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ARIES WARRANTY PROTECTS YOU TWO WAYS
FIRST- If you complete an ARIES Kit., followin our instructions,

and it fails to perform according to our published specifications,
we will repair it for a handlin fee of $15. 00, or 10% of the kit
price, whichever is greater.

SECOND: We will replace any compnent of an ARIES unit which becomeB
defective in normal service.

BOTH PROVISIONS ARE EFFECTIVE FOR 120 DAYS FROM DATE OF
SHIPMENT.

I I

W H A T Y O U M U S T D O : t . „ „ , „
FHIST: To validate the warranty, fill out and return the ARIES warranty

card within 5 days of receipt of the equipment.
SECOND: Pack and wrap all returned equipment VERY CAREFULLY.
THIRD: Enclose the proper handling fee.
FOURTH: Return the package prepaid and insured to:

Service Department
ARIES, Inc.
119 Foster Street
Peabody, MA 01960

..-•■

W H A T W E W I L L D O : "
ARIES will restore your kit to published specifications, charging only
for components which, in our opinion, were damaged by the kit builder.

ARIES will return serviced equipment prepaid anywhere in the continental
United States. Other areas will be billed shipping costs, or the package
will be sent freight collect.

We reserve the right not to honor warranty unless the proper
solder is used in construction. This must be specifically
electronic solder, ROSIN CORE FLUX ONLY. (NOT acid core.)
We strongly recommend 60/40, and suggest #22 as a convenient
size. In our labs, Ersin and Kester are the two brands used.

n ATTENTION
•
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ARIES WARRANTY CARD MODEL AR.

Shipment date:

NAME:

( ) Kit ( (Wired

ADDRESS:.

Where did you learn of this product?-

Application: ( ) Home ( ) Hobby ( ) Ham Radio ( ) Commercial
( ) Industrial ( ) O. E. M.

Comments:



SYSTEM 300
GENERAL ASSEMBLY

ARIES MUSIC SYNTHESIZER KIT SYSTEM..300

GENERAL ASSEMBLY INSTRUCTIONS

THS ARIES Music Synthesizer is both an extremely versatile musical
instrument and a highly flexible research laboratory for
experimentation with electronic sound production.lt may also' be used as an audio sweep frequency generator, waveform analyzer,
and signal processor.In addition, it can modify external
sounds.

The ARIES Music Synthesizer has functions found only in modular
synthesizers costing many thousands of dollars, and is-not
limited by the fixed interconnections of lower cost instruments.
Any one of our inputs and outputs may be connected to any other
one, o r more , resu l t ing in l i te ra l l y b i l l i ons o f d i f fe ren t
connections.When you consider that even one set of inter
connections (called "patches") can produce many different sounds,
the total number of sounds available becomes astronomical.
These sounds can be as different.from each other as a saxophone
is from a volcano.

| | . '■■■ '■ '
The synthesizer consists of a cabinet with built-in power supply,
a choice of up to ten modules( each providing a different
function), and, if desired, a 5 octave dual-voice keyboard.
The ARIES Music Synthesizer performs with standards of accuracy,
stabi l i ty, and rel iabi l i ty equal to or better than those of any
other synthesizer, regardless of cost. Yet, the synthesizer

:
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ca n be assembled from kits,either all together or one module at
t ime.

IMPORTANT! Read this manual THOROUGHLY! Assembly is not
difficult and requires no knowledge of electronics or music,
but every component and connection must be treated with care.
Every step should be checked off (7)with a pencil.
Aries stands ready to assist you if you have any problem with
assembly or operation. Cimply write :Customer Service

ARIES, Inc.
P 0 Box 8 08
Peabody, Ma 01960

Fully describe the difficulty and return any defect ive
components. If the prohlem is simple(or you cannot be dejyyed
by.time consuming written correspondence), call 617-532-045U
during regular business hours for immediate assistance.
Our unique two-step warranty protects you if you cannot
successfully complete this kit. Please read our complete
w a r r a n t y a t t h e b a c k o f t h i s m a n u a l . , ,

E i ' . ■ " ! ■
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The synthesizer modules each contain a number of miniature
components to be soldered onto a printed circuit board. Although
the components are heat resistant, a minimum of heat should be.
used to make the required connections. Accordingly, use only a
small, low wattage, "pencil" type soldering iron;a 10 to 30 watt
iron with a 1/32 or 1/16 inch tip is ideal. Use only 60/40 grade
electr ical solder with a non-corrosive rosin core flux.I f you
are not sure what kind of solder you have, don't take the chance.
Solder is inexpensive, and use of the wrong type, such as acid
core solder,or a paste flux, may severly damage the boards and
components and void the warranty.
TOOLS A small pair of wire cutters, needle-nose pliers, wire
strippers, and small and medium screwdrivers complete the list
of tools you will need. These are standard electronic tools
available at most supply houses.

INSTALLATION OF COMPONENTS The main assembly job consists of
so lder ing severa l t ypes o f smal l par ts , ca l led components , on to a I
p r i n t e d c i r c u i t b o a r d . P a r t s a r e c a r e f u l l y p a c k e d a t o u r 2 , '
factory. However, if you find parts to be missing or damaged,", please '. .;
w r i r e o u r c u s t o m e r s e r v i c e o f f i c e , d e s c r i b i n g t h e p a r t c a r e f u l l y ■
so that we can replace it.; All-parts will be installed on the
blank side of the board with their leads extending through to the
foil side. In attaching components to the board use the following
p r o c e d u r e . , . :

1. Bend the leads of the component to align them with the .
holes in the board...

2. Insert the component into the board, double checking to be
sure the part is aligned properly with respect to polarity

ifif required) and to be certain i t is correct ly located.3. Using a minimum "of heat * s\d solder, solder the component; to ' \
the foil pads. Be sure the solder does not flow over onto an ;

, ■... adjacent pad, as this could possibly result in damage when. ^ p o w e r i s a p p l i e d t o t h e c i r c u i t . — . . . - - . - - - . • • -
4. Clip the'excess leads ol£ at-ore" ,rpeak"af the solder joint,

and inspect the joint to be certain that it is "good"
(rounded and shiny,flowing smoothly over the pad and the
lead) and that no solder has run over onto nearby pads or
l e a d s . , . • • • ' . . ' • . " • ' V ' i x ; - . ' • >■ " • ! ' ■ t \

i .f^y**?*^?^*? 'A'CiV'-i;';,.• :.• ~-\?'■■''.'■:. i ...... .,.-:-..-- — — - -■■ -'--• *
B a n d l i l — l I S o l d a r ' C m *

p « | f ] , - f ~ ^ r . " ■■

PARTS ORIENTATION (POLARITY) IMPOSTANT-§ome parts must be
instal led in the proper direct ion, whi le others, such as'resistors,
do not matter, AN INCORRECTLY INSTALLED PART WILL NOT FUNCTION,
MAY BURN OUT, AND MAY DESTROY OTHER PARTS! Here is a general
outl ine for proper orientat ion. Refer to this sect ion during
assembly,,

-A 2-
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ORIENTATION--(cont)
1. Fixed Resistors

SYSTEM 300 ;^*: i
GENERAL.ASSEMBLY

m

i :A**carbon composition

B=metal-fi lm precision
-—/VA/V\r"

Resistors are not polar i ty sensit ive- that is, they
can be installed in either direction. However, for
precision resistors which have the value number on'
them, mounting should be done so that the number is <£e
facing up , for purposes of checking.
Disc(ceramic) Capacitors- also not polarity sensit ive

SYF\&OL«-

3. Mylar, paper, or polystyrene capacitors are not

(A) . % \aaV

polarity sensitive. However, if they have a band at one
end, as in B above, it should be installed in the
direction shown in the assembly drawing. If there is "-■. ■
no band, as in A, it can be installed either way.
ELECTROLYTIC OR POLAR CAPACITORS (also Polar Tantalum
C a p a c i t o r s ) \ „ ' " • ■■ k . ,

A 13 Q JVWOOL

These must be installed correctly. The + sign near one
lead indicates a polar i ty sensi t ive capaci tor.

5. DIODE OR RECTIFIER ..... V '

JU" A M o b f t *+OATHO&M

M
Diodes are polarized. Land indicates".+ end {cathode)
i n t e g r a t e d c i r c u i t • ^

Stop view

1"» n

TYPICAL ffYMBC
% :,: (VARIES)

£

~A 3-
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INTEGRATED CIRCUIT(cont.) Pins are numbered counter
clockwise when viewed from above the case. Observe
tab ( round case) o r i nden ta t ion ( rec tangu la r case) .
The number of pins ma?/ vary, typically being 8, 14,
or 16.. NOTICE ! The name "Integrated Circuit" just
re fe rs to any sma l l package con ta in ing c i r cu i t r y.They
may, however, be cal led by the name of their specific
func t i on , as , f o r examp le , an "ODera t i ona l Amp l i fie r "
(op-amp for short) / 'Comparator", "And Gate", "Nor Gate",
etc.This need not be of any concern, however. Merely

correct part number,for example, "LM301A"
b e c e r t a i n t o i n s t a l l t h e p i n s ( b e n d
according to the assembly drawing.

Several types of semiconductor devices
of the ARIES k i ts . Inc luded here are

check for the
or 74122, and
i f necessary)
TRANSISTORS

someare used in
t r a n s i s t o r s , d u a l t r a n s i s t o r s , fi e l d e f f e c t t r a n s i s t o r s
(FET 's ) and dua l FET 's . L i ke i n teg ra ted c i r cu i t s , t hey
a r e a l l p o l a r i t y s e n s i t i v e , a n d m u s t b e i n s t a l l e d
cor rec t l y.However, there a re so many d i f fe ren t t ypes
of p in configura t ions tha t each type o f semiconductor
used here must be pictured separately.NOTE: Integrated
c i rcu i ts and t rans is tors are marked wi th par t numbers
Sometimes there are other numbers, too, usual ly for
manu fac tu r ing in fo rmat ion . D is regard any add i t i ona l
numbers or symbols .Example o f Trans is to r Ins ta l la t ion

I

■

I
n

trans is tor type=TE3393

Ee» twCH
("JBeSTra en V i£ta 1

fc.s»uu®<m»«
ndrx K

■■-»

i

Csxtm v«?w. itasrAUbtti)

\L. .SlDEF
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2N4870

UNIJUNCTION TRANSI

8. TRIMP"0"T5" These are variable resistors mounted on the
board. Mount as shown on assembly drawing

TOP VIEW BOARD

q. FRONT PANEL POTS . These usually have 3 terminals which
must be w i red cor rec t l y. Re fe r to th is number ing d iagram.

3 a
LLusnsmoa& o^ SuL©<a\d£ w^

-A6-
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I:

FRONT
bag::

Pin 1 is sometimes called CCW (counter clockwise) or low,
Pin 2 is sometimes called ARM or WIPER.
Pin 3 is sometimes cal led CW (clock wise), or high

10. FRONT PANEL SWITCHES There are many types of switches,
The exact one used wil l be pictured in the Assembly
Section, but here is an example.

■ '-■

© 3

DPDT (Double-Pole. Double-Throw) Toggle Switch

N o t i c e t h a t i f t h e s w i t c h i s
rotated upside down, Pin 1 now
becomes Pin 6, because what matters
is which pin is up and which is
down .There fo re , sw i t ches l i ke th i s
should be fastened to the f ront
pane l be fore w i r ing so tha t the p ins
do not get mixed up.

v';'

Sot.:

7-
i !
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10

11

(cont.) Switches may also be mounted sideways.In that case,
pin 1 is at the upper left (viewed from behind), .
■J A C K S T h e r e a r e t h r e e k i n d s o f j a c k s u s e d i n t h e
ARIES Synthesizer.
A) Mia i jacks-used for pa tch ing var ious modules together.

They have 3 terminals.
•5 H 0 w T

0-\XOQM 0

A ! N I - T q C K

0

v / i E ^ y

3) Phono (RCA) jacks-used for connect ing the.synthesizer
output to an external ampl ifier.Used only on OUTPUT/
POWER module.

T I P

p ftON O
i t * . * )
3" f\ C K

l:
C) Stereo Phone Jacks-' Used only on OUTPUT/POWER module for

plugging in stereo headphones.
JUMPERS These are p la in w i res , used to connect two
holes on the board together. THEY MUST BE INSULATED EXCEPT
A T T H E E N D S ! Q o ^ ^ ^

Jumpers are indicated by a "J" and a number.

NOTICE ANY PART NOT DESCRIBED IN THIS SECTION WILL BE SHOWN IN
THE ASSEMBLY SECTION.

(.. e F t
a u t pi' T

5 T E P-EJ?

J A c K

■

in
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COMPONENT IDENTIFICATION

V
■'..

1 , RESISTORS Bands i nd i ca te res i s tance va lue . Band 1 i s c lose r
to the end than any other.

symbol for OHM NOTE:
lK- lOOO-**-
1 Meg(lM)=l,000,000

also, 1M-1,000K

EXAMPLE = 4 70 0 ohms = 4.7 k ohms

Bands 1 and 2 ind ica te the fi rs t two d ig i t s o f the res is tance
and band 3 is the mult ip l ier. The fourth band, provides the
accuracy range ( to lerance) o f the va lue.

Band 1 Band 2 Band 3 " Band 4

COLOR

BLACK
BROWN
RED
ORANGE
YELLOW
GREEN
BLUE
VIOLET
GRAY
WHITE
GOLD
SILVER

0
1
2
3
4
5
6
7
8
9

0
1
2
3
4
5
6
7
8
9

MORE EXAMPLES:
BROWN, ^LACK, oLACK,
BROWN, GREEN, JROWN,
RED, VIOLET, ORANGE,
ORANGE, WHITE, GREEN,

3ILVER=10-~A-» ,10%
SILVER=150-A» ,10%
GOLD=27K, 5%
JROWN= 3.9M, 1% -

1 •

10 1%
100
1000 .
10,000
100,000
1,000,000
10,000,000
100,000,000
1,000,000,000
mu l t , b y . 1 5%
mul t , by 0 .01 10%

■ ' l

■A 9-
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Some 1% resistors may not be color coded. The wil l either say
the value ("100K") or have a number l ike "1003F". This number is a
c o d e . T h e fi r s t t h r e e n u m b e r s a r e t h e fi r s t t h r e e d i g i t s o f
r e s i s t a n ce . , a n d t h e f o u r t h r e p re se n t s t h e mu l t i p l i e r. o r h o w
many zero'a to add. In some cases, 5% resistors may be supplied
in place- of the 10% value as shown on the parts l ist. This is
a v a l i d s u b s t i t u t i o n .

CAPACITORS Disc capaci tors can have a number f rom 5 to 820,
i f the va lue is in p ico farads (p f ' s ) . Numbers f rom .001 up to
' .■5 ' indicate microfarads (mf).NOTE: 1000pf=.OOlmf.
Other capaci tors , such as mylar, paper, or tanta lum, have the
value in microfarads. The value may normally differ by 10%
wi thou t a f f ec t i ng t he c i r cu i t . Fo r examp le , a l t hough t he pa r t s
l ist says "33pf% we may supply a 30 pf disc capaci tor. Or
a .5mf capaci tor may replace one with a value of .47. Also, the
to lerance may be lower than in the par ts l i s t , o r the vo l tage
r a t i n g h i g h e r, n e i t h e r o f w h i c h w o u l d a f f e c t t h e r e s u l t s .

' :

-A .10-



PARTS LIST * AR-310 * CASE AND BACK PLANE CONNECTORS

Q U A N T I T Y D E S C R I P T I O N

I T o p , W o o d
1 B o t t o m , ' w o o d
2 E n d , W o o d
1 B a c k , M a s o n i t e
1 0 2 2 P i n C o n n e c t o r
2 4 4 - 4 0 x 5 / 8 " S c r e w
2 C o n n e c t o r B a r 1 / 2 " s q u a r e
1 T o p F r o n t M o u n t i n g S t r i p
1 B o t t o m F r o n t M o u n t i n g S t r i p
4 1 / 2 " x 1 / 2 " M o u n t i n g B r a c k e t s
4 4 - 4 0 H e x N u t
1 4 # 6 x 1 / 2 " W o o d S c r e w
3 3 4 - 4 0 x 3 / 1 6 " S c r e w

■
i ■



ARIES SYSTEM 300 MUSIC.SYNTHESIZER

AR-310 CASE ASSEMBLY INSTRUCTIONS

REFER TO ASSEMBLY INSTRUCTIONS

( ) 1 Mount the four wooden cabinet pieces together.Use a
aood wood glue, preferably, although you may use screws or
nails i f you don't mind them showing. IMPORTANT! It is
necessary to insure that the corners are square whi le the g lue
is drying.This may be done with a corner clamp, or any
ca rpen te r ' s squa re , e t c . No t i ce t ha t t he backs o f a l l f ou r
pieces have a 3/16" recessed notch along the edge, for the
ca b i n e t b a ck t o fi t i n . I f u s i n g g l u e , a l l o w t o d r y o ve rn i g h t 1

( ) 2, Assemble the 10 connectors to the 2 square aluminum
bars, us ing machine 'screws prov ided.Be sure that :

a) The female sides of connectors point away from the
bars (as shown in drawing)
b) The le t ter "A" on each connector is in the same di rect ion.
The bar nearest the "A"*s wi l l be the upper one.Tighten
screws snugly enough to hold assembly together, but not too
t i q h t l y t o a l l o w s o m e m o v e m e n t O f t h e b a r s . c o n n e c t o r
c) The space a t the r igh t end ( f rom f ront v iew) "

( ) 3. Fasten one bracket to each end of each bar, as shown,
using a machine screw and nut.

( ) 4 Locate two points on the ins ide of each cabinet s ide,
near the back. Both points are 7/8" away from the recessed
edge. One point is 1 fi/16" below the inside cabinet top, and
t h l o t h e r i s 4 " b e l o w t h e fi r s t ( 5 7 / 1 6 " t o t a l f r o m t o p ) . M a r k
w i t h p e n c i l , a n d i n d e n t s l i g h t l y w i t h n a i l , p u n c h , e t c .

( ) 5 Slide the connector and bar assembly in as shown, and
fasteA with four wood screws to the points marked in step four.

( ) 6 There are two "L" shaped module mounting str ips. The
lower'one has single holes; the upper one has double holes.
Mount the lower one to the cabinet bottom with 3 wood screws.
Make su re the f ron t o f th i s s t r i p i s 5 /8 " beh ind the cab ine t
f r o n t . . f ■ •■ ' - . .

( ) 7 Mount the upper str ip to the cabinet " top, using 3
wood screws. Th is is a lso 5 /8" in f rom the cab inet f ront .

( ) 8 I f you have an Aries Synthesizer module already, or when
you ge t one , check t ha t i t fi t s p rope r l y. Some s l i gh t r e
pos i t ion ing o f the bars or mount ing s t r ips may be regdi red.

( ) 9. The back panel may be screwed on if desired, after the
synthes izer i s w i red up.



