q4 hus oischarging
C3 In 303100 TN DL se sels the tip liop
formed & iC6 3 an2 ICE 4 55 that tha
ezt 3 s o TV an3terns onlCS Y and
QY vus ciampe
Atne e St ine IMsec o
1022232 f12m - T agits 312 rate determined
v AVE dnen a reaches OV, aporoum-
ey madcrrirel IPcmangesirome TV
-7V AmStRLE 30 mternaldelay s generated
wREN 8 33051880 By RVT Alss immed)-
@ 3m se5 pened. the
*TV and hence IC1:2 18
tuited o0 seching ihe 21tack potens
2 v RV1. %2 IC1/3 s turned on,
3 =SV 23 an rzil to the tompara-
. as pn 2 3f the LOMparalor 1§

or wiil $tart 1o nise.
Jer form=d by 1S5 and R16
=2V 10 tne iput of IC6/2

Note for o7V #nd - TV supphies as used,
O means less than -1V and 17 means
§reater 1224 <1V when apphed 1o inputs,
and © meanscioseto -7V 1 meansclose
2 TV uts.

T-e =2W wout 8t ICE42 5 0 and the
oul, CtIC5, 2 will Be Mogh at =TV,
men tne output of the mntegrator (of
eazio e~ generaior) reaches +5V the
TSR ator Sutdut will ¢rop 10 zero wolts
3usng an srpat of -2V 10 be apphed to
CE/2 Thassa™l levelandthusthe outout
©f iC5-2 wil 9o 10 -7 vohis. The output

swing of IC6./2 s inverted by IC6/1 and
rusets the tip tlop (IC8/3 ICE/8)

When the fhip tlop is reset i1s cutput goes.
W -V iurming off IC1 /2 andIC1 /3 anda 0"
d101C7/2and IC7/3 pins B&

If at thus tima 1ha delay peciod has not
expired (INat generated by CB & RV7)a 1"
exist at the autput of IC7/1. Thus
IC7/3hasa’0 onpin9and’1 enpinBand
@ a°0". Hence both inputs of
nd ats output will be a 1",
This turnsonlIC5 /2 which selects CECAY 1
slope and ICS/3 which sclects the cutput
level setby RVE The comparator now sees
an error and drives (he integrator Lo correct
it. The output will stabilize again when the
level set by RVE has been reached. Tl
autput tevel will now be held until the
contral 18 removed.

When the delay period 1s completed the
pnv 8 input 10 1€7/3 goes 10 ‘0", and s
the other input 15 ‘0", the output will b
and the output at ‘C” will be turned off.

\Wa now hava the ‘D" output at "1” and
this selects the DECAY 2 potentiometer
and OV reference 1o the comparator. Again
the inlegraior dves (o correct the error
Positiva feecdack s provided aroundIC7/3
by IC7/4 so 1hat the input may change
much quicker

When 1he delay potennometer s
switched off (SW4/1 and 2) trigger input
waill now be direct 10 IC7/3 pin 8 and the
delay will ba determined by the key-hold
ume cnly, and not by the internal
generator.

W the DELAY Lime setting {esthor internal
or external] (s shorter than the time ta
complete DECAY 1, DECAY 2 will be
nitated. provided the aitack 5
completed. immediately the delay expires.

I the DELAY setung is less than the
ATTACK time setting, the ATTACK will be
completed, DECAY 1 mnated and
DECAY 2 initiated.

The trigger input from the patchboard is
butfered by Q3 to ensure correct operating
levels for the logic. It also provides an
inversion which means that the trigger will
occur on the negative edge of the input
trigger pulse. x

The VCA is simplified by the omission of
the rectifier IC1, as the input is coupled

duectly trom the output of the transiemy
board and any zero errer may be nulled out
by RV1. In addition the output
potentiometer is not requirad and is
therefore deleted.

Parts List for Envelope

11 required for 6600S; 1 required for
3300)

R1.2,16.27.28,

3 Min Res 12k
R3 Min Res 68001
Re Min Res 15k
RS Min Res 4700
R6.25 Min Res 8k2
R7,19.22 Min Res 1M
RS Min Res 1k8
R9.30 M Res 39k
1wo Min Res 1000}

R11.12.13.20 Min Res 1k2
R14.17.23.32,

35.36,40,42 Min Res 100k
Min Res 27k
Min Res 10%
Not used
Min Res 22k
Min Res &i7
Min Res 33001
Min Res 470k
Min Res k3
Tent 4 7. F 35V
Ceramic 33pF
Carbonate 00033 u F

Not used
c6 Ceramic 10pF
€8.10.11.15.18 Tant 10 »F 25V
€12 Tant 33 uF 1OV
ci8 Tant 047 4 F 35V
RV1.23 Pot Log 2M2
RV4S Vert S-Min Preset 22k
RVE Pot Lin 22k
RV? Sw Pot Log 2M2
RvE Vart S-Min Preset 10k
Qarl MPS3638
Q2.4 PN3643
Ic1s 4016BE -
1€2.3,49 LM301A
IC6.7 40018E
€8 MC143§
012 1N4148

]
|
EyaEng
.\.M.l/ LI Ny

P A4

1

_

+7V1g +5v10
swi /1 Ave ~

Fig. 20 Component Overlay for Transient Usad In Envelope
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Fig. 21 Circuit Diagram of Transient Used In Envelope

.

“uy
o
w10 Ov O

THANSEAT 1)
our

23
pam— X

it

TRanseat 1
Fig. 22 Component Overlay for
VCA Used In Envelope

swi Sub-Min Togg!
SwW2ltorssoos e A

only) Sub-Min Toggle A

Also required
1 Synth Trans Gen | PCB
1 Syath VCA PCB
1 Trans Gen 1/Env Bkt
1 \Wafercon Skt 8-way
B Wafercon Terminals
28 Vercpin 2141
S DIL Socket 14-pin
4 DIL Socket 8:-pin
4 Ba't 6BA Yain, s
4 Nut 6BA
4 Shake 684
5 15mm Collet Knob Black
5 15mm Collet Nut Cover
5 15mm Cotlet Cap Grey (for 56005 only)
S 15mm Collet C2p Red {for 3800 only}

Fig. 23 Circuit Diagram of VCA Used In Envelope

H Setting-up Envelope for
56008

Turn all envelope front panel controls
anticlockwise. Swilch to linear and trigger
to external and check that output of Trans
board (pin 8) is a1 OV. Adjust RV5 unlil the
outpul of IC3 is at OV. Turn “delay’ and "hold
level’ 1o maximum, swaitch trigger to key
and depress a key on the keyboard. The
sutput should go 1o about +SV and stay
there for about 10 seconds. Whilst the
output is 8t 5V adjust RV4 so that the

1 WS e

s
M | oecavz oear | | | | &

output of IC3 45 atso at +5V Recheck the OV
level and readjust if requirec. Regeat the
procedure ui both levels are cotrect.

Swatch 16 exponential and check thatthe
outpui of IC3 never goes negative during an
envelope cycle. Turn alt the controts fully
anticlockwase except ‘Rold level’ which
should be turned fully clocawise, Psich a
signal 10 the nput of the envelope and
patch H12/V30 New adjust RVE on the
VCA ucb on the envelopa bracket for
minimum outaut.