ARIES MUSIC SYNTHESIZER-SYSTEM 300

KEYBOARD SYSTEM ASSEMBLY
AR-311 KEYBOARD * AR-313 KEYBOARD INTERFACE * AR-320 CASE

I WIRING OF 30ARD "A" TO KEYBOARD. REFER TO AR-311 KEYBOARD
CONNECTIONS DRAWING, AND THE AR-313 BOARD LAYOUT CRAWING.

( ) 1. Cut three pieces of insulated wire, 48"each, and one
p i e c e 1 0 " , a n d s t r i p 1 / 4 " f r o m e a c h e n d . . :

( ) 2. Lay the keyboard, upside down, as shown in the AR-311

( ) 3. ConneSt'one 48" wire to the buss wire label led "keyboard
voice" on the r ight hand end of the keyboard. Solder.
Solder the other end to the hole in the 'AR-313 Inter face
board "A" label led "Keyboard Voice" on . the layout drawing.

( ) 4. Solder another 48" wire to the buss wire label led "Keyboard
Gate Switches".

( ) 5 Solder the 10" wire to the lef t most lug on the keyboard,
label led "Keyboard Low". Solder the other end to the hole
in board "A" label led "Keyboard Lo".

( ) 6 Solder the next 48" wi re to the next to last lug on the
r igh t s ide o f the keyboard , labe l led "Keyboard H igh" .
Solder the other end to the hole in board "A" label led
"Keyboard Hi".

I I WIRING OF 30ARD "B" TO THE KEYBOARD.
This consists of connect ing 61 wires from the keyboard lugs^
marked "Kl", through "K61" , to the same points on Board B .
IT IS NOT NECESSARY TO FOLLOW ANY ORDER. That is, K2 on Board
"B" may go to K37, or any other "K" number on the keyboard.
However, i t is recommended that you fo l low th is wi r ing
procedure to avo id the w i res in te r fe r ing w i th the keyboard
act ion. NOTE: Use th in insulated wire; No. 22 or smal ler,
a n d p r e f e r a b l y s o l i d . ,

( ) 1 . Cut ten p ieces o f w i re , each 29" long , and s t r ip 1 /4 o f
insulat ion f rom each end.

( ) 2 So lder one o f these wi res to the lug marked K l on the
keyboard (see keyboard drawing) NOTE: The first lug is not
K l !

3. Solder the other wires to the next nine lugs (K2 thru K10)
4 . G r a s p a l l 1 0 w i r e s t o g e t h e r , a n d p u l l t h e m t i g h t l y t o t h e

l e f t , a s s h o w n . . „ _ _ „ _ _ _ /
(

( )
( )

xt~xt~k>~ - x p p
keyboard connect ions
■v * — c — 0 — - t r

/

7 ■x r
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KEYBOARD SYSTEM ASSEMBLY

( ) 5 . Star t ing f rom the end near K l , tw is t the bundle
s l i g h t l y. W h i l e p u l l i n g , t w i s t a l l t h e w a y t o t h e
end.

( ) 6 . F ind the wi re fur thest in f rom the end of the bundle,' and cut o ff a l l the others to be even wi th i t .
( ) 7. Cut ten new-wires,, each 36'" long, and strip the ends.
( ) 3 . "o lder these to the nex t ten lugs (K l l th ru K20) .
( ) . 9 . Keep ing th i s bund le separa te , pu l l t o the l e f t and

t w i s t , l i k e t h e fi r s t 1 0 .
( )10. Cut off the other ends to be even, as before.
( )11. Cut ten new wires, each 43" long, and repeat for the

lugs K21 thru K3 0. You should now have three bundles.
MOTE: They- should come to different lengths when pulled
t o t h e l e f t .

( )12. Cut ten more wires, each 50" long, and repeat for K31
thru K40.

( )13. Cut ten more wires, each 57" long, and repeat for K41
thru K50.

( )14 . Cu t e leven fina l l y, each 64 " l ong , and repea t f o r K51
thru K61.Notice the lug between K60 and 63 ; do njjt

j mis take th is for K61?
( 515. You should now Have"six neat bundles of wire.Thay should h&

he ld t oge the r abou t eve ry 6 " w i t h t ape , l a c i ng , o r cab le
t ies i f poss ib le , and pushed down in to theucorner o f
the keyboard case. NOW, WIRE TO BOARD "B".

( )16. Solder the ends of the longest bundle of wires ( the lafct
one wired to the keyboard) to Board "B", in the holes
labelled K51 thru ?»G1 (see Board "B" assembly drawing) .
NOTE: Run wires through from the component side of :-v.e
b o a r d . " B " .

( )17. So lder the next longest bundle in to ho les for K41 thru
K50.

( )18. Repeat for K31 thru K40.
( )19. Repeat for K21 thru K30.
( )20. Repeat for Kl l thru K20.
( )21. Repeat for Kl thru K10.

THIS COMPLETES WIRING OF KEYBOARD TO BOARD "B" .
III. POWER CONNECTIONS
You may use any type of wire or connector you wish for the +ijv,
-15v +5v, and ground I f you' i re going to use the keyboard wi th
the ARIES^SYSTEM 300 Power Supply, however, there is a male
p lug fu rn ished wh ich fi ts the power supp ly.
R e c o m m e n d e d P r o c e d u r e : ■
i ) 1 Cu t f ou r p i eces o f i nsu la ted w i re , each 6 f ee t t o r

l onger, i f des i red to a l l ow keyboard to be fu r the r f rom
syn thes i ze r ) . S t r i p 1 /4 " i nsu la t i on f r om each end .

( ) 2 Solder one wi re to Board "A" , +15v. (The wi re you le f t
bare above the board.) Solder the other end to pin 1 of the
male p lug (s tandard octa l base) .

-2T
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SYSTEM 300
KEYBOARD SYSTEM ASSEMBLY

-15v. So lde r the o the r

+5v. So lder the o ther
( ) 3. Solder the second wire to Board "A",

end to pin 3 of the plug.
( ) 4. Solder the th i rd wire to Board "A'

end to pin 5 of the plug.
( ) 5 . So lde r t he l as t w i re toBoard "A" ,g round , ( t o ba re pa r t

of wire above board).Solder other end to pin 7 of p lug.
( ) 6 . Twis t o r harness the four w i res together neat ly.

THIS COMPLETES ALL WIRING !9E YOUR ARIES KEYBOARD SYSTEM.
PROCEED NOW TO MOUNT THE BOARDS AND PANEL TO THE KEYBOARD CASE.
( ) 1. I f the case is already assembled, remove the top

cover ( long wood str ip) and the panel board. I f the case is
not assembled," assemble everything except Kpanel board
and top cover. (See AR-320 Case instruct ions.)

( ) 2. Push the wired panel through the hole in the panel board ,
(panel must be on side of board wi th bevel led outerholes). '

J. ) 3. Fasten panel down to board with four wood screws,
( ) 4. Mount Board "A" on bottom of panel board: Push four

wood screws through Board "A" from component side. Place
four spacers on screws AFTER pushing them through board.
Screw into bot tom of panel board, roughly in center of
board. NOTE: No holes have been provided on panel board
on some units.

( ) 5. Mount small brackets with small machine screws and nuts on
corners of Board "B":

©

Board "B"
FOIL SIDE

( ) 6. Hold Board "B" as shown above. Bend wire bundles down flat
against board; and toward bottom left on above drawing as
s h o w n . .

( ) 7. Screw Board "B" brackets to keyboard case.in the four
rounded s lo ts prov ided.

- 3 -
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KEYBOARD SYSTEM ASSEMBLY

J
( ) 8. VERY IMPORTANT! Check that no wires interfere with

keyboard contacts" ac t ion. Tuck wi res in to bot tom
corner o f keyboard case . I t i s adv isab le to fas ten
the bundle down with INSULATED-. staples, cement, or

' : . , t a p e .
( ) 9. Complete case assembly by fastening down panel board

and top cover
(

n
7

'<;

■<■:

I
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PARTS LIST * ARIES MODULE AR-312 * ENVELOPE GENERATOR ADSR

NUMBER QUANTITY DESCRIPTION VALUE AND RATINGS

C I , 2 2 C a p a c i t o r, D i s c 0.1 mfd, 25v
C3,4 2 n t i .01 mfd ,
C5 1 i i i i .001 mfd
C6 1 Capac i t o r,Tan ta lum 2.2 mfd, 22v
Dl thru 15 15 D i o d e , S i l i c o n IN 914, 1N4148

o r e q u i v a l e n t
Q l , 3 4 5 8 9 6 Trans is tor,NPN 2N3393 or TE3393
Q2,6 ,7 ,10 ,11 5 Trans is to r,PNP 2N3638
R l , 5 ,8 ,9 ,23 5 Res is to r,Carbon 100k, 10% ^
R2 1 M i i 2.2k, 10%
R3,4, 6,17 4 i i i i 10k, 10%
R7,32 2 i i i i 39k, 10%
R10,30 2 n n 470k, 10%
R l l , 12, 14, 1 5 4 i i i t 33k, 10%
R13 1 i i i i 68k, 10% '&
R16 1 ■1 i t 180k, 10% \,
R18 1 i i i i 1.2k. 10%
R19 1 i i i i 4.7k, 10% !■
R20 1 P o t e n t i o m e t e r, 1 / 4 " S h a f t 1 0 0 k , l i n e a r ;i

R21, 31, 34 3 Res is to r,Carbon 22k, 10% .;.,
R22 1 H i i 47k, 10% >
R24,27,28 3 P o t e n t i o m e t e r, 1 / 4 " S h a f t 1 Meg,Log ,■
R25,26,33 3 ■ Res is to r, Carbon .Ik, 10%
R29 1 H H 470 ohm,10% .
S I 1

2
.... _.,

Swi tch ,Pushbut ton

P C Card Guides

Pr in ted C i r cu i t Boa rd

Momentary SPST

1 Front Panel .
4 Knobs ,1 /4 " sha f t
1 Frame ■
2 B r a c k e t s , l v . ■

6
6

Screw,"4-40"x 3/16"
Nut , 4 -40

12 Jacks Mini Phone - ■;
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tvgn Envelope .Generator. Assembly.Instructions

The previous pages were written as a general'guide to familiarize the
S l S T S S t h S c o m p o n e n e n t s . H e r e , n o w, a r e t h e ^ fi f ^ ^ S i
instructions for building your Envelope Generator. It is recommended

■ 4 ; h a t y o u d o t h e f o l l o w i n g b e f o r e y o u p r o c e e d f . , ,
"', Find a place where you can work through completion, without

disturbing your set-up.
U s e a d e q u a t e l i g h t i n g . . . , ,
VfLh your hands before starting. This removes contaminating oils and
perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil,

{)K U S^tSlircuit board down on a sheet of white paper PLACEJ METAL '
FOIL SIDE DOWNS Turn board so that connector strip is to the leit.

Lay the assembly drawing down near the board.

Unpack the parts carefully and place in a large box or tray so_they.
wonj_t get lost.

H a v e t h e f o l l o w i n g t o o l s n e a r b y : ,
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin-core solder!
Small, diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers
Flat blade screw driver

{ ) 2 ' 5SSS insta l l a l l 30 res is tors on the c i rcu i t board (Rl ^ through

R3H__R20, R2^, R27 and R28 are potentiometers and wil. late be
mounted on the panel.) To avoid "breaking the resistor leads bend

leads at least 1/16 of an inch away from the body of the resistor.
For example:

C o r r e c t I n c o r r e c t

J( } 3* Install all 15 diodes on the circuit board. (Rl through Rl5)
OBSERVE POLARITY!

( ) *■ SS?5l 6 capaci tors on the c i rcui t board. (01 through 06)
Observe polarity on 01, 02, and 06. If there la no band o polarity
marking, the capacitor .ay be Installed In either directi ,n.

{) 5' ££?S 1 1 tranalatora on the clxoul t hoard (Q.1 throng ««)



J " l ^ a e k 4 f e a m e , ^ W ^
! 2 Snap the two plastic card gttldes to*£c boie s in ^ ^ fe wdv 'i' -. Be sure thai the pairs ©* tab» to we gu»a« ia ^own

J. ■ -. : potoi toward the sear of the frame. (Tae Douom u
installed to the drawing.) «„„„,,» h«idiae the top and bottom ■.

( |i 3. ; Slide the e.irouit board ta^ ^*o«d bo tbftZ board fits( I " ■ o f the f rame together against theJ»m« soanaw t&ba
snugly to the card guides. Be euro that «»PalrB 0I p; . .
pinch the edge of the circuit board P'op^y. %wm afflftis brackets

s c r e w f r o m t h e ^ * U / " ^ l l O T TO C H A N Y F O I L H I
THE HEAD OF THE ?cW* ™BSA*°£ Lratchtog it* surface.
Unpack the front panel carefully. AvoW acraw» s prooeed through
AT THIS POINT yo« may if J******jZlX which wiring is

. t h e fi r s t f e w s t e p s ^ " ^ ^ ^ E H * t o t h e b o a r d )
■ done between components ©a w*® P™J*»

before finishing the »**?« *£*""% th# modttle frame usli*
Mount the top of ^Trs M fi Swaf B theleara tabs sticking
the top iwo potentiometers as »"«w|" , g0 Agrees toward
up parallel to the ehaft eii theP«Jj^bj*, ■£«• rt th&
o u t o f t h e w a y. P u t t h e t o k t o g W M » * » £ f r ^
po t sha f ts^ th roughf *^* * * f •£ ^ t igh ten them vary.

( ) 4 -

( ) 5 -

( >

< ) 7 «

{ ) 8 . StS^bSSi rr^^^ta^a «a.Bg *. remal»lng
4-40 gerews and nnts.•J ■ v 4-40 sorewe ana »uw.-... .■ .^■■■•: . .■•-,. *;•*. -..<*

A ' 9. ' Install the other pot* mt*^^p^^~ ^ the panel drawing.

PANEL WIRINGrRefer to . ? -e l w i r ing d i J^^^uXof a l l " i f
( y " - 1. Run an insulated wire from Pin 1 o± « f- f wire or one

jacks as Bbown jou^y use f ^r -grate^pieo^ connections
continuous piece, but it muo-u uc

( ) 2. BnTa STconnectlng the four Jacks labelled "patch" on thef r o n t p a n e l . l a b e l l e d " o u t p u t " o n t h e
( ) 3 . Bun a w i re ™»^t t^+ f%f^ t^^ ;e rpo l r f i on ?he board .front panel and from there to.the.^?^r1^r than necessary to

NOTEs Make the wire at least two inches longer tnan
provide adequate slack, -,„*,<»-nod "mite" on the front

( ) * • ^ u n a w i r e c o n n e c t i n g ^ ^ ^ ^ ^ t h T ^ r d .

( ) 5 . S S ^ S s S S , " h e J ^ " ^ ^ 1 ^1 } 5 ' f r o n t p a n e l a n d ^ f Y ^ l ^ h 1 ^ ^ ^ 1 ^ l a b e l l e d " m a n u a l

f ^ 6 . R u n a w i r e f r o m p i n 1 o f s w i t c h & i w ^ g l n ?
trigger in" on the board assembly dra.wing. Run a wire i. ..
o f S 1 t o p i n 3 o f R 2 0 . e f o r R ^

( ) 7. Run a wire between pin 2 and pin 3 of R 2?. CO wa n d R 2 8 . - - f o t s t o t h e a p p r o p r i a t e
l \ a Rim a wire from xdns 1 and 3 ot an xour .yw -

((; ;„ £-£ir.r?nft sftT^sstfi- - - —
THIS COMPI^S ASSEMBLx OF I0DR *H 312 EMVB1WE GEWHAT03.



. . . . , , . h , - , ^ ^ . . . , .■ . ; . . .

AR 312 Envelope Generator Panel Wiring - Rear View

Arrows indicate a
wire to the P G board
All wires with'
arrows and ground
bus with thick
lines must be
insulated.

AA
0 "Kodiilc Ground"
r P C board

o +15 volts on
C board

NOTE:

& Jacks with arrows
L^'l^-jv..^ are wired to hole?rkr^n in Vo'XT:l nnconnector strip,

5 - ^ 9 - 7 1 ;
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AR 312 ENVELOPE GENERATOR INITIAL TEST PROCEDURE

Your AR 312 Envelope Generator requires no trim or calibration.
But, you should perform an initial test to ascertain that everything
is funct ioning proper ly.

You may use either:
A DC coupled oscilloscope.
A voltage controlled device such as a VCO or VCA. (You Hill
be listening to a change in the parameter being controlled
by the Envelope Generator, i.e. pitch or volume)'

In order to test the gate and trigger inputs, you will need a gate
and trigger such as derived from the AR 313 Keyboard. If this Is not
available, the test can be performed at a latter time,

Proceed as follows

1. With the power supply off connect the +15V, -15V, and ground
terminals of the Envelope Generator to the power supply. If a
connector is not available for the board, you may connect clip leads
as such:

+l5volts to pin 3 of R 20
g r o u n d t o p i n 1 o f R 2 0 ■ v ,

solder a wire to the -I5 volt terminal and.'connect there
CAUTION: DOUBLE CHECK.fHKSE CONNECTIONS I Reverse voltage applied,
even momentarily, could destroy many components.

2. Connect the output of your Envelope Generator to the oscilloscope or
voltage controlled device,

3. Turn Attack, Decay, and Release pot fully counter-clockwise and
Sustain pot fully clockwise. Depress the Manual Gate switch and
observe a square wave of ten volts at the output.

4. While depressing the Manual Gate switch turn the Sustain pot
counter-clockwise. The output should drop as you turn the pot.
Turn the pot back to ten. Depress the switch again..The output
should be ten volts.

5. Turn the Sustain pot to 5. Turn the Attack pot clockwise and
observe an increased Attack time,when you depress the switch.
Turn the pot back to 0. Depress the switch.; Attack time should
b e v e r y s h o r t . : .

6. Test the Decay in the same manner.
?. Test the Release in the same manner.
8. Apply an external Gate and Trigger to the Input jacks on the front

panel, to initiate the Envelope Generator. Observe a waveform at the
output.

9. Run a patch cord to one of the jacks labelled "Patch". Connect the
other end to the Envelope Generator output. Check to see that the
Envelope Generator output is now available at the other three jacks
label led "Patch".

The Envelope Generator is now ready for use. If any of the above tests
did not respond as described, recheck your wiring and parts assembly.

1
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AR 312 Envelope Generator Circuit Description

The AR 312 Envelope Generator produces a waveform with four variable
parameters: Attack, Decay, Sustain, and Release. When applied as a
control voltage to a VCO,VCA, or VCF this waveform can provide
transient information for the synthesis of sound or music.
The' Envelope Generator will initiate upon receipt of a gate and
trigger at i ts input. The output wil l r ise to ten volts (Attack),
fall from ten volts to a selected level (Decay), hold that level for
the duration of the gate (Sustain), and fall to zero volts when the :
gate is removed (Release).

Circuit operation is as follows:

Transistors Ql,Q2,Q3i and Q 4, with Dl and D3 act as a trigger enable
and set the initial state of the Envelope Generator.

.

.

When Ql receives a positive voltage (gate) at its base, it turns en
and its collector drops to ground. This forward biases Q2 and its
collector rises to +15. Q3>.Isi now forward biased and its cibllecton■<

• • d r o p s t o ! g r o u n d r e v e r s e b i a s i n g D 3 . W i t h D 3 e f f e c t i v e l y a n o p e n
circuit, QA is isolated from its positive bias and-turns .off fc'.
Before the gate was applied Q^ was on and acted to ground out the
incoming triggers. Now, a trigger, entering the base of Q5, will
initiate the Envelope Generator.

■■
The Manual Trigger switch Initiates the Envelope Generator by applying
a positive voltage (gate) through Dl to the collector of 02 and a
positive pulse (trigger) through D2, C3, and R 11 to the base of Q5.

A trigger at the base of Q5 turns on Q5 which turns on Q6. The collector
of 0,6 rises to +l5.The positive voltage applied through D4, D.5, D6, and
Rl5"to the base of Q5 latches on Q5-C6 begins to charge positive through
R 28, R29, and Dll. D9 being forward biased reverse biases Dl4> and
isolates the Decay and Sustain circuitry from C6, A buffer amplifier,
consisting of Q8, Q9, and Q10, follows the voltage on C6 and drives the
output. A level detector, consisting of Qll and Dl^, conducts when the
output voltage reaches 10 volts. A positive voltage through D13 turns
on Q4 and unlatches Q5 and 0.6. D9 and Dll become reversed and C6 begins
to discharge through DlO, R25, R24, and Q?. When the voltage on the
emitter of Q? drops below the voltage on its base it turns off and C6
can discharge no further. When the gate is removed Q2 drops low reverse
biasing D7 and allowing C6 to discharge through D8, R26, and R2?. At
the same time Q3 goes high reverse biasing DlO and D9 through D15 and
isolating C6 from the Decay Sustain Circuitry. D12 is added to insure
that C6 does not discharge below ground.

I
f
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f PARTS LIST AR-313 * KEYBOARD INTERFACE

A R 3 1 3 : -
PARTS $
Page 1 of 2
15 IX 75

PART NUMBERS QUANTITY

C I t h r u C 6 1 61
C 6 2 , 7 0 , 7 3 , 7 4 , 8 5 5
C 6 3 , 6 5 , 6 7 , 6 8 , 7 2 •

7 6 , 7 7 , 8 0 , 8 2 9
C64 1

C69 1
C71 1
C75 1
C 6 6 , 7 8 , 8 1 3
C83,84 2
D l t h r u 7 0 ( D 64 d e l e t e d ) 6 9

DESCRIPTION VALUE AND RATINGS

Pi

P2
P3
P4
Ql
02

1
1
1
1
1

Q3 1

Q4 1

Q5
C79
Rl thru 60

1
I

60

R61 thru 121
R122 ,123
R 124
R125,126,127,128,
R134,145,146.
Rl.29,137,144,149,
R130,136,139,141,

122,

187
151

61
•t
1

1 3 3 6
3
5

156 ,161

R131,159,160,15 3
R135,168
Rl.38,150, 165
R140, 1.52
R142,143,147

4
2
3
2
3

C a p a c i t o r , E l e c t r o l y t i c
D i s c

0 , 1 m f d , 2 5 v
0 . 1 m f d , 5 0 v

" 3 3 p f

C a p a c i t o r - M y l a r , M i c a , o r P o l y . 0 . 4 7 m f d ,
lOOv, 10%

C a p a c i t o r , Ta n t a l u m
C a p a c i t o r , C e r a m i c
C a p a c i t o r , D i s c

D i o d e , S i l i c o n

P o t e n t i o m e t e r , 1 / 4 "
S l o t t e d S h a f t

n i i

P o t e n t i o m e t e r , 1 / 4 " s h a f t
i t i i

T r a n s i s t o r # P N P
F i e l d E f f e c t T r a n s i s t o r
n - c h a n n e l
F i e l d E f f e c t T r a n s i s t o r ,
d u a l n - c h a n n e l
T r a n s i s t o r , N P N ,
D a r l i n g t o n p a i r
T r a n s i s t o r , N P N
C a p a c i t o r , Ta n t a l u m
R e s i s t o r , M e t a l F i l m

R e s i s t o r , C a r b o n
R e s i s t o r , C a r b o n F i l m

I I f ! I I

R e s i s t o r , C a r b o n

R e s : s t o r , C a r b o n F i l m
P e s i. s to r, C ar bon

ii

2 . 2 m f d , 2 0 v
0 .68 mfd
0.0 04 mfd
0 .001 mfd
0 .01 mfd
1N914,1N414 8
o r e q u i v a l e n t

I k l i n e a r
1 0 k l i n e a r
10 0k log
1 0 k l i n e a r
2NJ638-

E 2 l 2 ( S i l i c o n i x )

E4 11 (Si l iconix)

MPS A-14.
2N3393 or TE-3393 1
4 7 m f d , 2 0 v
10 ohm,l% (part /
of kbrd assembly) •■■'
1 meg, 10%
2.2k, 5%
8 20 ohm,5%
10 0k, 10%
100k, 10%
10k,10%

Ik, 10%
100k, 5%
4.7k. 10%
1.3k,10%
5.6k. 10%
330 ohm,10%

l!

\i



I * fiSBtei ^ " AR313^vl: ' ■-*
PARTS
Page 2 of 2

PARTS L IST * AR-313 * (cog t . )

/ i 62

PART NUMBER

R148
R153
R154
R155
R157
R153
R162
'PH. 6 6
S I , 2
U l , 2
U4
U6,7

3 , 5 , 8 , 9 , 1 0 , 11 , 1 2

QUANTITY DESCRIPTION
& Vt m

| VALUE MD RATINGS

1
1
1
1
I
1
1
2
9
1
2
1
2
14
2

4
4
4
4
12

Res is to r,Carbon
Res is to r,Carbon F i lm

■ I i i

• I • •

'Re s i stor,C arbon
ii t i

Res i s to r,Carbon

10~0ohm, 10%
22k,5%
82k,5%
27k,5%
10 ohm,10%
22 meg,10%
470 ohm,10%
3. 9k,10%

S w i t c h , T o g g l e S P D T
Opera t i ona l Amp l i fie r LM301A
Quad Dual Input Nor Gate CD4PQ1AE
Monostab le Mul t iv ib ra tor 74122
Front Panel
Knobs ,1 /4 " sha f t
Jacks,Min i -Phone
Pr in ted C i r cu i t Boa rd

4-40 Nut
4-40x5/16" Screw
1/8" Fiber Spacer
F l a t B r a c k e t
#4x1/2" Wood Screw

'
■

, ■ ' ■ '
'

'
'

■,
'

,
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5 'ARIES SYSTEM 3Q0 Music Synthesizer

" A R I E S M O D U L E 3 1 3
P -? KEYBOARD INTERFACE ""ASSEMBLY INSTRUCTIONS

. 4.1'-.*■•-«' '-"V? '■•.
ASSEMBLY
Page J. of 5,15 IX 75

■hbly Instructions were written as a general
a-iic , '-3 f niliarize the builder with the components. Here,
now, are'tlv-. specific assembly instructions for building your
Keyboard Interface.lt is recommended that you do the following
before you proceed:

Find a place where you can work through completion,,
without disturbing your set-/up.

Use adequate lighting.

Wash your hands before starting,This removes contaminating
oils and perspiration, and makes assembly more comfortable.
\s vou proceed, check off each step with a pencil.

IMPORTANT! THE AR-313 INTERFACE CONSISTS OF•TWO PRINTED CIRCUIT
BOARDS ("A" AND "B") AND ONE FRONT PANEL CONTROL UNIT. IT IS
DESIGNED TO WORK WITH THE AR-311 KEYBOARD, AND MOUNT IN THE AR-»?P
KEYBOARD CASE.

, Board
) " l

■ . . . .

" A " A s s e m b l y . ; ; : , . - ^ '■■■■■■x . ^ . - : s . . "■■■■^ t : ^ ' \ . . A
T>PT>&ration Lav the circuit board on a sheet of white paper. ..,
lv «TAL FOIL SIDE DOWN! Also, turn board so that connectpr
strip is to the LEFT. Use adequate lighting. ■

Lay the assembly drawing(layout);dQwn; near the board.

Unpack the parts carefully
so they won't get lost♦_ , ...

and place in a large box or tray

( )

( r-3.

W \ ■'■■*- Solder-Use only thin,rosin-core solder^I »;.; , . . . . . . ,
f?Cf Smal l , d iagona l w i re cu t te rs ;v r : r. . , . . . . . . . -<^ . \V, . ' - \

: : v | f . ; * ' | S m a l l w i r e s t r i p p e r . ; . • ' ; ; .
; ' : s m a l l l o n g - n o s e p l i e r s . . . . - • i ■ .

JTi^PERS^ Find jumper wire Jl. on the drawing r Cut off a piece'of
S i ted so l id wi re , ONE INCH LONGER TWN'J l . St r ip 1 /2 -
S h of insulation from each end (being careful not to damage ;

S-I?hSSn?&i^ s down against the board -nd^hem^a^
In tUct : Ta l l in? |u f o f *% eLS. (Refer to in t roduct ion^
on parts installations),
install J2 through J5 in the sane way;
K E S X S T O K S c a r e f u l l y i n s t a l l M « J * ^ i % ? £ S S &
K^s.0benaetCherCleaasb0atraiea|iiA6th of aninch aWay f«-the body of the resistor.
F o r e x a m p l e : | £ 0 t i t a £ r

■

OT&fescr
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note; 3) Resistors Rl through R60 are pnf the keyboard,?
d) Resistors R61 through R121 are on board BB"
c) Resistor R154 mounts with one lead bent underneath, as

s h o w n o n t h q l a y o u t . ,
d) NOTE: R168 must be mounted as shown, with a piece or

insulated wire soldered to one end.

( ) 4, CAPACITaRS Instal l a l l 24 capaci tors (C62 through C85).
observe polarity where shown.NOTE: C79 is actually much
larger that shown on the drawing. Bend the leads l ike
t h i s . w

■ . .

I n s t a l l , b e i n g c a r e f u l n o t t o l e t i t s l e a d s t o u c h a n y
o t h e r w i r e s .

( ) 5. DIODES Insta l l a l l 8 d iodes(D62 through D70),
o b s e r v i n g p o l a r i t y . ( T h e r e i s n o D 6 4 ) . | . ,

' ) 6. .INTEGRATED CIRCUITS Install all 12 I C's (Ul through
U12) . OBSERVE ORIENTATION I

; ) 7. TRANSISTORS Instal l a l l 5 t ransistors (Ql through Q5)

THIS COMPLETES ASSEMBLY OP BOARD "A"

I I N O W , . J I R E B O A R D " 3 " _ .
( ) 1 . i ns ta l l * \ l 61 res i s to rs (R61 th rough R121 ) .

( ) 2 . I ns ta l l a l l 61 capac i to rs (C l t h rough C61) .

( ) 3. Instal l al l 61 diodes (Dl through DS1) .-NOTE; Observe
polar i ty on capaci tors, and diodes.Don' t forget R121, Cb*# ana
D 6 1 o n t h e r i g h t - h a n d ' e d g e I . . < . .

THIS COMPLETES ASSEMBLY OF BOARD "B".
. -■ ; " ' ' . ' ! ' . - > . ■ ' . ' . . . ■ : • ? \ ' .

I I I P A N E L W I R I N G ' ; " . (■ V ■ : •
PLEASE REFER TO PANEL WIRINGj DIAGRAM.

( )• 1. Mount the 14 mini-phone jacks in THE EXACT POSITION
SHOWN.Tighten all nuts. >. ■1 • ■ -

( ) 2. Mount the two switches (SI and S2) as shown.

( ) 3. Mount al l four pots (Pl,P2,P3,P4) as shovm;ftOTE: Although'
a l l f ou r po t s a re o * t he l ock i ng -nu t , s c rewd r i ve r ad j us t
type, only PI and P2 wil l need the locking nut on. P3 andP4 wil l only be used with knobs.

■-:.
%
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( ) 4. Mount knobs on P3 and P4.

( ) 5, Solder a wire to the grounds of the four jacks on the
left side (rear view) as shewn.

( ) 6, Connect the two upper jacks together as shown.

( ) 7. Connect all four jacks in the next row down.

( ) 8. Repeat for the 3rd row.

(. ) 9. Repeat for the bottom row.

( )10. Connect pins 1 and 2 of P2 together.

( )11, Connect pin2 of S2 to Pin one of P3.

( )12. Connect pin3 of SI to pin 2 of P3 .

IV NOW PROCEED TO WIRE THE PANEL TO BOARD "A",

( ) 1. Cut off 19 pieces of insulated wi ;, each 11 inches long..:
Strip 1/2" off each end.

( ) 2. Connect the wires from each point on the panel (shown by >
the arrow) to the corresponding point on Board "A",TO
AVOID MISTAKES, CONNECT BOTH ENDS OF EACH WIRE BEFORE.
GOING TO THE NEXT WIRE,NOTE:When wiring the ground connection
to Board "A", strip an extra 1/2" of insulation (one
inch total) from the wire end. Push this wire through the
board hole leaving 1/4" of BARE wire on top.
SOLDER:

V

This is to allow two additional wires to connect here,

NOW WIRE BOARD WA" AND BOARD "B" ' JGETHI.R FOR THE POWER
SUPPLY,

1. Cut a piece pf insulated wire 45" long,Strip 1/2" of
insulation from each end. Wrap one end around the bare^
ground wire on Board "A" (from previous step). Solder .
Solder the other end in the hole on Board "B" labelled
•GROUND" on the drawing. .

, t
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( ) 2.! Cut another 45s'>piece of insulated wire.-. Strip ;pne inch

of insulation qf£ one end, Push through /idle in Board "A"
labelled "+15v supply" on drawing, leaving J/4" bare
wire on top, as you did on the ground wire.Solder. W
.Soldtr the other end to the hole in board "B" labelled '.
' " + 1 5 v o l t s ' * . v . ^ v .

THIS COMPLETES ASSEMBLY OF YOUR AR-313 KEYBOARD INTERFACE.

' <?'

■ V

'.

■
:

.
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ARROW INDICATES A WIRL TO BOARD "A"

'M'-'M

/JAUX VOICE OUTPUT
VOICE OUTPUT

GATE OUTPUT

-▶•TRIGGER

AR-313 KEYBOARD INTERFACE

PANEL WIRING-REAf,.VIEW
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t r i m p r o c e d u r e c w i t h a r i e s s y n t h e s i z e r ) . |■

v o i c e t r i m , : ; - ; , • . . • • • • : ; '
i;—Connect the keyboard power cable to the synthesizer.Turn ::<.
2.. Connect a patch cord from one voice output, just to control

; # 2 o n o n e V C O . * «
3. Set keyBoard' tuning to center, and portamento off , _ ,
4. Mix the sawtooth outputs of this VCO and another one, with

NO control inputs, and listen to them. Set both dials to ■>
2 5 0 h z . • • , • • : . . i .

5. While holding down the lowest key (c),carefully tune either
VCO for zero beat, that is, the same frequency.

6. Loosen locking nut on VOICE INTERVAL trim pot on keyboard
p a n e l ( i f u s e d } . . j

7. Release the lowest key, and hold down the "C key two
o c t a v e s u p ( t h e 1 5 t h w h i t e K e y ) . : - : -

8. Adjust the VOICE INTERVAL trim so that the vcn's are exactly
two octaves apart.

9. Repeat steps 5, 7, and 8 until the VCO's are in unison at
the lowest key, and two octaves apart at ..the 15th white
key, without needing further trimming.

10. Tighten the lock nut and check the vco's again. ;.•;,; 'X,s.
A U X I L I A R Y V O I C E T R I M . " . . ' ' .
T. Mow connect a patch cord from fehe-.VOIOB output to control* input #2 of the second VCO, (Leave the first one connected

, c l l S O ) , ' ' : , - ' ■
2. While holding the lowest key down, tune the VCO's exactly

in unison.
3. Play different notes, and check that the VCO's stay in

unison closely. If not, one of them needs adjustment of
I its "VOLTS PER OCTAVE " trim.

4. Connect a patch cord from one AUX. VOICE output jack to ;;
control input #3 of one VCO.

5. Hold the lowest note~aown, and tune the VCO's exactly in >
unison.

6.1 Loosen the locking nut (if used} on the AUX.. VOICE . •' INTERVAL trim pot.
7.. Simultaneously hold down the lowest key and the one an

: octave higher (the 8th white key).
8. Adjust the AUX. VOICE INTERVAL trim so the VCO's are

exactly one octave apart.
9. Repeat steps 5, 7, and 8 until the VCO's are in unison

with only one key down, and one octave apart with two keys
a n o c t a v e a p a r t h e l d d o w n . ■ '■ f .

NOTE: THIS TRIM MAY BE DIFFICULT BECAUSE IT ALSO AFFECTS THE
TUNING. IF YOU HAVE TROUBLE, THE FOLLOWING WILL HELP.
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. ARIES,AR-313
/ TRIM PROCEDURE

Page 2 of 2
ApDITIONAL TRIM INSTRUCTION
1. Listen only to the VCO which has the AUX. VOICE connection

plus the VOICE connection.
2. Hold down the lowest key, and alternately push and

release tyae next octave (8th white Hey).
3. Adjust the AUX- VOICE INTERVAL trim so that you hear

an octave change when you play and release the octave
key,When adjusted, tighten the locking nut and check the &
intervals again.
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THEORY OF OPERATION OF AR-313 * * * KFYBOARD INTERFACE
(WITH AR-311 KEYBOARD)

The AR-311 keyboard has a string of 60 precision 10 ohm resistors
in ser ies, forming a vo l tage d iv ider. One end is grounded,
i he other end fed by a constant-current source, consist ing of

1 and R124, biased by R122, R123, D62, and adjusted by Pi. one
sec of key contacts connects a d i f ferent tap on the vol tage
divider to the bus cal led "KBD,VOICE". The lowest key connects
to the grounded end, and the highest key to the other end, of
t h e d i v i d e r. W h e n o n e k e y i s d e p r e s s e d , t h e " V O I C E " b u s w i l l
have a voltage proportional to the number of keys up from
ground. The current source is . adjusted for 1/12 vol t per key,
or 1 volt per octave. When two or more keys are depressed
simultaneously, the "VOICE" bus voltage depends only on the
pos i t ion o f the LOWEST key, s ince the cur rent th rough. the res is tors
between the lowest, key and ground is constant. However, the.
vol tage at the. top of the div ider (connect ion cal led KBD HIGH )
w i l l d rop by 1 vo l t f o r each oc tave in te rva l be tween the lowes t
and highest keys depressed simultaneously. When only one key is
depressed there is no change in this voltage from no keys
depressed. Th is vo l tage w i l l be 5 vo l ts (1 vo l t per oc tave
t i m e s fi v e o c t a v e s l .