Fig. 24 Front Psnel Wiring for Envelope
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@ Setting-up Envelopa for
33C¢0
Turn sl eMiope ont panel coatrols
ANICICRAISE DUt B0 mot switth delay to
N 12 hfear a0g swatch envelope
c.... T GIerS Swilches o extarnal ngut

DAt LDt of trars Board (i S) s
A0V AmistRAS

# OV Tumn
MALMUM, S

A eMvedpe 0N Wiggers’

switches to heyboard' and depress akey on
the keydboard The output should go to
adout *5V and stay there tor about 10
SeConds. Whiist the cutput s at «5V adjust
RV4 50 that the cutput V.
Recheck the OV level and reacjust if
required. Repeal the procedure unul both
levels are correct.

Switch 12 exponential and check that the

output ot ICI never goes negative turing an
envelope cycle. Turn all the controls fully
anticlochkwise except ‘hald level” which
shouid be turned fully clockwise Turn
107 110 off. advance free run control,
N to output. Check that & strong
signal can be heard. Switch oseillator 1 1o
envelope Adjust RVB on the VCA peb on
the envelope bracket for minimum output,

/CA Construction
Assemtle two VCA peds using tha
Samienenicvenyy Fi3 25 taking care with

ten 3t the polarised
Mounz the tront panel
AT Meodontne acketand
S a3 shown in
two dentical

LTS 1 e TwOoltpus In
e not referred
A buffer ampiC3.
s s therefore used
~3 € ended output

3 Nas two sets of ditferential

enitel 33021 s {20 12 1he other input,
g
When wsing the crcuit as a VCA, the

[y

-
O

Fig 25 Component Overlay for
YCA

maximum possible attenuation is required

when the wnput 1s OV However, due 1o
to'erance vanations. the GV fram other
modules may be up to 20mV In error,
Hence a recufier, IC1, 15 used so that any
voliage less than *50mV is regarced as OV,
The maximum attenuation at OV contral is
adjustable by RV1.

When the module is used as a ring

i 5

vl J\ -ml..

- covts,
AR

|
. T
- -

Fig. 27 Front Panel Wiring for VCA

modulator the contrel signal is ac coupled
and the output will be the product of the
W inputs.

Setting-up VCA for 56008

Apply a signal to the input of each VCAin
turn Swatchto amp and level to maximum,
Patch H13/V11 (then H13/V1 2)andH16/
V30 (then H17/V30) and adjust VA1 for
minimum output.

() Setting-up VCA for 3800

tor 110VC Amp Switeh VC
DUl to transient and the

um and
final fevel fully anticlockwise on transignt
8nd adjust VR for m,

.————— —---OL'
2
1Y

Fig. 28 Internal Circuit of MC14396
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Parts List for VCA

(2 required for 56005; 1 required for
3800)

R1 Min Res Bk2
A2.1516 Min Res 22k
R3 Min Res 4x7
R4.7.8.10 Min Res 12k
RS Min Res M3
R6 Min Res 10k
R9 Min Res 39x
R11.13 Min Res 33011
R12 Min Res 470k
R14.17.18.19,

20 Min Res 100k
R21 Min Res 3k3
RV Vert S-Min Preset 10k

RV2 for 56005

anly Pot Log 10k
c1 Tant 33 uf 10V
€2.3.6 Tant 4.7 4 F 35V
c4.5 Ceramic 33pF
c7 Tant 0.47 uF 35V
cse.s Tant 104F 25V =
Ic1.3 LM301A
ic2 MC1496
o1 1N4148
sw1 Sub-Min Toggie A

Also required
1 VCA PCB

1 DIL Socket 18 pin
2 DIL Socaet 8.pin

9 Veropin 2141

1 Watercon Socket 8-
8 Walercon Terminal
2 Bolt EBA Yn.

2 Nut 6BA

2 Shake 6BA

Also required tor E600S only
1 15mm Collet Knob Black

1 18mm Collet Cap Blue
1 VCA Mg Bkt

Also required for 3800 only
1 3800 VCA Bit

Transient A and 8 Construction
Tne only difference between transient A
and Bis thattransient A s constructed with
a rewigger peb and transient B has a
retngger pushbutton on the front panel.
Assemble twa transient 2 pcb's as shown
mFig 29 andoretransient reingger pcbas
shown in Fig 33 Mount one ranuient 2
PCL and one retrigger peb on one bracket
and mount ths front panel controls and
mierwire them as shown in Feg 31, This
module 1S transient A Transient 8 simply
uses one transient 2 pcd which should be
fixed 1o the bracket along with the frong
panel controls and wired as shown in
32 Finaity mount both modules ta the front

panel wi ly below
¢nvelope and transient B below that

Transient 2 — How It Works

This peb consists of twa main sections.
(1) The analogue wave shaping circunry.
(2) The aigital conirol circuitry.

The analogue section 15 almost identical
to the ‘transient’ part of the envelope and
reference should be made tothat. The main
exception is the omission of the reset.
Uransistor - across, the ntegrator  IC.
Additionally the three Mnputs to the
comparator are all adjustable, the “attack’
polentiometer has been deleted and the
‘attack time’ 1s thus always at its max)mum
rate

The digual section, however. is aifferent
8nd works as follows, When a igger pulse
Is presented to gate IC5/4 it turns on for
adout 3 milliseconds. This cischarges C7
via Q4. The resuling low level at the input
ot IC6/2 gives a ‘high’ output at {(AICE/8)
and LED 1 lights Whilst{A) s high. €4 will
remain discharged,

A high output at (A) will select the
maximum Siope rate and the ‘start level”
potentiometer RV7? The oulput wi
rapidty (within  milliseconds|
sel by RV2. Afer the initial 3

second
period. C7 begins 10 charge a1 a rate

selected by ‘delay 1" conurol, RVE. When C7
charges to approximately OV the output at

(A) will golaw altowing outdul(B) to go high
selecting 'slope 1°and tne ‘hold level’ as set
by RVB. Also LED 1 is extinguished and
LED 2 nights The output will now charge
towards this new level at the rate selected
by “slope 1°. Al the same time C4 i5 also
released andbeginstocharge When about
half charged(around OV) the oulput (Bywill
o low and output{C) high, Thus ‘siopa 2" is
seiacted and the ‘final level’ sep by RVa.
Also LED 2 13 extinguished and LED 3
lights. The outpul cycle is now complete
and the final level will be unul

£
- P, e
L2
N

\/ /-

If the "nold delay’ pot, RVS, is switched
off, the "key hold’ time replaces the hold
delay, and, if the ‘key hold' time is less than
‘delay 1°, then at the completion of ‘celay
1"."slope 2, and ‘fin. el” willbe selected

— thus eliminating ‘siope 1’ and ‘hold
level’.

Transient Retrigger —
How It Works

€3. D5. D6. A6 and R7 are used with the
push-button on transient B to provide a

ger pulse from the
keyboard or external input goes through

o~

:_ _

S

T

: G e ¥ ,P-n\.pu»mhrﬂj

vﬂ..quvn s

' 4

N el

i ¢
— e i,

15 desred to restart the transient
cycle as soon as it ends then opening SW3
removes -7V from IC1d input Vinen the
fransient enlers ‘slope 2° ana AV1 on
transient A is selected. C1 starts tocharge
through the secondgangof RV1 Al the end
of ‘siope 2' periodthe vottage at the iInput to
IC1d crosses the threshald voitage, the
Gulput goes Negative and the outputofICle
gces positive. The change is speeced up by
R3 which gives a positve feedback A
Positive pulse appears at iClamnput 1 and
IC1bnverts the pulse and furtner amplifies
it and 2pplies the positive pulse via D3 to
the trigger nput of transient A

E Setting-up Transient A and B
for 56005

On Transient A pcb turn VA3 and VRS

{ully clockwise. Turn the finat level control

to +10 and connect a “scope 10 pin nw.

Agjust VR4 until the maximum voltage is

attained. Now turn VR3 fully anticlockwise

-
" __- _I

1]

o OTEAEN e 0000

.t

the unit 1s retriggered,

Note that the slopes can be
direction depending only onthe 3.
the level patentiometers. Balow are

o Ty

AT

%

kL

Fig. 29 Component Overlay for Transient ‘A/8° .
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And then turm it slowly JioTiwisd until the
ManMn voitage 15 attained. if osculation
Qccurs. turn VR shghtiy turther anticlocks
Wisd and reaqjust VRY  Repeal with
Transien: 8

E Setung-up Retriggar for
5800s

Cn Trans.eat A switen 13 ey’ and
relrgger . AL no adys pressed and all
slopes andaeiavs 313 creuthatine LED'S
hgnt i rotaton contnuously Now hold a
Awy DIESEEd A0S chedk that the 1013LGN 1S
dreated 3G LED 3 s 1 permanently.
Reivase 1he aey ana there snould ba no
snangr Quikly 120 any aey and the
1SIATOG sequrale shoutd rest

@ Sattung-up Transient for 3800

TnTrans:ent ped turn VA3 ana VR4 tully
ciockmise Turn tre hioal level control to
* 102303 sonnedt a s<ope 1 in 25, Adjust
e Max. mumwoltage is attained.
2 WAty aniclockwise and then
SISwiy Sid<awise LRIl the maximum
woltage 3 ed M oescillaten occurs,
tern VRA sh gy funther antclockwise and
readzust VR

@ Serting-up Retrigger for
3800

ansenton trg3ers swilchesto

ressed and all

hattne LED'S

arrested 3~ LED 3 s Lt permanently.
Reedse the tey 3nd there should be no
changs Quicaly 13D any ey and ihe
2012103 secIence $hOUId restart

Parts List Transient A and B

{1 of each required for 5600S: 1 of ‘A’
cndy reguired for 38300)

R1,19.21.22  Min Res 100K

R2.13.13 Min Res 10k
A3 Min Res 15k
2L A\in Res 68001
RS MinRes 4700
RS Min Res 8k2
27.3.11 Min Res 1M
®3.12.15.15,17 Min Res 1h2
R0 Nin Res 138
213 Min Res 3%
R20 M0 Res 10001
232425 Min Res 383
c1

2.8

C3.5

Tant 10 uF 25V

MP53533
PN3543
LM3D1A
40168E
40118¢€
184143
LED Red

RV abfor
ans A caly Dual Pot Log ZM2
A1 a3 for Trans

2 (560CS)
anty Pot Log 2M2
AY2.8 Pot Log 2M2
AJ24 Vert S-Min Preset 22k
BVS Sw Fot Log 2M2
AYT RS Pot Lin 22k

SW ter 55005
iy Sub-Min Toggle A
S#3 tor 560LS
Trars A only Sub-Min Toggle A
S4 tor SECOS
Trans B orly Push Sw

Fig. 30 Circuit Diagram of Transient ‘A/B°
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Also requited
1 Synth Trans 2 PCB
1 Trans 2 Mig Bla
4 DIL Socket 14-pin
3 DIL Socket B-pin
1 Walercon Sk 8-way
8 Walercon Terminals
23 Veropin 2141
7 15mm Collet Knob Black
7 15mm Coliet Nut Cover
2 Bolt 6BA Yin.
2 Nut 6BA
2 Shake 6BA
2 15mm Collet Cap Blue (for Trans A in
56008 only) )
7 15mm Collet Cap Red {for Trans 8 in
5E00S anly)
7 15mm Collet Cap Yellow (for 3800 only)

Parts List for Transient Ratrigger
{1 required for B600S: 1 required for
3800) =

R1 Min Res 15k
R2 Min Res 4M7
R3 Min Ras 10M

n | e N N e
Fig. 32 Front Panel Wiring for Transient
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Fig. 33 Component Overlay for
Transient Retrigger
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R4 Min Res 220k
R5,6,7 Min Res 100k

ci1 PC Elect 2.2 uF 63V
c2 Polyester 0.1a F

c3 Polyoster 0.01 uF
Dlio6 ° 1N4148

ic1 4011BE

Also required

1 Trans Repeat PCB
1 DIL Socket 14-pin
11 Veropin 2141

2 Bolt 6BA in.

2 Nut 6BA

2 Shake 6BA

Reverb and Phase Construction

Assemble the reverb and phase pcb
using the component overlay Fig 35. Fix
the peb to the base of the cabmet in the
posiion shown n the internal layoul
photagraph Fix the spring line to the
cabinet using rubber grommets. Wire tha
spring Jine 1o the peb as showa ia Fig 35,
Haeatsinks should be clipped on 10 Q1 and
Q2

Reverb and Phase —
How 1t Works

The input signat is bulfered by IC1d and
then splilinto three paths One goes to the
phasing crcutry via a low-pass filter
fermed around IC1a and ICIb. This filter
Qives a 2408 per octave cut above 10kHz 10
prevent high frequencies in the signal
be g with the clock lrequency in the
buckel-brigade delay hnes The second
path goes to the spring line drive circuits
formed by IC2. Q1 and Q2 The push-pull
transistor pair is provided 10 give a high
current drive to the spring hine which
viftually eliminates mechanical noise due
o the synthesiser being knocked in use.
Thethird path goes directly tothe output so
that the phased or reverberated signals
may be mixed with 1.

The amount of phased or reverberated
signal compared to straight through signal
in the output is controlled by the reverb/
phase level control This control sels the
amount by which Q3 attenuates the
straight through signal and also afer
mversion by IC1c, sets tha amount by
which Q3 attenuates the phased or
reverberated signal such that as Q3
‘ncreases the attenuation of one signal, Q4
decreases the attenuation of the other
signal

The output Irom the low-pass filter is fed
1o IC4 whose output 1s fed both directly ta
1€3a and via IC5 10 1€33 1C4 and ICS are
512-bit bucket brigade delay hnes whose
deolays are set by the clock frequency which
is adjustablie botween 25kHz and greater
than 500kHz

The clock frequency is controlled enher
by the phase angle contro! or 010 +5Y level
from the patchboard IC3c buffers the
control voliage and sets its refarence aly,
The coniral voltage is linear but tequires a
different 12w 10 make the phasing effect
linear. This 15 achieved by slowing the
iniual rate of change by clamping the
voltage at the input of IC3d by D3 until the
voltage exceeds the potential set by R50
and R51.