In add i t ion , there i s a second se t o f con tac ts , ca l led "Keyboard
Gate Switches". Each note has a capacitor (CI thru C61),
resistor (R6.1 thru R121) and diode (Dl thru D61) . The rapacitors
are normally charged to +15 volts. When a note is depressed, the
capac i t o r d i scha rges pa r t i a l l y t h rough the d iode i n to t he
resistors R132 and R133, causing the voltage at the output bus
to momentar i ly reach about +14 v. The capaci tor wi l l d ischarge
un t i l t he IM res i s to r supp l i es enough cu r ren t t o equa l t ha t l os t
through R132, at which t ime the bus vol tage wi l l be 2.4 vol ts .
I t w i l l remain a t th is vo l tage as long as the key is he ld down.

Now, when any one key is depressed, there are 4 signal paths

A. The voltage at pin 3 of op amp U3 wil l reach 7 volts, then
remain at 1.2 vol ts , due to the d iv ider R132 and 133. (C66
fi l te rs ou t any con tac t bounce no ise . ) U3 ac ts as a compara tor,
since i t is open-loop. The voltage on pin 2 is biased by R134 and
R135 to +0 .7 vo l ts . There fo re , the ou tpu t w i l l normal ly be
-15 vo l t s , bu t w i l l j ump t o +12 vo l t s ( sa tu ra t i on vo l t ages o f ,
U3) when a key is depressed. This turns on FET switch Q2, which
charges up holding capacitor C64 to the voltage on the "KBD.
VOICE" bus, which" is buffered by vo l tage fo l lower U9. This
same positive output from U3 is inverted by U4A (1/4 of a quad
2- input NOR rate), \Thich goes to logic "On level (near Ov) .

.U4B w i l l have 'a s im i l a r " l ow"ou tpu t un less -bo th i npu ts (p ins
12 and 13) are low.
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B Capacitor C75 couples a momentary pulse (0.8ms) of about
+14 vo l t s in to Dar l i ng ton emi t te r fo l l ower 04 , wh ich coup les
the pulse into pin 3 of U6. U6 is a"one shot" whose output
(o in 8) firs t goes "h igh" (near +5 vo l ts) when turned on by
the pulse at pin 3. After a delay of 7ms (determined by C69),
the output goes" low" aga in . Meanwhi le , when the output fi rs t
coes hiah, U4B now has one input low and one high, so its
output stays low. Therefore, the output of op-amp comparator
U5 stays low (-15 volts.) This keeps pin 1 of U6 low, vrhich
enables Pin '3 input to work.

However, after the delay of 7 ms, pin 8 of U6 goes low again.
Assuming the key is st i l l down, th is means both inputs of U4B
are low, so i ts output (p in 11) goes high.This turns on U5
(+12 volts) which causes a gate (+10 v) to appear at the
GATE OUTPUT. Notice that the gate is delayed, to give the
sample hold (02 and C64) a chance to acquire the correct
keyboard vo ice (cont ro l vo l tage) be fore the gate tu rns on.
C The t h i r d s i gna l pa th i s t h rough U4C , " h i ch i nve r t s t he
0.8ms pulse through C75. The resul t ing negat ive pu lse (actua l ly
from +5v to around 0V ) is coupled through emitter fol lower Q5
to pin 2 of U7.

Now, before depressing the key, pins 3 and 1 of U7 were low,
and pin 2 was high. When the" key is depressed, the rising gate
at U5 output turns on the output of U7 (pin 8) for a t ime of
1.6ms, determined by C71, af ter,which i t goes low again. This
pulse is amplified by op amp comparator U8 to produce an
output t r igger pu lse o f +10 vo l ts and 1 .6ms durat ion,
s imul taneous wi th the star t of the gate output . 10 microseconds
af ter the s tar t o f the qate and t r igger, however, C70 charges
enough to tu rn on p in l ' o f U7 . Th i s i nh ib i t s t he i npu t a t
pin 3 from keeping the output of U7 on.

Inc identa l l y, the connect ion o f U5 's ou tpu t to p in 1 o f U6
prevents addi t ional pulses due to the depression of more than
one key from turning on U6, which would cause a momentary
"no tch" in the ga te ou tpu t

Now back to U7. A l though the pos i t ive input a t p in 1 inh ib i ts
o in 3 f rom ho ld ing U7 h igh, p in 2 is s t i l l f ree to ac t . When
one or more keys are held down', any addi t ional key wi l l st i l
generate a pulse through C75. The resul t ing negat ive pulse
pin 2 of U7 wi l l cause i t to generate a t r igger pulse. ■

D. The. fourth signal path in from the "KBD VOICE'' bus.As
already mentioned, Q2 turns on as aoon as a key is depressed,
charging C64 to the r ight contro l vol tage. When the key is

-released, Q2 is open, and the high impedance fol lower
consist ing of Q3 and U10 buffers the vol tage on C64, wi thout
d i scharg ing i t . Th is c i r cu i t , t hen " remembers " the keyboard
bus vo l tage.

Now, U10 and fo l lower Ul l comprise a feedback c i rcui t to g ive
two types of var iable lag (Por tamento) to changes in the input

Ii

a t

i dsA<t tf ja&^&K 'Mk:^vM^^4^^^^S^^^^S'^^k-Mk^.



With S2 in the l inear
across C64 will immedi
p o s i t i v e , s i n c e i t i s
the coun te r -c lockw ise
wi l l charge exponent ia
nears the new input vo
t i m e , n e u t r a l i z e t h e i
voltage across C79 is
vo l tage o f 12v, the ra
l i n e a r .
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mode,a posi t ive change in vol tage
ate ly cause U lO 's ou tpu t to go fu l l y
open loop. Then, C79 wil l charge through
sec t ion o f P3 , the Por tamento par t , I t
l l y toward about 12 vo l ts , , bu t as i t
I t a g e , f e e d b a c k f r o m U l l w i l l , a f t e r a
nput of U10.Since the tota l change of
sma l l compared to the in i t i a l charg ing
te o f change in output vo l tage is near ly

M

On the other hand, put t ing S2 in the "normal" posi t ion adds
negat ive feedback around U10, prevent ing i t f rom saturat ing.
This causes C79 to charge exponent ia l ly, except for large
keyboard in terva ls , when some satura t ion does occur a t fi rs t .
Thus, the "normal" posi t ion is a compromise between exponent ial
and l inear por tamento.

The ou tpu t o f U l l i s coup led in to U12 , wh ich i s a d i f f e ren t ia l
a m p l i fi e r. U l l ' s o u t p u t a p p e a r s a t U l 2 r s o u t p u t n o n i n v e r t e d ,
with unity gain. Thus, the VOICE OUTPUTS are 1 volt per octave.

The tuning pot , P4, provides a var iable vol tage f rom +15v to
-15v- (0 vo l ts in the center ) . However, there is a range near the
center where the voltage, after being divided by R165 and R166,
is less than the forward drop of D69 and D70, so v i r tual ly
no voltage appears across- R164 and R163. When this range is
exceeded, however, the. resul t ing posi t ive or negat ive vol tage-
gets inverted and summed into the VOICE output, detuning the
note fla t o r sharp , respec t i ve ly. The "dead space" in the midd le
o f P 4 ' s r o t a t i o n p r o v i d e s a q u i c k r e t u r n t o o r i g i n a l t u n i n g
(for example, concert pitch, where A=440 Hz.)

There is one addit ional signal patch when more than one key is
depressed s imul taneously. This lowers the"KBD High" vol tage f rom
i ts normal 5 vo l ts va lue. The vo l tage is buffered by Ul , and
inver ted by U2, R154 compensat fo r the normal 5 vo l t leve l
so the AUX VOICE output is normally near 0 volts. The AUX VOICE
INTERVAL trim, P2, adjusts the gain for 1 volt change in the AUX
VOICE output, per one octave interval between the lowest and
highest keys depressed.When summed with the regular VOICE
output, by pluggi ng both into the. same VCO, the VCO will respond
to the highest note played. Together with another VCO only
connected to a VOICE output, two notes can be played together.

^ M ^ ^ ^ - ^ ^ m ^ m ^ a ^ M
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PARTS LIST * AR-311 * VOLTAGE CONTROLLED LOWPASS FILTER

PART NUMBERS QUANTITY DESCRIPTION

01,2
C3
C4
C5,7
C6,8
Q4,5
Rl,33
R2
R3,8,39,40,41
R4
R5,6,20
R7
R9
Rl4
R l l
R12,21,25
R13
R15,18,19,22,29,34,35,36
R16,17
R23
R24,27
R26
R28
R30,31,32,33
R37
Ul ,3 ,5
U2,4

3
o

.12
1
L
5
S
2

Capacitor,Discu »

2 Capacitor,Mica
2 Capaci tor,Disc
2 Iv-Channel FET
* i Potentiometer
1. Res is tor
r; Resistor
1 i t

3 Trimpot
1 Resistor
1 ii

1 i t

1 n
"\ Vl

1 Trimpot
8 Resistor

i i

i
0

17

I I

1 II

VOLTAGE AND RATINGS

Potentiometer
Resistor
Potentiometer
Operat ionalAmpl ifier
Operational Transcondu<
A m p *
Printed Circuit Board
Front Panel
Frame
.Knobs
Jack,Mini-phone
Bracket , large
Bracket,smal l
Screw,4-40x3/16"
Nut,4-40
PC Card Guides

.01 mfd

.001 mfd
3 Pf
3 0 pf
50 pf
i l iconix E-212
00K, l inear
50K, 10%
.00K, 5%
;3K,5%
OK,l inear
:70K,5%

meg,5%
I30K,5%
.0 ohm, 10%
1.7K, 10%
.0Kf l inear
.00K, 10%
.00 ohm, 10%
L2K, 10%
18 ohm, 10%
.5K, 10%
I meg log
LK,10%
LOOK, log . .
,14301A
stance
A3080
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ARIES System 300 Music Synthesizer

Module AR 314
Voltage Control Filter Assembly Instructions

The previous pages were written as a general guide, to familiarize the
builder with the components. Here, now, are the specific assembly
instruct ions for bui ld ing your
It is recommended that you do the following before you proceed:

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oils
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

( ) 1 . P r e p a r a t i o n
Lay the circuit board down on a sheet of white paper. PLACE METAL
SIDE DOWN! Turn boaed so that connector strip is to the left.

Lay the assembly drawing down near the boaed.

Unpack the parts carefully and place in a large box or tray so they
won't get lost.

Have the following tools nearby:
; • - Penc i l t i p so lde r ing i ron , ho t and t i nned (so lde r coa ted)

Solder—Use only thin rosin core solder!
Small diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers
Flat blade screw driver

( ) 2 . J u m p e r s
Find jumper Jl on the drawing. Measure Jl on the PCboard. Cut a
piece of insulated wire one inch longer than Jl measures on the PC
board. Strip 1/2 inch of insulation from each end being careful not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the boaed, according to the drawing. While
holding the ends down against the board to hold the wire in place.
Solder and cut off the excess. (Refer to the introduction on parts
installation.) Install all 3 jumpers in the same manner.

( ) 3 • R e s i s t o r s
Carefully Install al l 37 resistors on the; circuit board. Rll is a
lOKtrim pot R5,6, and 20 are SOK trim pot;?. R l.SS, 57,and IS are
potentiometers and will Later be mounted on the panel.
To avoid breaking the resistors loads, bond the leads at least 1/16
of au inch away from the body of the resistor.
For examples

C o r r e c t i n c o r r e c t

r ^ i f I -
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( ) 4 . C a p a c i t o r s v
Install ai: 6 capacitors on the board. (C3 through CHJ

( ) 5 . T r a n s i s t o r s .Install both transistors on the board. (Q4 and Q5;

( ) 6 I n t e g r a t e d C i r c u i t A m p l i fi e r s
Install all five Integrated Circuit Amplifiers on the board.
U2and h are CA3080. Ul,3,and 5 are LM301.

ALL BOARD COMPONENTS ARE NOW MOUNTED,
MODULE ASSEMBLY— Please refer to Module Assembly Drawing,;.

( ) 1. Unpack the frame, bag of hardware, and front panel.
( ) 2. Snap the two plastic card guides into the holes in the frame.

Be sure that the pairs of tabs in the guides which hold the board
point toward the rear of the frame. (The bottom one is shown
installed in the drawing.)

( ) 3. Slide the circuit board into the frame, holding the top and bottom
of the frame together against the board so that the board fits
snugly in the card guides. Be sure that the pairs of plastic tabs
pinch the edge of the circuit board properly.

( ) 4. Using 4-40X3/8" screws and nuts, mount the .two angle brackets
to the frame as shown in the drawing. The brackets should be
entirely on the component side of the board.

( ) 5. Now screw the board to the brackets. Insert the 4-40 X 3/8"
screw from the foil side of the board. DOUBLE CHECK THAT _
THE HEAD OF THE SCREW DOES NOT TOUCH ANY FOIL !! I

( ) 6. ■ Unpack the front panel carefully. Avoid scratching its surface.
AT THIS POINT you may if you wish .skip steps 7-8 and proceed through
the first few steps in the panel wiring (those in which wiring is
done between components on the panel, but not to the board)
before finishing the module assembly.

( ) 7. Mount the top of the panel to the top of the module frame using
the top two potentiometers as follows: If there are tabs sticking
up parallel to the shaft on the pots, bend 90 degrees inward
out of the way. Put the locking washer on the pots„ Insert the
pot shafts through the matching 3/8" holes in the frame and
the top of the panel. Put on the nuts and tighten them very
snugly, but avoid scratching the panel.

( ) 8. Attach the bottom of the panel to the frame using the remaining
4-40 screws and nuts.

( ) 9. Install the other pota onto the panel.
( ) 10. Install all 12 mini-phone Jacks as shown in the pamel drawing.
( ) 11. Turn all pot shafts fully counterclockwise and mount the knobs

pointing to the leftmost number,. Tighten knob screws. __ _
PANKL Wl Hi NO—-Refer to panel wiring diagram and board assembly drawing.

( ) 1. Run a wire connecting the grounds of all 12 mini-jacks, at? shown,
citui from there to the point on the board labelled M on the assembly
drawing. Note the shunt grounds on the 4 audio input jacks.

( ) 2. Run a wire connecting pins 1,2,and 3 of eacli pot on the panel to
the appropriate point on the board as labelled on the assembly drawing.
Wire one pot at a time to avoid confusion.

( ) 3. Wire all jacks with arrows and a letter designation to the appropriate
point on the board as labelled on the assembly drawing.

THIS COMPLETES ASSEMBLY OF YOUR AR 31^ VOLTAGE CONTROLLED FILTER . - 2 -
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314 VOLTAGE CONIROL FILTER PANEL WIRING DIAGRAM-rear view

Arrows indicate a wire
to the PCboard. All
wires with arrows and
ground bus must be
insulated.
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RECOMMENDED EQUIPMENT: Audio Sire Wav? Generator, or AR-317
VCO, DC and AC voltmeter.OPTIONAL: Square wave Generator,
Oscil loscope

C J 1 . Tu r n a l l 4 t r i m p o t s t o c e n t e r p o s i t i o n . „ , - « „ * - „
2. Connect a D C voltmeter or scope to one of the om.puts.
3 Set FREO dial to 1 KHz, and RESONANCE at Mfn.

( ) 4. Turn on "power, and adjust trimpot'120 for zero volts
D C a t o u t p u t ( w i t h i n + o r - 0 . 5 v ) . _ '

f 5 5 Set the RESONANCE control to approximately 1/5 or irs' maximum, and FPEQ to 16 Hz.Connect VCP output to an AC
voltmeter or scope. Feed a sine wave of 16 Hz, and gout
1 volt RMS, into the variable signal input (#1) of the yc*.
Adjust trimpot R6 (Frequency trim) for the maximum amplitude
response a/the output. Keep the input level low enoughto be able to observe a smooth variation of the output as
the trim is adjusted, so that the VCF amplifier stages
do not clip the waveform at the maximum response. Check
the setting by varying the input frequency around 16 Hz
a n d o b s e r v i n g t h e p e a k r e s p o n s e , . ' , - , , „ o 1 t - n e r

( ) 6. Change input frequency to 16 KHz.Adjust B (1 volt per
octave trim) for maajtirum output amplitude^ Again, Keep
the input level low enough to avoid distortion. Vary
input f requency to ver i fy accurate sett ing.

( ) 7 Repeat steps 5 and 6 once, as they interact slightly.
8*. Remove the^nput. Set the RESONANCE control tc; nmnun,1 and the FREQ control to 256 Hz. Connect tte output to a

DC voltmeter or scope. Adjust offset trimpot R20 for
zero volts DC, within + or - 0.1 volt.

OPTIONAL SYMMETRY TRIM
FIRST TRIM ACCORDING TO PREVIOUS STEPS 1 through 8.
fr?P fe-FP^O control to maximum, and RESONANCE to minimum.

2* Connect a 5? voltmeter between R21 and R25, using the
ends away, f rom the CA3080 amp l i fie rs . ,Ti4 .h in

( ) 3.Adjust"sy4ietry trimpot R13 for zero volts DC, -ithin+ or - 0.1 volt.
MVTpnn r : (more accurate)
Tff r - te - t FREQ cont ro l to 1 KHz, and f tE ffOWWR Jo JF"^-^
( 2 Feed in a 'square wave, of approximately 200 Hz, and less

than 10 v peak to peak, to the VCF variable signal output.
( ) 3 Observe output on an oscilloscope. Adjust symmetry

trimpot R13 over its full range.Notice that at one end,
t he Squa re wave - ove rshoo t s - , t ha t i s , i t J ^ * * " * ,
exceeds i ts final value,(^ee next page for i l lustrat ion.)

- 1 -
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AdTUst the t r im un t i l t h i s ove rshoo t j us t ba re ly d i sappears :

- t i \ w H o a < < 5 -

c o H R E C T

W ft.O AJ fi-

IMPORTANT: If you perform any symmetry trimming, re-adjust the
FREQUENCY trim at 16 Hz, per step 5 of the previous procedure.

-X-
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THEORY OF OPERATION...AR 314 VCF

The basic VCF circui t involves two feedback loops, two
i n t e g r a t o r s , a n d t w o v a r i a b l e g a i n c i r c u i t s . l t i s k n o w n
a s a s t a t e - v a r i a b l e fi l t e r. To h e l p u n d e r s t a n d i t s o p e r
a t ion ,cons ider the b lock d iagram.Par t numbers re fer to
schematic diagram.

The two gain blocks are set by the exponential generator
to have equa l ,hu t va r i ab le ga ins .So ,an i npu t s i gna l w i l l
be fed to the firs t in tegra tor, th rough- the second cra in
block, and will appear out, of the second integrator .The
s igna l w i l l be in teg ra ted tw ice .Thus , the overa l l ga in
at D.C. -r i l l be enormous,and would cause saturat ion,ex
cept for the low frequency feedback path.This causes the
output to reach the same D.C. level as the input.Then,
the two inpu ts cance l , resu l t ing in no ou tpu t f rom the
gain b lock,and the system is s tab le .

Thus, the fi l te r a lways un i ty ga in a t D.C. S , t very h igh
f requencies, the ga in o f the in tegrators becomes very
lowj(an in tegrator has a f requency response that fa l ls
off at 6 db. per octave,and always has a phase lag of
90 degrees).

So,very high f requencies wi l l be at tenuated by 12 db.
per oc tave to ta l ,and sh i f ted a to ta l o f 180 degrees .

Now,the frequency where attenuat ion starts depends on
t h e g a i n o f t h e g a i n b l o c k s . I f t h e i r g a i n i s r a i s e d , t h e n
i t takes a h igher f requency to reduce the t^o ta l^orward
ga in ,s ince the in tegra tors must see a h igher^ to a t tenu
ate the signal by as much as the gain blocks have in
creased it. •

Ther is one frequency where the forward gain equals uni
ty.Now,s ince the integrators a lways provide a 180 degree
phase shi f t , ther<> wi l l be posi t ive feedback at the input
equa i l t o t he ou tpu t s i gna l .A t t h i s f r ecuency, t he sys tem
would be unstab le and osc i l la te ,except fo r the " resonant -
f requency" feedback path.This prov ides negat ive feedback
wi th a phase lag o f 90 degrees .The to ta l fi l te r ga in a t
the response frequency depends on the "Q" control sett ing.
(Q is equal to the ga in at th is f requency) .

- I -
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The response i s , there fo re ,un i ty gam a t D .C. and^s ta rcs
t o r o l l " o f f a t t h e r e s o n a n c e f r e q u e n c y. I f t h e " Q " i s
set h igher than 0.7, there wi l l be a peak in the response
b e f o r e f a l l i n g o f f a t h i g h e r f r e q u e n c i e s .

The test output has a response similar to a bandpass
fi l t e r i f t h e " Q " i s h i g h . A t l o w " Q " v a l u e s , i t a c t s m o r e
like a 6 db. per octave lowpass response.

Ac tua l l y, i f t he resonance feedback were a round the fi rs t
i n t e q r a t o r, t h e l o w p a s s fi l t e r r e s p o n s e w o u l d b e i d e n t i c a l
but the test output point would be a true bandpass res-
ponce. However , this was sacrificed because the present
configura t ion p rov ides much less ou t pu t o f f se t .

Now for some details:
The exponent ia l generator,wh ich var ies the gam of the
two ga in b locks ,s ta r t s w i th U l .Th i s i nve r t i ng ,summing
a m p l i fi e r a d d s u p t h e c o n t r o l s i g n a l s , i n c l u d i n g t h a t f r o m
t h e " I n i t i a l F r e q u e n c y " c o n t r o l . T h e o u t p u t i s f e d i n t o
the potted module,which suppl ies the two gain blocks,U2
and U4,with var iaf t le but t racking currents.R21 and R25
a r e c u r r e n t l i m i t i n g p r o t e c t i o n r e s i s t o r s . E a c h i n t e g r a t o r
consists of a LM301A op-amp with a FET source follower.
The FET a l lows fo r a very low.b ias cur ren t in tegra to r,
and i t s ga te -source o f fse t vo l tage does no t mat te r,s ince
the CA3080 output can "float" over a wide voltage range.
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N o t e s o n t h e E x p o n e n t i a l C u r r e n t G e n e r a t o r ,

T h i s i s t h e p o t t e d m o d u l e m o u n t e d o n t h e b o a r d . I t i s e n c a p s u l a t e d
t o i n s u r e f r e e d o m f r o m d r i f t d u e t o t e m p e r a t u r e c h a n g e s .
S ix connec t i ons a re necessa ry :

2 . ' C o n t r o l v o l t a g e s u m m i n g i n p u t . S c a l e f a c t o r - - 6 ^ r o a m p s
p e r o c t a v e . W h e n c o n n e c t e d i n s e r i e s w i t h 1 6 0 k , s c a l e f a c t o r -
1 v o l t p e r o c t a v e . _

3 R e f e r e n c e c u r r e n t t e r m i n a l . N e e d s n e g a t i v e c u r r e n t s o u r c e , f o r
e x a m p l e 3 3 0 K r e s i s t o r t o - 1 5 v s u p p l y. Ty p i c a l r e f e r e n c e c u r r e n t :
40 microamps.

4 . O u t p u t C u r r e n t # 1 .
5 . O u t p u t C u r r e n t # 2 . . . „ t - ^ A
6 O u t p u t C u r r e n t # 2 t r i m . I f d e s i r e d , t h i s t e r m i n a l i s c o n n e c t e d

t o a 1 0 o h m r e s i s t o r t o g r o u n d , a n d t h r o u g h a r e s i s t o r o f
a r o u n d 4 . 7 K t o a 1 0 K t r i m p o t , w h i c h s u p p l i e s - 1 5 v t o + 1 5 v. T h l s
t r i m s o u t p u t # 2 o v e r t h e r a n g e f r o m 1 / 3 t o 3 t i m e s o u t p u t # 1 .

W h e n t r i m m e d f o r 1 v o l t p e r o c t a v e , t h e r e l a t i o n s h i p i s :

O U T P U T R E F B ^ E t ^ c B w ( 2 . )
C O p - f e E ^ T — C U P . R 5 A / T \ /

#= I
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'ARTS LIST * AP.-315 * BALANCED MODULATOR

NUMBER ■QUANTITY
A 1 f

DESCRIPTION VALUE AND RATINGS

CI, 2 2 C a p a c i t o r , D i s c 0 . 1 m f d , 2 5 v
0 3 1 i i ' i 3 3 p f
0 4,5 n " 3 30 pf
511, 16 , 17, 18

4 P o t e n t i o m e t e r , 1 / 4 " s h a f t 1 0 0 k l i n e a r
R 2 , 3 , 4 , 5, 14 , 15f - ' / - f - ' j 6 R e s i s t o r , C a r b o n 10k 10%
R 6 , 1 9 , 2 2 3 i i i i 3.3k 10%
R9 1 i t i i 12k 10%
' : 8 , 1 0 , 11 21

/ T r i m p o t 1 0 k l i n e a r
R 1 2 , 1 3 n R e s i s t o r , C a r b o n 2.2k 10%
A 7 1 i i i i 6.8k 10%
':2 3 1 Re sis tor,C arbon 2 2k .10%
R 2 4 , 2 5 0 i i n Ik 3 0%.

120 1 A t I t 15k 10%

Ul 1 I C M u l t i p l i e r MC1595 (Motoro la)
U2 1

1
1
4
1
2

6
6

O p e r a t i o n a l A m p l i fi e r

P r i n t e d C i r c u i t B o a r d
F r o n t P a n e l
K n o b s , 1 / 4 " S h a f t
Frame
B r a c k e t

Screw, 4 -40 x 3 /8
NutS

LM301A

12 Jack, mini-phone
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AR315 Balanced ModulatorASSEMBLY
paqo 1 of 4

A R I E S S y s t e m 5 0 0 M u s i c S y n t h e s i s e r 2 7 O c t 7 5
Module AR 315

Balanced Modulator and Attenuators Assembly Instruction?

The previous pages were written as a general guide, to familiarize the
■builder with the components. Here, now, are the specific assembly
instruct ions for bui ld ing your
It is recommended that you do the following before you proceed:

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oily
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

1 . P r e p a r a t i o n
Lay the circuit board down on a sheet of white paper. PLACE METAL
SIDE DOWN! Turn board, so that connector strip is to the left.

Lay the assembly drawing down near the boaed.

Unpack the parts carefully and place in a large box or tray so they
won't get lost.

Have the following tools nearby:
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin core solder 1
Small diagonal wire cutters
Small wire strippers
Small lcng-nose pliers
Regular pliers
Flat blade screw driver

Jumpers
Find jumper Jl on the drawing. Measure J J. on the FCboard. Gut a
piece of insulated wire one inch longer than Ji Measures en the PC
board. Strip l/2 inch of insulation from each end being careful not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the boaed, according to the drawing. While
holding the ends down against the board to hold the wire in place.
Poldfr and cut off the excess. (Refer to the introduction on ports
1 n:".l al lalu.on.)

( 1 R e s i s t o r s .
Carefully irista'.U n.i I 25 resistors on the nixvuil board.
RS, 10 , 11 , and 21 a iv t r impot* : . B l ,16 ,17 ,18 ,nv
p o t e n t i o m e t e r s . ,
To avoid breaking the resistors leads, bend tne aeads at least i/it
of an inch away from the body of the resistor.
For example:

C o r r e c t I n c o r r e c t

r ^ i f =h

- /
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( ) * * • • C a p a c i t o r s / • „ « . , u n M
Install all four capacitors on the board. (Cl through W)

( ) 5 - I n t e g r a t e d C i r c u i t A m p l i fi e r s
Install the 1595 Modulator and the LM301 op amp and the board. -

ALL BOARD COMPONENTS ARE NOW MOUNTED.

MODULE ASSEMBLY- Please refer to Module Assembly Drawing

( , l. Unpack the frame bag of hardware and front panel.i 2 . S n a p t h e t w o p l a s t i c c a r d g u i d e s i n t o m » • f t b d< ' B e s u r e t h a t t h e p a i r s o f t a b s■» M f c . $ £ • • * £ £ £ i s s h o w n
point toward the rear of the irame. (i"«
i n s t a l l e d i n t h e d r a w i n g . ) h o l d i n g t h e t o p a n d b o t t o m

/ ) 3. Sl ide the circui t board into the »■£•»"; th£ ^ board f i ts( ' of the frame together against the board so^thatae
snugly in the card guides. Be sure that the pairs oi piab
pinch the edge of the circuit board properly.

( ) 4 . U s i n g 4 - 4 0 X 3 / 8 " s c r e w s « d » ^ » ^ e ^ r ^ V r t i a « l d b ew to the f rame as shown in the <drawing. ine

U A n T P f c 0 ^ y o r m : ^ ' - w ^ h ^ s " ° s h 7 - I a n d p r o c e e d t h r o u g h

± sssr£ p&d1 ' -s rL^ r the
* i*fcl«.u Put the locking washer on the pots. Insert tne°o p;xiAT£&£ K*'lt%££%Zr.irT

the top of the panel. Put on the nuts and tighten them very

T ^ X Z l o f - ' e ^ e ' r t n e t a m e u s i n g t h e r e m a i n i n g

( ) 6 .

4-40 screws and nuts.( ) 8 .

( ) 9 .

< > " ' J S S [ S i V e T i l ^ ^ Z T ^ i e i k n o b s c r e w s .

THIS COMPLETES MODULE ASSEMBLY

4-4U screws auu u.u.*o*
I n s t a l l t h e o t h e r p o t s - o n t o t h e p a n e l . d r a w i n g .

Turn all P™ sflf"» «,/T,„«1h«r. Tiehten knob screws.

PANEL WIRING—Refer to panel wiring diagram and board assembly drawing.

( ) 1 Run a wire connecting the grounds of all 12 mini-jacks as shown,U and from there to the point on the board labelled H on the assembly

( ) 2 RunTwire connecting pins 1,2,and 3 of each pot on the panel toU the appropriate point on the board as labelled on the assembly drawing,
Wire one pot at a time to avoid confusion.

( ) 3 Wire all jacks with arrows and a letter designation to the appropriateV ' ' point on the board as labelled on the assembly drawing.

THIS COMPLETES ASSEMBLY OF YOUR BALANCED MODULATOR AND ATTENUATORS.
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AR 315 BALANCED MOPyikTOR AND ATTENUATORS PANEL WIRING DIAGr̂  —rear view

Arrows indicate a
wire to the PC board,
All wires must be
i n s u l a t e d .
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BALANCED MODULATOR AND ATTENUATORS TRIM PROCEDURE

The following procedure is recommended if the test instruments are available.

1. Oscilloscope with direct doupled (DC) vertical input.
2. 10 volt DC voltage source. (The output from an envelope generator

with sustain at maximum may be used for this.)
3. An oscillator with two waveforms.

Trim as follows: Turn all trim pots to center position before proceeding.

1. Turn the Y input attenuator to 0 and apply a 10 volt sawtooth to the
X input. X input at 10.

2. Adjust R 10 for minimum signal on the output. ( Oscilloscope gain
may be increased for more precise trimming.)

3. Turn X input attenuator to 0 and apply a 10 volt sawtooth to the
Y input. Y input at 10,

k. Adjust R 11 for minimum signal at the output.
5. Turn both input attenuators to 0. Adjust R 21 for 0 volts at the output.
6. Apply a 10 volt DC voltage to the inputs of X and Y. pots on 10.
7. Adjust R 8 for 10 volts at the output.

Your Balanced Modulator, Attenuators Modlue is ready to use,
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THEORY OF OPERATION AR-
BALANCED MODULATOR
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T h e m o d u l e h a s t w o i n p u t s , c a l l e d X a n d Y S i g n a l s f r o . t h e s e
^ p * a r n T i l w h i c h i s a 4 - q u a d r a n t m u l t i p l i e r I C . i t s o u t p u t' a m l i ° f i e d ' k h u 2 ! a n o P a m p c o n n e c t e d a s a d i f f e r e n t i a l a m p l i f i e r

W h e n t r i m m e d , t h e o u t p u t v o l t a g e s h o u l d e q u a l X Y o v e r 1 0 I f
e i t h e r i n p u t , o r b o t h , a r e 0 , t h e o u t p u t w i l l b e 0 . R I O t r i m s t h e
o u t P u t t o w i t h i n a s m a l l f r a c t i o n o f a v o l t w h e n Y i s 0 a n d R l l
does so when X i s 0 . When bo th i npu ts a re 0 , R21 i s used t o t r im
t h e o u t p u t t o 0 v o l t s D C .

F i n a l l y , w i t h 1 0 v o l t s a p p l i e d t o B O T H i n p u t s , R 8 t r i m s t h e g a i n
f o r 1 0 v o l t s o u t p u t . B y m u l t i p l y i n g ( m o d u l a t i n g ) t w o d i f f e r e n t
a u d i o w a v e f o r m t o g e t h e r, a w i d e v a r i e t y o f n e w s o u n d s m a y b e
g e n e r a t e d . T h e A R - 3 1 5 m o d u l e a l s o h a s t w o i n d e p e n d e n t c o n t r o l s
w i t h i n p u t s a n d o u t p u t s , f o r u s e a s a v a r i a b l e a t t e n u a t o r , o r
l e v e l c o n t r o l , a n y w h e r e i n a s y n t h e s i z e r p a t c h .
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PARTS LIST * AR-316 * VOLTAGE CONTROLLED AMPLIFIER

NUMBER QUANTITY DESCRIPTION

C I , 2 2
C3,4 2
Ql 1
Q2 1
R l , 3 2
R 2 , 4 , 5 , 6 4
R7,9 2
R8 1
R l l 1
R12 1
R I O , 1 3 , 3 1 3
R14 1
R15,16 2
R17,23 2
R18,19»20-, 21

4
R2 4 1
R25 1
R2 6 1
R27 1
R22 1
R29 1
R30,33 2
R32 1
S I 1
U l 1
U2,3 2

2
12
1
1
4
1-
2

6
6

Capacitor,Tantalum
Capac itor,D is c
Transistor, NPN
Transistor, PNP
Potent iometer,1/4"
Resistor,Carbon

shaf t

Resistor,Carbon

Trimpot
Resistor,Carbon

H i i

Potentiometer, 1/4" shaft

Resistor,Carbon

Resistor,Carbon

Switch,Toggle
Operational Transconductance Amp
Operat ional Ampl ifier
P C Card Guides
Jack,Miniphones
Printed Circuit poard
Front Panel
Knob, 1/4" shaft
Frame
Bracket

Screw, 4-40 x 3/8"
Nut,4-40

VALUE AND RATING.C

1 mfd, 25v
33 pf
2N3393 or TE339 3
2N3638
100k Log
100k 10%
220 ohm, 10%
330 k ohm, 10%
1.5k, 10%
33k, 10%
50k, l inear
47k 10%
Ik, 10%
100k, l inear

100k, 5%
2.7k 10%
150k 5%
56k 5%
3.3k 5%
150k 5%
1 meg, 5%
10k 10%
15k 10%
DPDT
CA3080 (RCA)
LM301A
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ARIES System 300 Music Synthesizer,. 22 Sept 75
Module AR 316 y *■'-/?'"/ • \;■. •'.•■

Voltage Control Amplifier Assembly Instructions

The previous pages were written as a general guide, to familiarize the
builder with the components. Here, now, are the specific assembly
instruct ions for bui ld ing your
It is recommended that you do the following before you proceed:

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oils
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

( ) 1 . P r e p a r a t i o n
Lay the circuit board down on a sheet of white paper.. PLACE METAL
SIDE DOWN! Turn boaed so that connector strip is to the left.

Lay the assembly drawing down near the boaed.

Unpack the parts carefully and place in a large box or tray so they
won't set lost .

Have the following tools nearbys
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin core solder!
Small diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers-
Flat blade screw driver

( ) 2 . J u m p e r s
Find jumper Jl on the drawing. Measure Jl on the PCboard. Cut a
piece of insulated wire one inch longer than Jl measures on the PC
board. Strip 1/2 inch of insulation from each end being careful not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the boaed, according to the drawing. While
holding the ends down against the board to hold the wire in place.
Solder and cut off the excess. (Refer to the introduction on parts
instal lat ion.) Instal l al l k jumpers in the same manner.

( ) 3 " R e s i s t o r s . . ,
Careful ly instal l a l l 29 resistors on the circui t board. R 10, l j ,

..and 31 are trim pots. ,.R l,3,l?.,and 23 are potentiometers and will
later be mounted on the panel.
To avoid breaking the resistors leads, bend the leads at least 1/16
of an inch away from the body of the resistor.
For examples

C o r r e c t I n c o r r e c t
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( ) 4 . C a p a c i t o r s
Install all four capacitors on th board. (Cl through C4)

( ) 5 « T r a n s i s t o r s
Install all transistors on the board. (Ql and 0,2)

( ) 6 . ' I n teg ra ted C i r cu i t Amp l i fie rs
Install all Integrated Circuit Amplifiers. Ul is a CA3080.
U2 and 3 are LM 301.

ALL BOARD COMPONENTS ARE NOW MOUNTED
MODULE ASSEMBLY~~Please refer to Module Assembly Drawing

( ) 1. Unpack the frame, bag of hardware, and front panel.
( ) 2. Snap the two plastic card guides into the holes in the- frame. . ■;. ;. .

Be sure that the pairs of tabs in the guides which hold the board
point toward the rear of the frame. (The bottom one is shown
installed in the drawing.)