This voltage controis a voltage cantrolied
oscillator IC6 whose frequency 1s set by
€20 and VR2 which allows the minimum
attainable frequency 10 be set. The output
of the VCO goes 10 1IC7 which

Reverb and Phase

control the reverberated or phased signalis
fed to 1C3a which amplifies the signal. It
also incorporates a low-pass hiter to
reduce the level of any clock frequency
present in the phased signal. IC3b mixes
together and shightly amplities the tot:
oulput signal to give the correct levels at
the output.

[2] setting-up Reverb and Phase
Connect a volimeter between TP2 onthe
reverb/phase pchand 0V and adjust VR1 to
give -5.5V. Set the phase angle control 10
fully anticlockwise, but not switched 10
reverb. Connect afrequency counter 1o TP1
and adjust VR2 lor approximately 25kHz.

(AR H

Set the phase angle and the reverb/
phase level controls to 5. and monrtor the
output of the reverb and phase pch with an
oscilloscope [peb pin 16) Patch an osc
ta 0 the input (H1/V23). switch
oscillator 1 1o 8 foot and adjust tne level to
give a 5V peak-10-peak reading on the
‘scope Rotate the free run control for
maximum frequency Connect a O 1uF
polyester capacitor between TP3 and
grourd, connect the ‘scope 1o TP3 and
adjust VRS to grve a 6V peak-10-peak
reading Disconnect the capacitor and
reconnect it between TP4 and earth and
adjust VARG to give a 4V peak-to-peak
reading Remove the capacitor,

PATCH

o

"y
>

e mn
a Vie

adn
weevrly SPRMNGUINE

out of phase clock linestodrive IC4 and IC5.
Depending on the siate of IC8 which is
controlled by the switchonthe phase angle

=
(mvew

Fig. 35 Component Qverlay for Reverb and Phase
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eacept that the range may ba manually
adusied by VR

When SW1 pach bend)is made, the <5V
nput 10 11 may be pulied Nigher or lowee
By a smail amownt By meving JPD above
ang Belew 3V This causes the output
woitage ot i 10 vary and imis modifies the
+5V on the voltage daider chain in the
Reydoard conrader. resulting 10 3Ppr0%-
mately 0Ne samIane upor downchange in
a contreited osailtator. Diodes D1 and D2
provide adout "1V of dead areain case the
SLCK oS NOL 1eturn exactly 1o tha ceatra.

Parts List for Joy Lever PCB

vemes

EXT TRIGGER
RO PATCHEOARD

Tha reasponse of the ampl
is 20Hz to 50kH2 +0 -308.

Input 1 15 provided with & Irgger lacility.
If the peak negative oulput falis below the

{1 required tor 5500S only)

a1 Min Res 1008 ‘ g , yoliage seleciad by V3, the evipu pCe

R2 Nin Res 47k ' i . (acung as 8 comparaion go 1o +6 volts

- oS daun Prise 100K ¢ 3 I mzxusu and remain there whiist the AV3 voltage is

N § _ frvtard S [ exceeded At all ciher umes the output of
f RVZ R10 IC2 wili be at -6 voits

L) &
EXTEANAL TRIGGER

10 EnVELOHE AND

TRANSIENT AAND B.