( ) 3. Slide the circuit board Into the frame, holding the top and bottom
of the frame together against the bcnrd so that the board fits
snugly in the card guides-, Be sure that the pairs of plastic tabs

■.; '. ' pinch the edge of the circuit board properly. . .';., ,
( ) '4. :: Using 4-40X3/3" screws and nuts, mounkthe.tw» angle brackets

to the frame as shown in the drawing. The brackets should be :\
e n t i r e l y o n t h e c o m p o n e n t s i d e o f t h e b o a r d . \ y .

() 5. Now screw the board to the brackets. Insert the 4-40 X 3/8"
screw from the foil side of the board. DOUBLE CHECK THAT;
THE HEAD OF THE SCREW DOES NOT TOUCH ANY FOIL! U ■

( ) '6. ■•: Unpack the front panel carefully.: Avoid scratching its surface.':
;■; .:;'•:•" AT THIS POINT you may i! you wish skip steps ?-8, and proceed through

the first few steps in the panel wiring (those in which wiring ia;v ■: _.
done between components on the panel, but net to the board) ;; v'"■■/!•
before finishing the module assembly.

( ) 7. Mount the top of the panel to the top of the module frame usisg
the top two potentiometers as follows; If there &£« tabs sticking ■
up parallel to the shaft ©u the pots, bend , 00 degrees inward .:' ■•'■

':'; out of the way. Put the looking washer ©n the pots. Insert the
pot shafts'through the matching 3/8" holes to the frame and >
the top of the panel. Put on the nuts and tighten them very,
s n u g l y , b u t a v o i d s c r a t c h i n g t h e p a n e l . ■ ' . ' ' ' ; " • '

( ) 8. ■ . Attach the bottom of the panel to the frame using the remaining ; ,
4-40 screws and nuts.

() 8.. Install the other pota on to the panel* 4
( ) 10. Install all 3,2 mini-phone jjaeks as shown in the panel drawing.
( ) 11„ . Turn, all pot, shafts fully counterclockwise and mount the knobs >.

; /- ; . ' point ing to the leftmost number. Tighten knob screws. . ■ -
THIS COMPLETES MODULE ASSEMBLY

PANEL WIRING-- Please refer to panel wiring diagram and layout diagram.
( ) 1. Run a wire connecting thn grounds of all 13} mini-jacks, as shown,

and from there to the ground point on. the circuit board near point
?'M" of the edge connector.

( ) ,2. Wire the 3 pins of each pot as shown in feh® panel diagram. Wires
indicated with arrow heads connect to the appropriate points on the
circuit board, as shown on the layout diagram. Wire one pot at ■
a time to avoid confusion. .' .

( ) 3. Wire all jacks with arrows and a letter designation to the appropriate
points at the rear edge of the board, as. shown in the layout diagram.

^ } «•, Wire SI to the appropriate points on the board as laoexxea on the
assembly drawing.

THIS COMPLETES ASSEMBLY OF YOUR AH 316 VOLTAGE CONTROL AMPLIFIER
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, u A R 3 1 6 V C A A s s e m b l y p . 4 o f 5
AR 316 VOLTAGE CONTROL AMPLIFIER PANEL WIRINGJKAGRAM—rear view

Arrows indicate a
wire to the PC board.
All wires with arrows
and ground bus must
be insulated.
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NOTE: The VCA may be trimmed by ear, however, the following test procedure
is recommended if the test Instruments are available.

1. A regulated + and - 15 volt power lupply
2. Oscil loscope with DC coupled vert ical input.
3. EnvelopeGenerator or LFO.
4. LFO or VCO.

Trim as follows!
1 Monitor the output wi th the osci l loscope.
2. With no audio inputs to the VCA and audio level pots at 0, apply a

10 volt square wave to the control input.
Adjust RIO for minimum signal at the output, (increase the gain on the
oscilloscope for more precise trimming.)
Apply a 10 volt sawtooth to audio input 1 and set the pot to 10.
Applv a 10 volt square wave to control input 1 and set the pot to 10.
The envelope generator can be used to produce the square wave.
Turn the initial gain to 0 and the control mode switch to LIN.
Adjust R 13 for a 10 volt sawtooth at the output.

8. Change the control mode switch to EXP.
9. Adjust R 31 for a 10 volt sawtooth at the output.

3.

4 .
5-

6.
7.

Your AR 316 is now ready to use.



THEORY OF OPERATION- AR-316
VOLTAGE CONTROLLED AMPLIFIER

A u d i o I n p u t s a r e s u m m e d i n b y R 2 , 4 , 5 , a n d i n t o t h e i n v e r t i n g
i n p u t o f U l , w h i c h i s a c u r r e n t - c o n t r o l l e d g a i n c i r c u i t . T h e
i n p u t s , a f t e r m i x i n g a t t h e i n p u t , a p p e a r a s a n o u t p u t c u r r e n t .
T h i s i s c o n v e r t e d t o a v o l t a g e b y U 2 , a c o n v e n t i o n a l i n v e r t i n g
o p a m p . T h e o u t p u t i s o f t h e s a m e p o l a r i t y a s t h e i n p u t , b e c a u s e
t h e t w o i n v e r s i o n s c a n c e l .

C o n t r o l s i g n a l s a r e s u m m
In the LINEAR mode, the
T h i s i s c o u p l e d t h r o u g h
b a s e - e m i t t e r d r o p s c a n c e
u s e d . S o , t h e e m i t t e r v o
T h i s v o l t a g e a c r o s s R 3 3 ,
c o l l e c t o r o f Q 2 , a n d i n t
g a i n c i r c u i t . W h e n R 2 3 ,
i t s o u t p u t o f - 1 5 v o l t s
s o U 3 o u t p u t i s 0 , a s i s
(Off ) . Turning up R23, or
causes U3 ou tpu t to beco
a c r o s s U 2 , t r i m s t h e m a x
o f + 1 0 v o l t s .

e d t h r o u g h R 1 8 , 1 9 2 0 , 2 1
o u t p u t o f U 3 v a r i e s f r o m 0
e m i t t e r f o l l o w e r Q l i n t o Q
1 , s i n c e o p p o s i t e p o l a r i t y
l t a g e o f Q 2 v a r i e s b e t w e e n

d e t e r m i n e s t h e c u r r e n t f r
o t h e c o n t r o l t e r m i n a l o f
the INITIAL GAIN CONTROL,
i s b a l a n c e d b y t h e + 1 5 v o l

t h e c u r r e n t i n t o U l . T h e n
a p p l y i n g a p o s i t i v e c o n t r

m e n e g a t i v e , w h i c h t u r n s o
i m u m g a i n t o b e u n i t y a t f

, and 22, and U3.
t o + 5 v o l t s .

2 . The two
t r a n s i s t o r s a r e
0 a n d - 5 v o l t s .

o m e m i t t e r t o
U l , t h e v a r i a b l e
i s t o t h e l e f t ,
t s a c r o s s R 2 5 ,
, t h e g a i n i s o .
o l i n p u t v o l t a g e ,
n Q2 and Ul. R13,
u l l c o n t r o l i n p u t

In the EXPONENTIAL mode,
w h i c h m a k e s t h e c u r r e n t
( e x p o n e n t i a l l y ) a s i t s b
across U3 a re changed to
now var ies between 0 and
c u r r e n t t h r o u g h Q l , t h e n
o f 0 . 0 5 v o l t s . T h i s i s n
in the EXPONENTIAL mode,
g a i n , a l s o t o u n i t y .

T h u s , i n b o t h m o d e s , t h e
I N I T I A L . G A I N c o n t r o l i s
L INEAR mode, the ga in i s
v o l t c o n t r o l s i g n a l . I n
p o i n t i s o n l y 0 . 0 0 3 ( - 5 0

F i n a l l y , R 1 0 i n t r o d u c e s
o u t i t s o w n i n t e r n a l o f f
C rom ca r r y i ng a chang ing

a c t i o n i s s i m i l a r e x c e p t ( 1 ) R 3 3 i s s h o r t e d ,
th rough Q2 change much more rap id ly
a s e v o l t a g e c h a n g e s , a n d ( 2 ) t h e r e s i s t o r s

p r o v i d e a s m a l l e r d r i v e v o l t a g e . U 3 o u t p u t
- 0 . 3 3 v o l t s . R 3 1 v a r i e s t h e e m i t t e r
c h a n g i n g i t s b a s e - e m i t t e r d r o p b y a t o t a l

o t s i g n i fi c a n t i n t h e L I N E A R m o d e , b u t i s
w h e r e i t i s u s e d t o t r i m t h e m a x i m u m

t h e
t h e
a +5

g a i n v a r i e s f r o m e s s e n t i a l l y 0 t o . 1 a s
v a r i e d o v e r i t s f u l l r a n g e . H o w e v e r , i n

. 5 ( - 6 d b ) a t t h e m i d - p o s i t i o n , o r w i t h
the EXPONENTIAL mode, the gain at : th is

d b ) .

a v a r i a b l e D C o f f s e t i n t o U l , w h i c h b a l a n c e s
s e t . T h i s p r e v e n t s v a r y i n g c o n t r o l s i g n a l s

D C o f f s e t a t t h e fi n a l o u t p u t .
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PART 'NUMBER

PARTS LIST
* ' — T

kNTITY

C I , 2

C3, 10

C4

C 5 , 6

C 7 , 11 , 1 4

C8 , 13

C9, 20

C12

C15, 17

C16, 18

C19

D l t h r u 6

P I , 2 , 4 ,

P3

Q 5 , 8 , 1 0 ,
11 , 1 2

Q9

Q4i 14
Q 6, 7,

R l

R2

13

2

2

1

2

"5•J '

2

2

1

2 .

2

1

6

3

1

5

1

2
3

1

* ARIES MODULE

DESCRIPTION

317

i A * j & . i j i » * . . « * L i j i ' i ^ * " * « "

capac i tor, tanta lum

capaci tor, d isc
same as above

same as above

same as above

same as above

same, as above

same as above

capacitor, mylar, mica,
or poly. .

same as above

capacitor disc
d iode , s i l i con

p o t e n t i o m e t e r, 1 / 4 " s h a f t
same as above

transistor, NPN
fi e l d e f f e c t t r a n s i s t o r
N-channel

translator? PN3?

\ r e s i s t o r , m e t a l fi l m

1

* V C 0

VALUE AND RATINGS

Imfd s 50v

lOOpf

33pf

20pf

150pf
47pf
. OOlmfd (1000 pf)

lOpf

..47mf, 25v, 10%'
O.OOlmf, 10%

330pf
IN 914, IN 414 8
(or equivalent)
LOOK linear

100k' log

TE-3393'or 2N-3393

E 212 (si l iconix)

resistor,: carbon

KE4392 (
■m 3638

150K* 1%

I.5m; 103

)
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PARTS LIST ARIES MODULE 317
— , — _ , — — — — r
PART NUMBER i QUANTITY

R3 ,4 ,5 ,6 ,8
]

R 7 ;
I

R I O , 1 1 # f

R 1 2 ;

R 1 3 ]

R14, 38, 64,67!

R15, 16, 36,56!
58,61,62,63,69!

R17 40,53,54,65

R18

R19, 20

R21

R22, 44, 45

R23, 26

R24, 27

R25,28

R29, 30
i

R31

R32, 34 1
R33 ■

?R35 1 ' '

R37, 46, 48 ■
R39, 60 i

I

R41> 50, 52

R42, 51

].

2

1

].

4

9

5

1

2

1

3

2

2

2

2

1

2

1

1

3

2

3

2

* V C O

DESCRIPTION VALUE AND RATINGS
• u M W U W U

i

r e s i s t o r , m e t a l fi l m

.same as above

same as above

r e s i s t o r , c a r b o n

same as above

same as above

same as above

same as- above

same as above

r e s i s t o r , m e t a l fi l m

r e s i s t o r , c a r b o n

same as above

r e s i s t o r , m e t a l fi l m

same as above

r e s i s t o r , c a r b o n

same as above

same as above

same as above

same as above

same as above

same as above

same as above

same as above

same as above

<u*-~-

100k, 1% :

60.4K, 1%

475K, 1%

10 ohm, 10%

6.8K, 10%

10K, 10%

100k, 10%

IK, 10%

4.7K, 10%

30.IK, 1%

12K, 10%

33K 10%

2.OK, 1%

1.0K, 1%

220ohm, 10ft

3.3K; 10%

2.2K, 10%

680 ohm, 10%

lOOohm, 10%

3.9K, 10%

68K, 10%

1.5K, 10%

47K, 10%

3 3-0 ohm, 10%
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PARTS LIST ARTE 51 MODI' 317

■ ill IMU1' H|l ■■' J iŷ *"v--•_; ;'•* ■
DESCRIPTION
, . - . - i? r. ; ' j 23S*

?
*'• "V c o

R43, 4 7

R49.

R55, 57 , 68

R59

R66

t;70

S1

T l , T3 , T4 |I
T 2 , 5 , 6 |

U l , 3 , 5 , 6 , 7 |

2

1

3

1

1

1

1

3

3

5

1
1
1

1-v

r e s i s t o r , c a r b o n

same as above

same as above

same as above

same as above

r e s i s t o r , m e t a l fi l m

s w i t c h , t o g g l e

t r i m p o t

same as above

o p e r a t i o n a l a m p l i fi e r

o p e r a t i o n a l t r a n s c o n d u c t a n c e
a m p l i fi e r s |

p r i n t e d c i r c u i t b o a r d

f r o n t p a n e l

i'AI.irc AND
... *"- "p"*"#^5"

18k, 10%

27k, 10%

39k, 10%

390 ohm , 10%

4 70 -ohm, 10%

332k, 1%

DPDT

1 0 k - l i n

5 0 k l i n

LM 301 A
CA3080
CA 303 0A(RCA)

4

I

1

1

12

2

I k n o b s , 1 / 4 " s h a f t
I f r a m e

| b r a c k e t , s m a l l
' I

bracket, larqer
I> jack, miniphone
1

p c card guide

2

4-40 nut:

4-40x3/8" inarh i no

insulat i iuj washer

Si ' l ' i 'W
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ARIES SYSTEM 300 Music Synthesizer
ARIES MODULE AR-317

VOLTAGE CONTROLLED OSCILLATOR ASSEMBLY INSTRUCTIONS

( )

( )

( ) 3

The previous pages were writ ten as a general guide, to
fami l ia r ize the bu i lder w i th the components . Oere, now, are
s p e c i fi c a s s e m b l y i n s t r u c t i o n s f o r b u i l d i n g y o u r Vo l t a g e
Cont ro l led Osc i l la to r. I t i s recommended tha t you check o f f
each step with a pencil as you * proceed.

1 PREPARATION Lay the circuit board on a sheet of white paper.
PLACE METAL FOIL SIDE DOWN I Also, turn board so that connector
s t r ip i s to the LEFT. Use adequate l igh t ing .

Lay the assembly drawing(layout) down near the board.

Unpack the parts carefu l ly and place in a large box or t ray
so they won ' t ge t l os t .

Have the fo l lowing tools nearby?
P e n c i l t i p s o l d e r i n g i r o n , h o t a n d t i n n e d ( s o l d e r - c o a t e d )
So lde r -Use on l y t h i n , r os i n - co re so l de r !
S m a l l , d i a g o n a l w i r e c u t t e r s
S m a l l w i r e s t r i p p e r
Smal l l ong-nose p l ie rs

2 JUMPERS Find jumper wire J l on the drawing. Cut off a p iece of
insulated, solid wire, ONE INCH LONGER TH£N Jl. Strip 1/2
ineh of insulat ion j from each end (being careful not to damage
the w i re i t se l f ) , .Bend t he ba re ends t o a r i gh t ang le and
inser t in to the ho les on the board, accord ing to the drawing.
While holding the ends down against the board, bend them at a
4 5 degree angle on the foi l side of the board, to hold the wire
in p lace . So lde r and cu t o f f t he excess . (Re fe r t o i n t roduc t i on
on pa r t s i ns ta l l a t i on . )Repea t f o r a l l t he r ema in i ng j umpe rs
( J 2 t h r u J 2 7 . ) . . , _ _ . .
R E S I S T O R S C a r e f u l l y i n s t a l l a l l 6 9 r e s i s t o r s ( R l t h r u 7 0 ) .
Note there is no R9.

( ) 4. INTEGRATED CIRCUIT AMPLIFIERS

( )

I n s t a l l a l l 7 . ( U l t h r u U 7 )

( ) 5. DIODES Install all 6.(Dl thru D6). OBSERVE POLARITY

6 C A PA C I T O R S I n s t a l l a l l 2 0 ( C I t h r u C 2 0 ) . O n C I a n d C 2 ,
observe po lar i ty. On C 15,16,17, and 18, observe d i rec t ion o f
the band i f the re i s one . I f the re i s no band , the capac i to r
m a y b e i n s t a l l e d i n e i t h e r d i r e c t i o n .

( ) 7 TRANSISTORS Ins ta l l a l l 11 t rans i s to rs (Q4 th ru Q14) .N0TE:
There is no Ql , Q2, or Q3. Also, the aeneral shape of t ransistors
may vary from that shown on the assembly drawina. To be sure,■ check each t rans i s to r t ype on pages 4 -6 o f t he | i n t roduc t i on , and
make sure tha t the co r rec t l e t te rs (E ,B ,C, o r
the proper ho les .

S ,D ,G, ) a re i n
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ARIES SYSTEM 300-VOLTAGE CONTROLLED OSCILLATOR

'AR317 Y60
Assembly p. 2 of 7

( ) 8 TRIMPOTS instal l al l 6. (Tl thru T6). Make sure you use the' correct value. {There are two, 10K and 50K ). The 10K

trimpots have the number U201R103B or MTC14L4 on them. The 50K
trimpots are numbered U201R503B or MTC54L4.

AT THIS POINT , ALL THE BOARD COMPONENTS ARE MOUNTED.

MODULE ASSEMBLY-PLEASE REFER TO MODULE ASSEMBLY DRAWING
( ) 1. Unpack the frame, bag of hardware, and front panel.
( ) 2. Snap the two black plastic card guides into the frame holes.The tabs must point to the rear.(Bottom one is shown, installed,

on drawinq.)
( ) 37 Slide the'board into the frame. Hold top and bottom of frame down

upon board, so that the board fits snugly in the card guide tabs.
(..) 4. Mount the board to the two brackets, as shown, using to^T

4-40X5/8"screws and nuts. Use a fiber or plastic Insulating washer on theJOIL
side of the board to keep the he ads-of the screws from making electrical
contact with the circuit.

(") 5. Unpack the front panel carefully. Avoid- scratching its surface

( ) ,. A?tachte "bottom of the panel to the frame using the remaining4-40 screws and nuts.

( )8. Install the other pots(P3 and P4) .
( ) 9. Install switch SI, as shown.
( U0. Install all 12 mini-phone jacks, as shown.
i )11. Turn all potentiometer shafts fully counter-cldckwise, and mount the

knobs pointing to the left most number. Tighten knob screws.
THIS COMPLETES THE MODULE ASSEMBLY.

AR-317 V.C.O. PANEL WIRING
PLEASE REFER TO PANEL WIRING DIAGRAM AND BOARD ASSEMBLY DRAWING

( ) 1 . R u n a w i r e f r o m p i n 1 o f p a r t " P i " t o p i n 1 o f " P 3 " ,
and to the grounds of all 12 jacks as shown. You may use either
separate pieces of wire or one continuous piece.

IN THE FOLLOWING STEPS, 2-5, USE INSULATED WIRE!
( )2. Cut a piece of wire to fit between "Pi" pinl , and the point on

the board called "module ground" on the board drawing. NOTE:Make
the wire at least two inches longer than necessary to provide.
adequate slack.

( ') 3. Run wires from pins 2 and 3 of all four pots (Pi thru 4) to the
appropriate points on the board (see board assembly drawing).WIRE ONE AT A TIME TO AVOID CONFUSION!

( ) 4. Run wires from pins 1,2,4, and 5 of switch SI to the proper
board points.
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V C 0.. ASSEMBLY "'•
page 3 of 7

( ) 5 Now, connect a wire from 10 of the 12 jacks, shown by the lettered /
arrows, to the holes near the edge of the board, labelled by
letters on the board drawing. NOTE: The lower two jacks
in the middle are unused. I
As an option, if LINEAR frequency modulation is desired,
you may connect one of these jacks(left unused in previous
step) to an additional 3 30k resistor (not supplied). , and
the other end of this resistor to RTO, at the side where.
R70 goes into the potted block on the board.

THIS COMPLETES ASSEMBLY OF YOUR AR-317 V.C.O.
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Arrows indicate a wire
to the PC board. All
wires with arrows and
ground bus with thick
lines must be
insulated.
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VCO TRIM PROCEDURE

VCO. TRIM PROCEDURE

NOTE: Although the VCO may be tr immed by ear, the fol lowing
procedure is recommended i f the test instruments are
a v a i l a b l e .

I ">1
I 1 2

Assembled VCO.
Power supply, regulated +15v and -15v. IMPORTANT: The VCO
should be trimmed using the actu d. supply you intend to use with
i t , i f p o s s i b l e , a s a s l i g h t l y d i f f e r e n t s u p p l y v o l t a g e
may change the frequency somewhat. However, i f i t is necessary
to use ano ther supp ly, the d i f fe rence i s no t se r ious .

I " )3 . Osc i l l oscope w i th d i rec t - coup led (DC) ve r t i ca l i npu t .
\ ' ) 4 . Accura te (1%) vo l tmete r .p re fe rab ly d ig i ta l .
( ) 5 . A f requency counter i s h igh ly des i rab le , bu t no t abso lu te ly

necessary.

NOW,PROCEED WITH THE TRIMMING
( ) 1. With the power supply off connect the +15v, -15v, "and ground

terminals of the V C 0 to the power supply. I f a connector is
not avai lable for the VCO board , you may connect cl ip leads r.
as follows1::

:+15 vol ts to p in 3 of "P2"
-15 vo l ts to p in 1 of "P2"
Ground to pin 1 of "Pi"

CAUTION:DOUBLE CHECK THESE CONNECTIONS! Reverse voltage
applied, even momentari ly, could destroy many components.

( )2. Connect the vol tmeter negat ive lead to ground, and the
p o s i t i v e l e a d t o p i n 2 o f " P I " .

( ) 3. Connect the scope and a f requency counter, i f avai lable, to
the sawtooth output .

( )<$ . Se t VCO f ron t pane l con t ro ls as fo l l ows :
COARSE FREQ. = 256
FINE FREQ.=X1
CONTROL 1=0
PULSE WIDTH 50%
RANGE SWITCII=X1

( )5 . Tu rn a l l t r impo ts (T l t h ru T6 ) t o app rox ima te l y cen te r pos i t i on
( )6. Switch power supply on. The scope should show an output. If

no t , t r y ad jus t i ng t r immer T4 .
I f s t i l l no ou tpu t , t u rn o f f powe r and check w i r i ng !

( ) 7 Adjust scope to see several cycles of the) waveform.
( ) 8. Set T4 (Sawtooth Offset) so that bottom peaks of waveform

are at -^ vol ts on the scope.
( )9. Set T3 (Sawtooth Amplitude) so that top peaks of waveform are

a t +5 v I t s .
( )10. Remove scope from sawtooth output, and connect to sine

( ) 11. Adjust*T6 (Sine Symmetry) for most symmetrical waveform
(top and bottom should have similar shape).
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12. Ad jus t T5 (S ine Pur i ty ) fo r bes t look ing s ine wave. I f c ies i red ,
connec t to an ampl i fie r and speaker, se t VCO f requency to
produce a medium pitch sound, and adjust T5 for purest
tone.NOTE: A distort ion meter may be used to get the purest
sine wave.

13. Go back and readjust T5", then T6, again, for the best wave
form.

14. bet COARSE FREQ. to 16 and FINE to XI.
15 . Connect scope and/or counter to t r iang le output . .
1 6 . A d j u s t T 2 ( I n i t i a l F r e q u e n c y ) f o r a f r e q u e n c y o f e x a c t l y

16 HZ, as closely as possible.
17. Using vol tmeter, adjust COARSE FREQ. control (PI) for exact ly

+9 .00 vo l t s a t p in 2 o f "P i " .
18 . Ad jus t T l (1 vo l t per oc tave) fo r an ou tput f requency o f

exactly 1024 Hz.

THIS COMPLETES TRIMMING OF YOUR VCO. When and if it is installed
in a syn thes izer, , i t i s adv isab le to make a fina l ad jus tment o f T l ,
jo that a l l V C O's t rack in tune with the keyboard.
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THEORY OF OPERATION OF AR-317

The basic waveform of the AR-317 is the tr iangle The sine

S t f f r ^ e ^ ■

is" an operat ional t ransconductance ampl ified whose out-
nut current is determined by the vol tage at p in 2 and the
current in to p in 5. To begin the loop explanat ion, assume
that ?he voltage at pin 2 of U2 is posit ive which means
t h a t c u r r e n t i s fl o w i n g i n t o p i n 6 f r o m t h e i n t e g r a t i n gt h a t c u r r e n t i s r i J £ . t h e r e f o r e d e c r e a s i n g

^ c o Ts t a n t r a t e ? I s a r e t h e v o l t a g e s o n t h e g a t e a n d s o u r c e
of the source fo l lower,04. The vol tage on the source of 04 is
added to the voltage at the emitters of Q5 and Q6 at pin 3 of
U 4 . S o l o n a a s t h i s s u m i s p o s i t i v e U - e - } " « v o l " ^ J

fi t t e r s i s n o r e p o s i t i v e t h a n t h e s o u r c e o f 0 4 x s ^ e o a t . v e ,
retheUbria„cedUemlt terSfr i lower consist ing fa «>>«.«) £**•
vo l tage d iv ider cons is t inc of 118 and R17 wi l l ho ld the P|n 2
I f m Pos i t i ve as i n the i n i t i a l assumpt ion . - Ihen the vo l tac ie
o n l l V 7 o u l Z e o ? m " e c o . e s s u f fi c i e n t l y n e g a t i v e t o o v e r c o m e t h e
ou put o f the ba lanced emi t te r fo l lower, p in J o r

" f , - „B and Din 6 of U4 wi l l auick ly swi tch to i ts negat ive
n e g a t i v e a n d p i n b o r u ; / - l n e a a t i v e a n d r e v e r s e s t h e

^ c t f o n - o f c u r ? f „ f i n ; i j ^ F ^ h a f S n e f t h f " ^

e n o u g h f 6 r t h e v o l t a g e a t t h e s o u r c e o f 0 4 t o o , n

«?« 5 nf T74 Since p 20 and R 19 are identical (1% resistors)
and U4 i s go ing to sw i tch i t s ou tpu t cond i t ion as i t s inpu t
X w i t h i n a f e w m i l l i v o l t s o f z e r o v o l t a g e , t h e c i r c u i t w i l l

w i t ch^hen the vo l tage a t the source o f 04 i s very near ly
i flpn i - i ra l to the vo l tage a t the emi t te rs o f the na iancea
emi t t e r f oUower.?h i s vo l t age i s accu ra te l y de te rm ined by

n^ r n f vo l taae d iv ide rs (R23 and R24 in the pos i t i ve
L ^ c t i o n - R ^ a n d R 2 7 X i n t h e n e g a t i v e d i r e c t i o n , a n d t h e c ^ p . n ,
diodes Dl and D2.These components combined with the balance
e m i t t e r. f o l l o w e r t r a n s i s t o r s c a u s e t h e e m i t t e r v o l t a g e t o
s w i n g a c c u r a t e l y b e t w e e n p l u s 5 v o l t s a n d r i n u •
Cor respond ing to th is , the t r iang le waveshape appear ing a t t ie
source^? ^swings accurate ly between p lus _ and . "^us 5 vo l ts .
S ince the ampl i tude is determined by the swi tchma leve ls o f
t n e o s c i l l a t i n g l o o p , t h e f r e q u e n c y i s d x r e c t l y r e l a t e d t o t h e
charge and discharge currents in C16, which is the output
current of U2.

own
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The\ magni tude of th is current (p in 6 of U2) is ident ica l to the
cu r ren t i n j ec ted i n t o p i n 5 . To accu ra te l y p rese rve t he l i nea r
re la t i onsh ip o f 1 vo l t pe r oc tave a t t he i npu t t o t he VCO i t
i s necessary to conver t t he l i nea r i npu t vo l tage leve ls i n to an
accurate exponent ia l cur rent which flows throughR!3 in to U2.
This convers ion is accompl ished by a ser ies of carefu l ly-
selected and temperature compensated components which have been
p o t t e d t o g e t h e r a s p a r t o f t h e p r i n t e d c i r c u i t b o a r d . T h e _
e f f e c t o f t h i s p o t t e d b l o c k i s t o c r e a t e e x p o n e n t i a l c u r r e n t s i n
R13 and R31 as a funct ion of the vol tage at the junct ion of R8, .
R IO , and R l l . U l i s an i npu t ope ra t i ona l amp l i fie r wh ich
p roduces the p rope r amp l i t ude o f l i nea r vo l taae va r ia t i on fo r
the inpu t o f the exponen t ia l conver te r.
The tr iangle waveshape at the source of 04 is inverted and
iso la ted by U3 w i thou t chang ing i t s amp l i tude . I t i s then
fed to the output connect ion through R54. I t i s a lso fed
throuah Q10 and Ql l to the inputs o f U6.By u t i l i z ing the base
e m i t t e r c h a r a c t e r i s t i c s o f t h e t w o t r a n s i s t o r s t o r o l l o f f t h e .
peaks of the t r iangle, a waveshape closely resembl ing a s ine
wave is p roduced between the co l lec tors . Th is is ampl ified
by U6 and applied through R5 3 to the output connection.
The tr iangle is also fed-"throuah R55 to pin 2 of U7* Hince
U7 is operat ing wi thout feedback i ts output a t p in 6 is a lways
a t sa tu ra t i on , e i t he r pos i t i ve o r nega t i ve , depend ing on the
polar i ty of the voltage between pins 2 and 3. When P4 is at i ts
m idpo in t and the re i s no ou tpu t to the PWM jack , the P f^ i t y
at p in2 wi l l be the same as the polar i ty of the t r iangle wave and
and p in 6 w i l l have approx imate ly a square wave on i t . I f the
•pu lse w id ths con t ro l , P4 , i s moved in the pos i t i ve d i rec t ion ,
p in 2 w i l l be pos i t i ve fo r more than ha l f o f the per iod o f the
t r iang le and the ou tpu t w i l l become assymet r i ca l . Car r ied to
the ext reme, the contro l can overcome,, the contr ibut ion of the
t r iang le o i f tpu t and the ou tpu t w i l l be he ld in one cond i t ion
Diode D4 prevents the output from going negative and Rb9 and R6U
l im i t t he ou tpu t amp l i t ude to 10 vo l t s . An inpu t vo l tage to the
PWM connector also changes the relative voltage between plus
2 and 3 of U7 which changes the pulse width as before.

The sawtooth waveshape is generated by charging CIS with the second
output o f the exponent ia l conver ter. The vo l tage on C1B wi l l
- ies un t i l a pos i t i ve -go ing change occurs a t the ou tpu t o f 05
and Q6 which turns on Q3 and 07. Q8 and Q7 hold each other
in conduct ion unt i l the vol tage across them decreases to a smal l
va lue a t which t ime they both s top conduct ing. C18,_then, s tar ts
to charge aga in unt i l the next synchron is ing pu lse is produced
by the main oscillating loop»The constant, rate-charge and f as u
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discharge of CIS is the desired sawtooth waveshape which is
Passed through the source fo l lower Q9 to the operagonal
'amplifier 05. The output of U5 is passed through R«=Q bo bhe
outpu t connec t ion .

I f the VCO is to be synchronized by an external s ignal , the
incoming voltage is amplified by 012 and Q13 before being
Appl ied9to th ree separa te p laces. The s igna l app l ied to
point " .A" d ischarges C16 to prepare for the star t of a cyc le.
?£ s i gna l app l i ed t o po i n t " 3 " d r i ves p i n 3 o f U4 (pos i t i ve , /

latched by i ts own feedb?ck- -aga in ready fo rauseswhich then .
t he s ta r - o f a cvc l e . The s i gna l app l i ed t o po in t C
Q8 and 07 to conduct and discharge C18 for the start
another sawtooth cycle.
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THEORY OF OPERATION OF AR-317

The basic waveform of I the AR-317 is the triangle; The sine
and pulse waveforms aire derived directly from it.- and the
sawtooth frequency is determined by it even though fc&w-;*P«-
tooth Waveshape is generated separate ly. The t r iangle is
rrenefca-faed ;by the^logeneonsisting of 02, Q4, U4, Q5, and 06- 02
is an operat iona l t ransconductance ampl ifier whose out
put current is determined by the voltage at pin 2 and. the
current in to p in 5. To begin the loop explanat ion, assume
that the voltage at pin 2 of U2 is posit ive which means
tha t cu r ren t i s flow ing i n to p i n . 6 f r om the i n teg ra t i ng
capaci tor, C16. The vol tage on C16 is therefore decreasing
at a constant rate, as are the voltages on the gate and source
of the source fol lower,04. The vol tage on the source of 04 is .
added to the voltage at the emitters of 05 and 06 at pin 3 of
04 . So l ona as t h i s sum i s pos i t i ve ( i . e . t he vo l t age a t t he
er - i t te rs i s more pos i t i ve than the source o f 04 is negat ive) ,
the ou tpu t o f U4 a t i t s p in 6 w i l l be pos i t i ve . Th is vo l tage
( the balanced emit ter fo l lower consist ing of 05 and 06) and the
vol tage div ider consist ina of R13 and R17 wi l l hold, the pin 2
of U2 pos i t ive as in the in i t ia l assumpt ion. When the vo l tage
on the source of 04 becomes sufficient ly negat ive to overcome the
ou put of the balanced emit ter fo l lower, p in 3 of 04 wi l l become

negat ive and p in 6 o f 04 w i l l au ick ly sw i tch to i t s negat i ve
cofdit ion. This makes pin 2 of U 2 negative and reverses the
d i rec t ion o f cur ren t in p in 6 . C16 is now be ing charged and i t s
vo l tage i s r i s ing a t a cons tan t ra te . No t i ce tha t when the
ou tpu t o f U4 reve rsed i t ' s po la r i t y i t s con t r i bu t i on t o i t s own
inpu t a t p in 3 became such tha t i t l a t ched i t se l f i n to t ha t
cond i t i on un t i l t he sou rce vo l t age o f 04 r i ses enough to
again overcome it in the opposite direction. When C16 has chargea ■
enough for the vol tage at the source of 04 to overcome the
output of 05 and Q6, the voltage on. pin 3 of 04 will become
pos i t i ve , the vo l tage on p in 6 w i l l become pos i t i ve , and the
vo l t age o f p i n 2 o f U2 w i l l become pos i t i ve as i n t he i n i t i a l l y
assumed condi t ion.The ampl i tude at which swi tch ing of th is loop
occurs is- determined by the addi t ion of the two vol tages at
oin 3 of 04. Since R 20 and R 19 are identical (1% resistors)
and 04 i s ao ing to sw i t ch i t s ou tpu t cond i t i on as i t s_ inpu t
i s w i t h i n a f ew m i l l i vo l t s o f ze ro vo l t age , t he c i r cu i t w i l l ; - • - . .
swi tch when the vol tage at- the source of 04 is very near ly
i den t i ca l t o t he vo l t age "a t t he em i t t e r s o f t he ba lanced
emi t t e r f o l l owe r.Th i s vo l t age i s accu ra te l y de te rm ined by
e pai r o f vo l tage d iv iders (R23 and R24 in the posi t ive
rUrect ion-R26 and R27 in the negat ive d i rect ion) and the c lamping
diodes Dl and 02.These components combined with the balanced
emi t te r f o l l ower t rans i s to rs cause the* emi t te r vo l tage to
swing accurately between plus 5 volts and minus 5 volts.
Corresponding to th is , the t r iangle waveshape appear ing at the
source of 04"swings accurately between plus and minus 5 volts.
f - ince the ampl i tude is determined by the swi tch ing leve ls o f
t h e o s c i l l a t i n g l o o p , t h e f r e g u e n c y i s d i r e c t l y r e l a t e d t o t h e
charge and discharge currents in C16, which is the output
cu r ren t o f 02 .
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The magn i tude o f th is cur ren t (p in 6 o f 02 ] i s iden t i ca l to the
cu r ren t i n j ec ted i n t o p i n 5 . To accu ra te l y p rese rve t he l i nea r
re la t ionsh ip o f 1 vo l t per oc tave a t the inpu t to the VCO, i t
i s necessary to conver t the l i near i npu t vo l tage leve ls i n to an
accurate exponent ia l cur rent which flows throughRl3 in to U2.
Th is convers ion is accompl ished by a ser ies o f care fu l ly
selected and temperature compensated components which have been
po t ted toge the r as pa r t o f t he p r in ted c i r cu i t boa rd ,The
e f f e c t o f t h i s p o t t e d b l o c k i s t o c r e a t e e x p o n e n t i a l c u r r e n t s i n
R13 and R31 as a function of the voltage at the junction of R8,
RIO, and R l l . U l i s an inpu t opera t iona l amp l i fie r wh ich
produces the p roper amp l i tude o f l i near vo l tage va r ia t i on fo r
the i npu t o f t he exponen t ia l conve r te r.
The tr iangle waveshape at the source of 04 is inverted and
iso la ted by U3 w i thou t chang ing i t s ampl i tude . I t i s then
fed to the output connect ion through R54. I t is a lso fed
through Q10 and Ql l to the inputs of 06. By ut i l iz ing the base-
e m i t t e r c h a r a c t e r i s t i c s o f t h e t w o t r a n s i s t o r s t o r o l l o f f t h e ,
peaks of the t r iangle, a waveshape c losely resembl ing a^sine
wave is produced between the co l lec tors . Th is is ampl ified
by 06 and applied through R5 3 to the output connection.
The tr iangle is also fed--through R55 to pin 2 of 07. Since
U7 is operat ing wi thout feedback i ts output a t p in 6 is a lways
a t sa tu ra t ion , e i the r pos i t i ve o r nega t i ve , depend ing on the_
polari ty of the voltage between pins 2 and 3. When P4 is at i ts
midpoint and there is no output to the PWM jack, the polar i ty
at p in2 wi l l be the same as the polar i ty of the t r iangle wave and
and p in 6 wi l l have approx imate ly a square wave on i t . I f the
pu lse w id tho con t ro l , P4 , i s moved in the pos i t i ve d i rec t i on ,
p in 2 w i l l be pos i t i ve fo r more than ha l f o f the per iod o f the
t r iang le and the ou tpu t w i l l become assymet r ica l . Car r ied to
the extreme, the contro l can overcome-, the contr ibut ion of the
t r iang le o i f tpu t and the ou tpu t w i l l be he ld in one cond i t ion .
Diode D4 prevents the output from going negative and R59 and R60
l im i t the ou tpu t amp l i tude to 10 vo l t s . An inpu t vo l tage to the
PWM connector also changes the relative voltage between plus
2 and 3 of U7 which changes the pulse width as before.