ot g IR -

<1 35V
iKY 4 AT7S1C 8-pin DiL e ) eﬂ.b.; Lad During the positive excursion of IC2. C8
01.2 INS148 = p 5 os OUTPUT av l.en charges rapicly to +6 volts and when €2
el Sud-Mia Toggle A rear and adjust VA1 untl meter reads +5V. Bl e anfZarr .t eoksnagative sasinCD Sechaiges Lev
Alzo required Return 10 centre and adjust _.m:m.i::..%u B E oo D e oy sl g walts il the
c for pot ‘B” unul meter reads V. i thie .
“ ur.t rm.r-w;ucw cannot be achieved slacken screw k' again - voltage on CB 15 -”<Mmo <_.w=m. !.—nﬁ_*“.‘o
1 .Tm...“ ok NG and rotate pot ‘B’ Repeat above procedure - = l4 1he vohs “NQ-SL“-h_oﬂ .
1 Du wwn... m u.:_ unul all three voltages are correct o T = 107 i _wm...__.‘ etk
= " H3 - !
3 Verczn 2141 e eriod, & SuStAN period anc 1hen a decsy.
S e eioi s and OV Turntherange canirclio maximum ! 2, P ,
b e g el TR g and move the lever fully to tha lefi. The J ’ Wan ths trpe o envaiops the Irgger w ]
1 _m.....: Cot k Knod m_mnr meter should read about OV. I not. slacken i ! N starthig th _ws.! mau.\_n o then
1 15mm Covler Nus Cover * 9] fegy,  Brews] andiolale pol A Linf OV ebi b 1 | i £ 7 nﬁ:_.-“._i- It .__ﬂn..r.anu:n _.o .:n.sn..eh
: = 18 achieved with 1he joy lever pulled fully 10 1 i Fig- 49 Circuit Diagram of External Inputs "
1 15em Coilt Cap. Red s (1D ' heteft Tightenscrew | Pushlevar fully 1o \ g g cycles due low discharge of C8 by
n ' K e R R17. The release Lima is about 20 mill
Gubal@ the right and adjust VA2 until the meter | p o) e rele L
[§ setting-up Joystick reads +SV Rewwrn the lever 1o about the Parts List for External Inputs seconds,
Messure weih 2 woltmeter between H29 VEw OF UNDERSIDE cenre q:n -a_ﬁ_hzw _,md‘___r.ﬂ-:eu for ﬂ: (1 required for 6600S; 1 required for
and OV Set tne black knutled adjusters 1o > : A’ until meter reads this cannol be 3800) —_—
e o Paten W20, Fig. 47 Joystick Control achioved slacken screw 'J again and ratata : d E Also required
H1.v23 and H1/V30 Set muxer | level to to tha centre of this band anduighten screw pot "A’". Repeat above procedure unul all i o p .
12 2na maer 1Zosciitater Vo level to 5. ‘n’. With the joy lever held centrally by its thres voltages are correct. H 56005 3800 1 Synth Ext e
Swetch 1o ‘bend’. set oscillator 110 4 foot, own springs. switch ‘bend” off and on Check that with the lever fully 1o _31 | A1.2 R1 Min Res 8204 1 DIL Socket 14-pin
1one and free run 10 zero and SiNE Wave again. The tone should nol change nght. ratating the range control anti- ! R34 /3 Min Res 12k 2 DIL Socket B-pin
cutmut Press middle C Reler to Fig 47 frequency If It does, readjust pot D', clockwisa reduces the 5V 1o OV. ' RS 6 RS Min Hes 150K 1 Walercon Skt 8-way
S acken screw 'n’ and rotate the body of Pull the joy lever 10 the front and meter 9 xw.m R7 Min Res 660k _N-“E“.-«n.moh._.".ﬂs_:-_-
ot D' 1o and ‘o wiihoul moving the should read approuimately OV. Il not i \ ; RO, Min Res 3k3 o Yan.
oystica lever The pitch will vary up and stacken screw 'k’ and rotate pot ‘B’ until OV Joystick Control — How It Works ”w.._w.uuou x_,_uWu z_”: Res 100k 2 Nut 684
Gown, but tnere wil be a small band over can be achieved with the jay lever puiled For description see joy lever how it R14.15.18 R14.15,18 Min Res 10K 2 Shake GBA
wn.cn the tore wall not change. Setthe pot forward. Tighten screw 'k’. Push lever to works. RI1618 R16,19 Min Res 1M Al ired for E600S only
RI7 R17 . Min Res 6Bk a0 €991
" o RV1.2 RV1 Pot Log 47k 1 Ext I/P Mig Bt
External Inputs Construction in that it uses a single power supply of +14 RV RV3 Pot Lin 10k 13 Pin 2141
i 2 ! mowts are proviced so that volis and, in that the output has to be 1 3 15mm Collet Knob Black
:“11 otk m-J w_z(am be fed biased 1o mid-voltage (7 to 8V) by an | c1.3 ¢ Yant 1 uF 35V 3 15mm Collet Nut Cover
ok, tlect:Orik IS G it external network — in our case RS and 7. 2 112 F1gv 2 18mm Callet Cap Yellow
5 1me SynImes.serin orcer 10 oblain new 1 €2.4.10,11,12 €2.10,11,12  Vant 10uF 1€
4o SAres O ‘ " 1 Gain of the amphiher is set by R7/(R1 +A3) i 1 15mm Collet Cap Blue
and g #terent souncs One of tne iwomputs and, since R3 may be swiiched in or ouL, €s.8 cs.8 Tant 4.7 4 F 35V i
has crzutry i63 tge 1wo gainrangesare available Theseare 56 CL.5 €20 Coramic 10pF 1 Alo required for 3800 only
puises Fem instrument’s cs =] Palyester 0.1 uF t :
e O i e Lanslont pane B and 32¢B (voltage gains of 630 and40Q). it T 1 3800 Ext I/P Mig BKt
SR st eI These, of course. are fully variable by PSR
eratcrs 1o De inigered. mesna of:th 11 i1 LMm3s1 e 10 Pin 2141
= 2cb as shown in Fig. 48. eans of the input potentiometer. 1c2.3 1c2.3 LM301A ) v 2 15mm Collet Knob Black
sanel components 10 the P s o1 D1 1N4148 Fig. 50 Front Panel Wiring for 2 15mm Collet Nut Caver
men the pcb and interwire as 11 1 Sw1.23. SwW1 Sub-Min Toggle A External Inputs (56005 only) 2 16mm Coliet Cap Red
F.3 50. Fix the 2ssembled _ —.QD.
10 the front pan H
10 the front panel e — ,fll..l.t Voltage Controlled Filter 8 constant 100k input impedance. A -32:_._< moves ,_mnwu.cr““e“nu.vﬂmu_-s
et W .y 7 i a5 the frequency incre. -
External Input Specification 4. Construction unh.m:a:__:_ﬂ. w.w.mm_ ..m_.___””.nnw_ N. _mw._ .n as the £ %.:E-E.o. R s anolhe
input level 2mV 1o SY rms. & M X Assemble the two pcb’s 8s shown in Fig. :uau._ mixing. $ output signal and leed 1t back intothenput
Input imzedance S0k S .R.ﬁuu.-u. = —8 1 51. They are identical. Fix tha front panel The 4016 analogue switches have all of IC3 ow the cut-off frequency this
Fraquancy response 20Hz 10 50kHz «O :.OO [0 components to the bracket then the pcb Ihair control inputs connected together and causes the output to be attenuated. at the
=322 g Y ~(un- E 4 and interwire 8s shown in Fig. 53. Fix the Ihese swilches may be regarded as a cut-oH frequency 1he signal is boosted and
M mum Gan l’.:o. 5 assembled modules 10 the front panel. normal fout pole active low-pass hiter (two above the cut-off «t 3gain starts 10 attenu
regn sanstrity 6B Ll B 22 - 2-pole in series) The filter has a gain of ate. This couses the output to peak in the
low sanstwity: 3408 “ =l ety W Voltage Controlled Filter — o (outant of IC3 10 oulput of IC] below  1egion of the cul-ofl Irequency and taen
Tr.gget ievat azjusiadie fom 010 +5V. External Inputs «§o - Bm i How It Works tre ool roquency andan ulmatesiops  drop suddenly above that frequancy The
Trgger reiease ume approx. 20 milli- ¢ gn- WATT L - | The voitage controlled filler consists of ol 24dB/octave above the cut-off height of the pesk 15 adjustable If adjusted
$esI0Cs. _ Laaa n sections — frequency. 100 high, 1ne filter will oscillate
potentiome! the input atlows attenua. T " As well as an amplilude change with To vary the cut-oft Irequency wa must
External Inputs — How It Works tion ‘of the input and sets the input 1557 : Irequency there is als @ ¢hange in phase vory ihe lour eapaciiors o __:.. four
Tra ten preamptfiars for the external impedance. i $ 3. A valtage controlied : In tputof the filler tesistors in these areas of the filter.
i, 3
Fig. 48 Component Overlay for Tha but itier IC3 13 used to give » is 180° out of phase with the input (point To obiain tha Iwo ranges we swilch

np: sce peowdad by 8 low-noise dual
mtegrated cecut frps LM3B1. A 47k

The LM38B1 IC differs from the normal
ope¢ational amplifier we have been using

External Inputs
35

level ehift to the inpul signal and to provide
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MLCLLY VETADE 13Ag2, W vary the
53 switngitemn angout ata
@ 21t w 1N 2 Mark-space ratio which
s varasia

TS L NCE 23 1me 8 Mwavs sharter than
Wial e (Ne fesisiance canvary iom R’
LOWITIE e 021N 3 vanabla
IS Dy wimg 2 TIastabie ©
e7e3 Ty 2 \diaze controlied
NSn s var adle trom SiMz 1
W tmerefore keep the on-
23 way the offtimae

wever $TCLi2n0tbeused, asthe
g TG LeNT, Wil me auddle

A varatie COTBIITI-SutTent SOUICE 1S
e ded tw 1Y 273 02 where 1he base-

i1 A furthes zohgrast cLrrent source (s
seswaed tv 81 The current tom Q1 can
tiewe etmer w2 Q3 1> ground foutput of
B2 3hertmesugn Q2 s well 2s c2

Tre curremt prow et Iy Q1 s Migher than
|me MmanTLom dedabie theough Q2 and
mus C2 wl 2w cm373¢C by 3 consiant
2 3 ngm) the value of
.red Ov 1he 1rput voltage

Tre s2it3ge on 02 15 passed 10 the wnput

1ne output of IC271
wmereas d1ne mout vOlage
3 w35 170 7 »0i5 1he 2oTpul well be hugh

" RAVZ 5 prsededionreventtha
2207 on ceervotage and R11
s sroedEd lo prevent the esculatol
ﬂuﬁﬂﬂi‘:ng.-ﬂﬁuﬁﬂi-

Senting-up Filters for 5600S
27 turn 10 VT 2nd then i
7423 ran HE/V23) and

grog sigrte Contnue oo

S tiomasrse A2 L3t AU untd oscdiation
SASE HATIN 12 SecTTRe AGAA 12 420D
36 5Pty TN € 0023 Sacng rcredted. K May
Jms ws m Weguency on adusting PV2
satore SLarnng IC deacrease |

@3 Serting-up Filter for 3800
T sramrastine st frum pant ATonthe
futer 2en amd 800’y ~ 14/ 16 1his pont. Tuen

Fig 51 Component Overlay for VCF s
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Fig. 52 Circust Diagram of VCF

BT e

Yo =

T

" immediately above thesato the front panel

RVZ fuliy towards R, set range contrel to
low, resonance to maximum and tune
control fully anuciockwise. The filter should
act as a very low freguency {inaudible)
osciitator. Rotate the tune control clock-
wise and the frequency will increase and
then it may drop slightly. Continue untilthe
control is fully clockwise. Adjust RV2 until
o5 n 1510 decrease agamn (Ift
did drop slghtly when 1t was being
ncreased, it may jump up in frequency on
adjusting AV2 before s1armng tocecrease )
Disconnect <14V and reconnect the wire
from point A on FPC12 to point 'A’ on pch

Parts List for VCF
(2 required for 5600S: 1 required for
3800} :

Al AMin Res 220k
A2 © MinRes 22k
R3 © Min Res 6800
R4 Min Res 648

RS - Min Res 390
R6 Min Res 33011
R7.8.9 Min Res 10k
RI10 Min Res 1k
R11 Min Res 390k
R12,13 Min Res 100k
R14,15,16,17 M Res 1k2
R18 Min Res 33%
R19 Min Res 4k7
R20 Min Res 2k2
c1,9.1419 Ceramic 33pF
cz2 Polystyrene 470pF

Ceramic 47pF
Tant 104 F 16V
Carbonate 001 pF
Tant 2 2 uF 35V
Carbonate 0 OC82 u F

€11.,22 Carbonate 0.018 uF
€13.17 Carbonate 0 0068 uF
€15,23 Carbonate 0 0047 uF
C16 Carbonate 00154 F
cig Carbonate 0.0022 u F

RrYY Pol Log 100w
Rv2 Ver S.Min Praset 4k7
RV3 Pot Lin 221
RV4 (tar 56005
only) Pot L 22x
013 MPS$30628
Q2 PrN3G4A]3
1€1.34.5 LMZO1A
ic2 4001BE
ice 401EEE
01.2.34 ° 1NS148
s 49 5-M Toggle
Also required
1 3609 VCF PCB

2 DIL Socket 14-pin
4 DI Socket 8-pin
1 Wafercen Socket B-way
8 Wafercon Terminals
23 Vercpin 2141
2 Bolt €BA tain.
2 Nut 68A
2 Shake EBA

Also required for 5600S only
1 Synth VCF Mg Ek1
3 15mm Celiet Knob Black
3 16mm Coliet Nu* Cover
2 15mm Coilet Cap Grey (tor VCF 1 anly)
1 15mm Coliet Cap 8Blue (for VEF 1 only)
2 18mm Collet Cap Yeliow {for VCF 20nly)
1 15mm Colles Cap Blue (for VCF 2 only)

Also required for 3800 only
2 15mm Collet Knob Black
2 15mm Collet Nut Cover
2 15mm Collet Cap Red
1 3600 VCF Mig Bit

Headphone Amplifiers
Construction

Construct two 8W Amp Kits. Fit and
solder the pins ta the pcb, then the other
components. taking care to ensure that the
PC Electrolytics are inseried the right way
round Solder the IC 1o the pcb then smear
the metal 1ab with Thermpath, Bolt the
heatsink to the pcb. then bend the IC over

Headphone Amp

1o the heatsink_Fixthe twoamps
10 the base of the cabiner using twe No. 6
sell-tapping screws in the positions shown
in the internal layout photograph

Parts List for 8W Amp Kit

The 8W Amp Kit should contain the
following pans.

R1 Min Res 18k

R2  Min Res 22011

R3  MinRes 5611

ci PC Elect 1QuF 35V
c2 PC Elect 470 uF 16V
€34 Polyester 022uF

€5  PCElect 10004 F 16V
IC1 1m383

Also included
1 8W Hi-Fi Heatsink

Circurt Diagram of Headphone Amp

1 BWAmp PCB
& Puins 2145

3 Bolt 2BA Y%in,
3 Nut 4BA

Completing the Front and
Rear Panels

Fix the foot pedal, foot swiich and echo
contrels to the mixer bracket and front
panel. Fix the three "output’ controls and
swilch. and the three controls and sockel

rectly. Fix the patchboard using four 6BA
in. hree hited with tags to anchor
an earth bar made of 20swg strapping wire
as shown in the photograph. Cut down all
the spindies and i1 the knobs as shown in
the colour pholograph. Ful the companents
to the rear panel as showninFig. 54 andfix
the panel to the cabinel Note that a boot
should be fitted 1o the fuseholder and
mains plug
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Fig. 57 Wiring of Headphene Amplitiers (56008 only)
CONSTRUCTION 3800
Soting Line Keyboard Controlier
-«1. : 4
' -

Headphons Amp

Trangformer

Power Supply

8inary Encoder PCB
fited under keyBoacd

P .

43800 internal hm*diﬁh,

Power Supply

Ths mard s the same as that in the ~ |
SIT0S synines cer Foilow the construc. \/ ) _/ 1 —
ten ger for the SE00S There are \

1

sutzent plugs v tne 3800 for every board \ : . i
mdrodua’y excest the bnary emcoder i \ 1 1
w=s 13 poweted from the keyboard ki
sorirolier / \ ./ \ / / i
Keyboard and Binary Encoder < , z

Ths board 15 the same a5 that in the T + X
S500S swnthesiser Foilow the construc- a. _ ~ !
tor Seldis for the E600S.

Keyboard Controller

Thes buard the saTe 2s that in the .
SETUCS syrihesser Follcw the construce &
o Gt e 55005

Oscillator N /;, NS N A\ N
The csoliatrs 11 the 3500 are identical A\ L /r A AN N

13 those o tha SE0CS wxcent thatthere are T

iy S i the 3200 As in the 56005,
sitgmne 2 s muwwes olferantly from ] PN

1 Vinen wnry the bracket . /

comzonents as per Figs 12 and

13 ot the wores between SWA and pins

27 ard 21 on both escliators. Fix the

oacdlators 10 the #1008 pane)

n_h_ d.

&5

apesas

h.

TRINGENT

T

WIERFALL

TR
SEECH

=
' 4
b e &
icg 5
£ M9 x
F
Fig. 59 Block Schematic of 3800
4
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Fig. 60 Cweust Diagram of Sample and Noise (3800 only)

Sample and Noise
This 20213 15 the same a3 1hat in the
53205 syminesser Follow the construc-
2 & 58305 unul the peb is
Lok pins 13 and 17.
1panelcontrols
e Leadnel Bt o not procesd with any
2rws g yel. The corcut in the 3800 is.
¢t from the 55005 and 1s shown in
Fig 80. Fux the bracket 10 1he front panel.

External Input .

Tne external input is provided so that
other electronic instruments may be fed
N0 the synthesiser in order to obtain new
and aifferent sounds. A trigger pulse 15
generated from the external instrument's
813nal. thus allowing the transient gen-
@raors 1o be thiggered

Assembie the pcb as shown in Fig. 48,
butomit R2. R4, R6, RE, A10,R12.C3. C4
and C6. Pins 3, 4 and § are not required. Fix
the fronlt panel contrals and the peb to the
bracket and interwire as shown in Fig. 81.
Fit the assembly to tha front panel.

4 g ve s
[eh

Fig. 61 Front Panel Wiring for
External Inputs (3800 only)

Interface Construction
AsseToe e pIT Wit the a:d of the
cwerizg Fi3 2. Fix the front

Parts List for Interface
11 required for 3200 ealy)

R1.234

a5 Min Fes 82k
83 M. Res 18c
R7.3.312.13 M:n Fes 22k
Acn St2 Res 22k
<12 Tam 10 -F 25V
(=13 Ceramic 105F
vR1.2 Pot Lin 22k

fd ] 2138

2 = A741C 8-pin DIL
Alsa required

T 3220 interface PCB
3 irzerface M:ij B

1 DIL Socket 14-pin
1 DiL Socket 8-pin
1 Watercon Socket 8-way
B Watercon Terminals
17 Veropin 2141
2 15mm Collet Knod Black

2 15mm Collet Nut Cover
2 15mm Collet Cap Grey
2 Bolt 6BA Yan,
2 Nut €BA

2 Shake 68A

-

Leeeecicmemeccesemmmccasanan

VCA

Assemble the VCA pcb using the
<companent overlay Fig 25 taking care with
tha onentation of the polarised com-
ponents. Mount the front panel com-
ponents and the pcb to the bracket and fix
to the front panel with FPC10 and FPC11
(see Fig 69).

Voltage Controlled Filter
Assemble the pcb as shown in Fig. 51.
Fix the front panel components andthe pcb
to the bracket and interwire as shown in
Fig €4. Fuxthe assembly to the front panel.

Transient A

Assemble the transient 2 pcb as shown
inFig 29 and the transient retrigger pcbas
shown in Fig 33. Fix the two pcb's andthe
feont panel contrals to the bracket and
3s shown in Fig. 31 omitting the

S S 3

RVI \}/

. O ey

wiring 1o SW1 and SW3. Fix the assembly
10 the front panel.

Envelope
Assemble the “transient’ pcb as shown in

Fig. 64 Front Panel Wiring for VCF (3800 only)

Fig. 20 and the VCA peb as shown in Fig.
22. Fix the pcd's ana the front panel
controis 10 the bracke! and interwire ay
shown in Fig. 24 omitting the wining
SW2. Fix the assembly 1o the frant panel.

Output Module Construction

Assambie (he pcb as shown in Fig 65
Fix the p<b and the front panel com-
ponents to the bracket and fix the bracket 1o
the front panel Fix the spring line to the
cabinet as shown in the internal layout
phatograph. The spring line shouid be
mounied on two rubber grommets. Wi
the spring line 10 the output module as
shown in Fig. 67.

Output Module — How It Works
This pcb can be broken down into four
sections as follows. —
Input Buffer
Equaliser
Reverberation
Output Am
The input buff
impedi

clipping in the equaliser output stage
The output Irom the butfer 1s directly
coupled lo the input of the equaliser siage
This stage 15 a little unusual, since the
equalising networks arranged to vary
the negatve feedbach we consider one
section with the others disconnected, at
the resonant frequency of Ihe seres LCR
combination the impedance of the entirg
network will be equal 10 680ahms. Either

Fig. 65 Component Overlay for Output Module

side of resonance the impedance of tha
network will increase [with a slopae
cependent on the Q of the network), due 1o

incuctive 1 above
fesonance and uncancelled capacitive
reaclance below resonance. We can

€3 33,5

R3
3

k

3 v

Fig. A Equivslent circuit of the
equaliser with the potentiometer
set for maximum boost ar the
resonant frequency of the network.

Fig. B Equivalent circuit of the
equaliser with the potentiometer
set for maximum cut at the
resonant Irequency of the network.

therefore represent the oqualiser stage
with equivalent cicuis as reproduced
here. These circuits consider only one
netwark is in citcwt, the input signal
requency is the resonant frequency of the

network. andtha resistance of tHe inductor
is negligible.

\With the slider of the petentiometar at
the top end (Fig. A) we have 680ohms to
the reto volt ine from pin 2 of IC2, and a
1kohm between pin 3 and pin 2. The IC wiil

€ 335

Fig. C Egquivalent circuil of the
equaliser with the potentiometer
set for unity gain regardiess of
frequency.
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act due to the feedback to keep the
potential belween pins 2 and 3 wirtually
zero, thus there is 1€r0 current through
RV1 The voitage on pin 3UC2| s therefore
equal tothe output of the mixer since there
1§ wirtually no current through and no
voltage drop across R3
The output of IC2 in this caso is
approximately the input signal times (RG +
§80)/6800hms. sndicating a gan of about
15¢B. It the slider is at the otner end of the
potentometer (Fig B)the signal appeanng
atpin 3 andthusalscatpin2is about0.20f
the output of the previous stage due ta tho
voliage division of R3 andthe 68011 There
is sull zero current through RV and also
zero current through R6 since there 1S N0
path. The oulput vohage is therefore the
same as that at pin 2, which happens (o be
about 0 2 umes the output of the previous
stage. The gain is therelore 0.2 or -130B.
With  all networks in circuil.  the
maximum boost and cut be reduced,
but a range of 210¢8 is sull available Wiuth
the wiper ofthe ue..n::oBaE_wus:.:_aEB.
(Fig C). the gasn wall be unity regardiess of
frequency, due to the symmetry of the
entire network
The equaliser outpul is fed nto the
reverb drwe cwcut (IC3, Q3. Q4). Tre
reverb 1s connecied in the feedback of the
IC in such a way that the drive is mostly
constant current and not constant voltage
This drive method provides a more umiform
frequency response The output ol tha
reverd 1s a very low ampliude signal which
1s amphlied by IC4. Tne output of IC4 and
the output of the equaliser (IC2) both go 1o
RVE which selects the percentage of each
required
Tne finat amphifier, IC5, amplifies the
output of RV and applies it to AVE which
acjusts the oulput level 10 the main
amplitier. The output of IC5 alse goestotha
headphone amplifier.

(@ Setting-up Output Module
Swatch oscillator 1 10 output and histen
either on main output or on phones. Check
that the output module lacilities all work
correctly (1.e. reverberaucn and equaliser).

Parts List for Output Module
(1 required for 3800 only)

R1.2 Min Res 100k
R3.6 Min Res 3k3
R4.5.7.8.11  Min Res E8001
R9.22 Min Res 10k
R10.20 Min Res 1k2
R12 Min Res 12k
R13 Min Res 10001
R4 Min Res 2k7
RIS Min Res 27k
R16 Min Res 68k
R17.19 Min Res 220k
R18 Min Res 47k
R21 Min Res 22k
R23 Min Res 15{1
R24 Min Res 2211
A25.28 Std Res 13k
R27.28 Std Res 1N

c Polyester 0.1 uF

€2,3.9,1013  Ceramic 33pF
ca Tant 6.8 uF 35V

i T Twirte Pa

w—rda . W

0.7 ITA . .«M.#l

e Saab Tty S AEraals

Fig. 67 Wiring of Short Spring Line

|
!
W

e S 7 B AN B 10

pem—————

cs Tant 1, F 35V

cB Polyester 0.22 4 F
c? Palyester 0.047 uF
cs Polyester 0.022 uF
cn Polystyrene 1000pF

C12,14,15,16,
17 Tant 104 F 25V

RV1,23.4,5 Pot Lin 1k

RVE Dual Pot Lin 25k
RV2.8 Pot Log 10k

Q1 2N2219

Q2 2N2905
1€1.2,3,4.5 LM301A

D12 1N4142

Swi Sub-Min Toggle A
u GE Col L1

L2 GE Coil L12

L3 GE Coil L6

L GE Coil L14

Ls GE Coll L15

Also required
1 Output Stage PCB
1 Trans 1/Env Mig Bkt
1 Shart Spring Line
2 Self-Tapper No. 6 Yain.
2 Grommet Small
5 DIL Socwet 8-pin
1 \Wafercon Socket 8-way
8 Watercon Terminals
21 Veropin 2141
2 Bolt 68A Lun.

2 Nut 6BA

2 Shake 6BA

B8 15mm C Knob Black
B 15mm C Nut Cover
5 15mm C Cap Grey
1 15mm Callet Cap Biack

Headphone Amplifier
* Construction

This board 15 the same as that in th
5600S synthes.ser {except that 5»5_ ,“
only one). Follow the consiruction detaiis
for tha 5600S and then fix the completa
assembly to the cabiner in the position
snown in the internat layout photograph.
Wire up the ampliler as shown in Fig. mn_
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Fig. 88 Wiring of Headphone
Amplifier (3800 only)
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Completing the Front and
Rear Panels
Fix the rest af the com,
tear panels Car
3s snawnnfg §
asshownin Fig 70 Cut down
# 1he Angbs a3 sho
Ny Fovthe rear
carels 0 the Sadnet Note that a boot
SNOUld De tited 10 the fuseholder and
mans pivg

17

nents to the
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Other Parts Required For
3800 Only

1 3300 Caxvrer

1 3300 Fro anel

§ A3 \oedscren No. 4 Black Yin,

4 Fotary Sw 3 FPC4.51012)
2 Pot Lin 224 FFC 7.8) Fig. 70 Wiring of Rear Panel {3800 only)

[RIC R

m 2 Ma Res 100G FPR 1.2.3.9)
# 12
5 -
I Nut Cover .
L 2 Cap Blacs i
3 Cap Blue
2 4 w1 Cap Green
' 2 Cen Red ;
m 1 137 Cotlet Cap Yellow !
w 143 note Keybodrd rhﬂﬂdq\j ! :
43 Contact Biock WG i
i § Earin Bar {
2 K3 Wounting Step H
10 Seit Tazper ho. 6 ‘. (for keyboard) i
v 3800 Front Panel “,
1 Jack Skt Sto (for headphones) 1 Small Thermpath i
1 roll Strapping Wire 22swg 1 Fool Sw i o= 19 9 1
4254 €3A Lun ; 1 Systoflex 1mm White 1 Adaptor A (for Foot Sw) O3 Poy 5=
4 Nut 834 T.Q Multgocket) 1 Systotlex 2mm Yellow 2.28
B Sei-TapperNo. B3un. 2pk Double Bubbdle Sachet
173 424 w tfor cear panel) Ipk Solcer D622 &m Ribbon Cabla 20-Way " _
Vi wim v S Vg3
VCF 43 2 Oscillators 18 .
— n m ex Transient A 2 3 Keyboard controtler 16 Duav Ly 2sk « \ aa g
P M:,a_ovo 43 4 Output module 44
" uiput mocule 43 5 Tuning by zero-beat method 20 ;
nga.qcn!v:vﬂ.eno.”_-o 56005 Mwo:E be Headphone amp 45 & Oscillarer 2 cor 20 lwﬁvllﬂ TANPY e DU T lllio..ﬂ\
carmed outint wing order. 5 Completing front & rear panel 46 7 Keyboard controiter continued © 16
2g¢ Setting-up the 5600S should be car- 8 Transient 23 G€ Coi L_yn
Power -uum?. . 8 tied out in the following order, 9 Retrigger . 28 \ a0\ Vv.aq i
X=y5catd 3 Binary encoder 9 10 Envelcpe 26 L\t 2
“eySoard controlier 10 Page 11 VCA % x A V.49
COsctaror 17 1 Pawer supply 8 12 VCF 5 L s | 2.20
Nxmr 20 2 Oscillators 17 13 Noise generator 22 iy 2
Samoie & nose 22 3 Keyboard controller 12 14 Low oscillator 23 x | h/m.
Envelope 23 & Transient A & B 27 Ls ok A \ :
VoA 28 5 Retrigzer 28 The following is a list of whare other 8 .0 S “§
Transent A BB 27 6 Mixer 21 non-specific information may be f; Nol - = . { b .
feverd & phase 25 7 Vottags controlled panning 2 in this book. ¥ ifound > N SPZNG- LG 3¢ | 5.3
VCoan & anc. 30 8 Tuning by zero-beat method 18 P
Joy lever a4 9 Oscillators 2,3 and 4 continued 18 Block schematie of 56005 ago = n) H
External inputs 35 10 Keyboord controller continued 13 Block schematic of 3800 H VA AL :
vzF 36 11 Exponential converter 34 Specitication of 3800 AM |
Haacphone amps a8 12 Inverter 33 Note abos 3
Compteuny tromt & rear panels 33 13 Ewemalcontolvoltoga inputs 33 Tapreq ot OISO presers 13 1€.L.9 !
interanning 39 1aFcot pedal 33 Table2 1 \
Conttruction of the 3300 should ba 19 poroier 3 Tabled e H
carried cut in the following order. 17 VCA s % wmm!ovm,:_h:!:-_ layout 16
i
Page 18 Nowse generator 22 nza_s:wﬁ qa_ues a0
Powwr Susly 40 13 Low escillator 22 of keyboard and contact
Cenard 3 Binary encoder 40 F - blocks 16
< i 20vC 37 Other parts required |
Loptnard contrailer 40 21 Reverd & phase uired for S600§ 33 {
bl o » 29 Reverb. phase and output contrals !
Sarzie & Narse . 41 Setting-up the 3800 should be carried wiring ‘39 !
Extarnai ingut 42 out in the following order, 5__._”“-_«” ._“na_. pedal, foot switch and !
irtertace a2 Page Wirlog of nacrs g {
WTA 43 1 Power supply 8 Fig. 5% ¢adphone amps for 56008 40 |
" 40.41 i
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