The sawtooth waveshape is generated by charging C18 with the second
output o f the exponent ia l conver ter. The vo l tage on C18 wi l l
r ies un t i l a pos i t i ve-go ing change occurs a t the ou tput o f 05
and Q6 which turns on Q8 and Q7. Q8 and Q7 hold each other
in conduct ion unt i l the vol tage across them decreases to a smal l
va lue at which t ime they both s top conduct ing. C18, then, s tar ts
to charge again unt i l the next synchronis ing pu lse is produced
by the ma in osc i l l a t ing^ loop .The cons tan t ra te -charge and fas t
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discharge of C18 is the desired sawtooth waveshape which is ,
passed fhrouah the source fo l lower 09 to the operat ional
amplifier 05. The output of U5 is passed through R40 to the
output connect ion .

I f the VPO is to be synchronized by an external s ignal , the
incomina voltage is amplified by 012 and Q13 before being
app l ied to th ree separa te p laces. The s igna l app l ied to
• jo in t "A" d ischarges C16 to prepare for the s tar t o f a cyc le ,
'^he s icrnar-appl ied to point "B" dr ives p in 3 of 04 posi t ive , /
which then is latched by i ts own feedback—again ready for
the star t o f a cyc le. The s ignal .appl ied to point "C" causes
Q8 and 07 to conduct and discharge C18 for the start of
another sawtooth cyc le.

- 3 -
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PARTS LIST * AR-31.8 * VC CLOCK,NOISE GENERATOR, AND SAMPLE/HOLD

NOMBER QUANTITY DESCRIPTION VALUE AND RATINGS

v^-J-^ ^ f J j D f

11 ,14,26,28 8
C4f5,8 ,19 4
C7,20,27,29 4
C9,12,15,18 i

21,24 6
CIO,13 2
C16 1
C17 1

C22 1
C23,25 2
Dl thru 9 9

P I 1
P2 1
Ql 1
Q2 ,4 ,7 ,8 ,
12,14 .
Q3,6,9,13, 4
Q5 1

Q10 1
Q l l 1
R l ,9 ,13 ,15 ,34 5
R 2 , 3 2
R4,7 ,16 ,21 ,27 ,

C a p a c i t o r, D i s c

Capac i t o r,Tan ta lum
C a p a c i t o r, D i s c
Capac i to r My la r, M ica , o r
Po lycarb
Capac i t o r,Tan ta lum
C a p a c i t o r, D i s c
D i o d e , S i l i c o n

P o t e n t i o m e t e r, 1 / 4 " s h a f t
i i i i

Trans is to r,NPN

Transistor NPN
Trans is tor, PNP
F i e l d E f f e c t T r a n s i s t o r ,
N-Channel
T r a n s i s t o r , U n i j u n c t i o n
Transis tor, PNP
Res is to r,Carbon

30,46, 52, 53, 55 10 ii i i

R5 1 R e s i s t o r j Carbon
R6,12, 14, 17, 18

")19,24, 25, 26 32 SI9
M H

R35,36 ,37 ,38
40,43 57, 58, 5 9 ^
RIO,20 ,29 ,31
51,54, 56, 60 ii ii

R l l i i i ii

l""-...c, -C s /.. ,Z; ,28 3 i i i i

R8 1 i i M

R33 1 ii ii

R41 1 i t i i

R4 2,4 5 2 >i ii

R44,61 2 » ii

R47 1 n 1!

R4 8 1 i i 11

R39 1 ti I I

R49 1 ii I I

0 .1 mfd,50v
0.01 mfd
0.001 mfd

33 pf
10 mfd, 20v
150 pf

0.056 mfd, 10%, 25v
1 mfd,50v
100 pf
IN914 or 1N4148
o r e q u i v a l e n t
100k l i nea r
1 0 k , l i n e a r
2N5172

2N3393 or TE3393
2N3638
E 2 1 2 ( s i l i c o n i x )

2N4870
MPS-A65
lmeg, 10%
4.7 meg, 10%

Ik, 10%
3.9k, 10%

100k, 10%

10k, 10%
10 meg, 10%
100 ohm,10%
39k, 10%
150k, 10%
56k, 10%
4 70k, 1.0%
3.3k, 10%
10 ohm, 10%
15k, 10%
390k, 10%
8.2k, 10%

-1-
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NUMBER QUANTITY DESCRIPTION VALUE & RATINGS

R50,66
R62,65
R6 3
R6 4
S I
S2
T l
0 1 , 2 , 3 , 4 , 5 , 7 , :

06

2
2
1
1
1
1
1

,9
8
1
12
1
1
2
1
2
6
6
2

Res is to r, Carbon

Swi t ch , t ogg le
Switch, momentary button
Tr impo t

O p e r a t i o n a l A m p l i fi e r
FET Opera t iona l Ampl i fie r
Jack, min i -phone
Pr in ted C i r cu i t Boa rd
Front Panel
Knob , 1 /4 " sha f t
Module frame
bracke ts
Screw, 4-40 x 3.8"
Nut, 4-40 hex
PC card guide

33k, 10%
2.2k, 10%
4.7k, 10%
390 ohm, 10%
SPDT
SPST
5 0 k , l i n e a r
LM301A
NE5 36
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ARIES System 300 Music Synthesizer
M o d u l e A R 3 * 8 . .

Sample/tad, Clock, Noise Generator Assembly Instructions

The previous pages were written as a general guide, to familiarize the
builder with the components. Here, now, are the specific assembly
instruct ions for bui ld ing your
It is recommended that you do the following before you proceed:

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oils

. ; ; and pe rsp i ra t i on and makes assemb ly more comfo r tab le .
As you proceed, check off each step with a pencil.

( ) ^ Lay^ f c i rcu i t board down on a sheet o f wh i te paper. PLAGE METAL
SIDE DOWN! Turn boaed so that connector strip is to the left.■

Lay the assembly drawing down near the boaed.

Unpack the parts carefully and place in a large box or tray so they
won't get lost.

H a v e t h e f o l l o w i n g t o o l s n e a r b y : _
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin core solder!
Small diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pl iers
Flat blade screw driver

( ) 2 . J u m p e r s A _ _ , , * - , ,V ; F ind jumper J l on the drawing. Measure J l on the PCboard. Cut a

piece of insulated wire one inch longer than Jl measures on the Pt
board Strip l/2 inch of insulation from each end being careful not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the boaed, according to the drawing. While
holding the ends down against the board to hold the wire in place.
Solder and cut off the excess. (Refer to the introduction on parts
installation.) Install all 12 jumpers in the same manner.

K } C a r e f u l l y i n s t a l l a l l 6 6 r e s i s t o r s o n t h e c i r c u i t b o a r d . ( R l t h r o u g h

R66) Install trim pot Tl when all the resistors axe installed.

To avoid breaking the resistors leads, bend the leads at least 1/16
of an inch away from the body of the resistor.
For example:

n ™ - ^ * I n c o r r e c t

r ^ i f
- \ -
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( ) i|" SrSully install all 9 diodes on the circuit board. (Dl through
D9) Be careful to observe correct polarity.

( ' 5'' Garefilly^---""" "" °° "a™^+n™ nn the circuit board. (Cl
through C2
correctly.

( ) 6 .

Garefnl lTinstal l al l 22 capacitors on the circui t board. (Cl
tSough 022) Capacitors with polarity markings must be installed

Care iu l ly rLsta l l a l l 1* t rans is tors on the c i rcu i t board in th is
suggested sequence. Double check pin orientation and board placement.
Ql 2N5172
Q5 E212
Q10 2N^8?0
Q 3 , 6 , 9 , l 3 2 N 3 6 3 8

QV'7'8'̂ 652K3393°rra3393
( ] ?- JSSrinSfAuI'lSUad Circuit Amplifiers. First, Install

U6 IffiSL All other Integrated Circuit Amplifiers 1*301 can no« be
i n s t a l l e d . . . . . .

MODULE ASSEMBLY- Please refer to Module Assembly Drawing

( ) 1
( ) 2

Unpack the frame, bag of hardware and front PJ~J-

point toward the rear of the rrame. \iuv u«
installed in the drawing.) hnldine the top and bottom
Sl ide the c i rcu i t board in to ^^^SSiSe board fi ts
o f the f rame together aga in . theboard ^ tha t toe ^
snugly in the card guides. Be sure tnat me p<"
pinch the edge of the circuit board PW"1*/ an le brackets
P U S i n g 4 - 4 0 X 3 / 8 " s c r e w s £ * ^ * ? % £ ^ X ? ! L m b e
to the frame as shown m tne^^rawtr»* ,

the ™t few stepeV *.U wiring (those to wbieh wmng is
done between components on the panel, but not to the board)

out of the way. Put the locking washer on the pots. Insert tne
po iSta -rough the matching 3/8" holes ^e fraxne and
the top of the panel. Put on the nuts and tighten them very

( ) 8 . ^ ' ^ ^ 0 ^ - ^ ^ ^ u s i n g t h e r e t n a ^4-40 screws and nuts.
/ \ 9 I n s t a l l t h e o t h e r p o t s o n t o t h e p a n e l . d r a w l n e
) ! /a wall all 12 mini-phone Jacks as shown in the panel drawing.

U Turfalfpot shafts ftdly counterclockwise and mount the knobs( ) "' Jointing fo the leftmost number. Tighten knob screws.

( ) 3 .

( ) 4 ,

( ) 5

( ) 6

THIS COMPLETES MODULE ASSEMBLY
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PANEL WIRING—ftefer to panel Hiring diagram and board assembly drawing. ;

( ) 1. Run a wire connecting the grounds of all 12 mini-jacks, as shown,
and from there to the point on the board labelled M on the assembly
drawing.

( ) 2. Run a wire connecting pins l.,2,and 3 of each pot on the panel to
the appropriate point on the board as labelled on the assembly drawing.
Wire one pot at a time to avoid confusion.

( ) 3- Wire al l jacks with arrows and a let ter designat ion to the appropriate
point on the board as labelled on the assembly drawing.

( ) k. Wire both switches Si and S2 to the appropriate points on the board
as labelled on the assembly drawing.

THIS COMPLETES ASSEMBLY OF TOUR AR 318 SAMPLE/HOLD, CLOCK, NOISE GENERATOR

The AR 318 Sample/Hold, Clock, Noise Generator reqiures only one
adjustment and this can be done by ear.
1, Connect the module to a properly regulated + and - 15 volt supply.
2, Set the Clock frequency pot on the front panel to 0.3-
3, Adjust trim pot Tl for approximately one cycle every three seconds

at the Clock output.

Your AR 318 is now ready to use.

-V"
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THEORY OF 01ERATION-AR-316

SAMPLE /HO LD,_C.L0.Ci ^.ATD _N0ISJ ..GENERATOR.

I . S a m p l e / H o l d
T h i s i s b a s i c a l l y a n i n p u t b u f f e t
a n d o u t p u t b u f f e r . T h e s i g n a l i n t
two ( to p lace less o f a demand o r.
b u f f e r e d b y a v o l t a g e f o l l o w e r c c
02 and Q3 . The boos te r i s b i ased
source . The ou tpu t goes to a FET
However, when any wave form wi th
S/'H TRIG input, or when the MAKUA
s h o r t p u l s e , i s a p p l i e d t o t h e b a t ,
s o t h e v o l t a g e a t t h e c a t h o d e o f
- 1 4 v o l t s ( w h i c h h o l d s Q 5 o f f ) , t
Q 5 ' s g a t e - s o u r c e v o l t a g e t o 0 , w h
* Q 2 a n d Q 3 i s t h u s b r i e fl y c o n n e c t
C17 cha rges up (o r down) to 1 /2 t
p u l s e i s o v e r , i t s t a y s c h a r g e d ,
have an ex t reme ly h igh impedance ,
v o l t a g e , a n d a m p l i f y i t b y a f e c i
l o s s ) .

0 p o s i t i v e v o l t a g e ( o f a t l e a s t : .
keep the sw i tch Q5 on con t inuous . '
T h e n , t h e o u t p u t w i l l f o l l o w , o r

I I . C l o c k
T h i s i s b a s i c a l l y a v o l t a g e r . o i s t
voltages from the CLOCK FREQUENC
p u t p r e s e n t . T h e i n v e r t e d s u m i s
app l i ed to Q8 and Q9 , wh i ch fo rm
c u r r e n t s o u r c e . T h e c u r r e n t i s t
(CLOCK FREQ. tr im). Now, C22 is
- 1 5 v ) . A s c u r r e n t f r o m Q 9 c h a r g
s i d e o f C 2 2 r i s e s u n i f o r m l y , u n t
v o l t a g e t r i g g e r s u n i j u n c t i o n t r a n
d i s c h a r g e s C 2 2 , a n d t h e c y c l e r e
m a d e t o i n c r e a s e b y t u r n i n g u p t
f a s t e r , d i s c h a r g e s ; s o o n e r , a n d t
N o w, t h e r e s u l t i n g ; s a w t o o t h w a r e
e m i t t e r f o l l o w e r O i l , a n d b i a s e d
o u t p u t w a v e f o r m o f 0 t o + 1 0 v o l t
p i n 2 o f U 9 , h o w e v e r , v a r i e s f r o m
T h i s i s c o n v e r t e d t o a s q u a r e w a
w h i c h i s o p e n l o o p . D 6 , R 6 4 , a n d
square wave output:. The square wa
a n d R 6 0 , a n d r e c t i fi e d b y 3 7 t )
t r i g g e r o p e r a t e s t h e S / H i a t h ;
s w i t c h .

, e l e c t r o n i c s w i t c h ,
u t i s a t t e n u a t e d b y

t h e s w i t c h i n g c i r c u
n s i s t i n g o f U 5 w i t h
by Q4 , wh ich i s a cc
s w i t c h Q 5 , w h i c h i s
a s h a r p r i s e i s a p p l
L TRIGGER button is
e o f Q 7 . T h i s , i n t u r
D3 momentar i l y jumps
o p l u s 1 5 v . T h i s l e t
ich makes Q5 conduct
e d t o C 1 7 . I n a v e r y
he S /H i npu t vo l t age :
because hot h Q5 (whe

However, 06 does bu
o r o f 2 ( t o make up

c a p a c i t o r . ,
a f a c t o r o f
i t ) , a n d
c u r r e n t b o o s t e r
n s t a n t c u r r e n t ,
n o r m a l l y o f f .
i e d t o t h e
p ressed , a ,
n , turns on Q6,

from. about:
s R24 reduce
. T h e o u t p u t o f
s h o r t . , t i m e

. A f t e r t h e ,
r o f f ) and .U6
f f e r C 1 7 ? s
f o r t h e i n p u t

! v o l t s ) a t t h e G AT E i n p u t : w i l l
. y u n t i l t h e i n p u t v o l t a g e d r o p s
T R A C K , t h e i n p u t .

r o l l e d s a w t o o t
I c o n t r o l ( P I )
a t t e n u a t e d b y
a n e x p o n e n t i a

r immed to the
I n i t i a l l y d i s c
> s i t u p , t h e
L I i t r e a c h e s
jis tor Q10, wh
■) e a t s . I f t h e
le CLOCK FREQ.
h e r e f o r e t h a f
Form across C2
by R5 0, R65,
; l e v e l . T h e s
a p p r o x i m a t e l y

• re o f abou t -1
R 6 5 p r o v i d e t

/ e i s a l s o i t f
- g i v e a t r i g g e r
" c l o c k " p o s i t i

h o s c i l l a t o r . U 7 s u m s
a n d a n y c o n t r o l i n -

R43 and R44, and.
l l y c o n t r o l l e d
r i g h t r a n g e b y T l
b a r g e d ( b o t h s i d e s a t
v o l t a g e o n t h e p l u s
a b o u t - 5 v o l t s . T h i s
Leh suddenly
c u r r e n t f r o m Q 9 i s
c o n t r o l , C 2 2 c h a r g e s

r e q u e n c v i n c r e a s e s .
i s b u f f e r e d b y

and U8 to g ive an
a w t o o t h a p p e a r i n g a t

+ 3 v l o - t s t o - 3 v.
5 v t o + 1 3 v l e v e l b y U 9 ,
he 0 fc 3 +10 volt:
Ee rentiat e i by C26
p u i s J o u t p u t . T h i s

on of cae 3/H TRIG
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THEORY OF 0PERATI0N-AR-318 (cont)

A n y f a s t r i s i n g w a v e f o r m , s u c h a s a s q u a r e w a v e , ^ P ^ 1 ^ ^ ^ ^
CLOCK SYNC input, is differentiated to form a pulse by C27 R5 /,

5 T h i s ' t u r n s o n Q 1 4 , Q 1 3 , « « J ^ ^ - J w J u i t o J ' T h e S Y N C
d i s c h a r g e s C 2 2 a n d ' * - f » ^ ° n ^ o u t p u t s d u l t o D 8 a n d « ,
pulse also appears at the CLOCK TRIG output
and also tr iggers the S/H, C28 holds tne puis*
in case the sync, output is very shor t .

J " ; 5 N ™ ^ a « n n " t L a v e r s e - b r e a k d o w n m o d e , w i t h c u r r e n t
2 i p I t : . ' n o g o . 1 T h i s g e n e r a t e s a f e w . i l l i j . » - J . J * * " , n g „

T. t ± l l " w h i t e " t h a t i s , e q u a l e n e r g y p e r c y c l e o f f r e q u e n c y

r£L5ifrn^e:;y\i.ro^nf;rp^^?r]ioj:aorsrat the lower f requencies, to prov ide pxnk noise. This has equal
e De r oc tave ac ross the aud io range , and sounda un i f o rm,

eP SeaTTn an oc tave bas is , no t pe r cyc le o f f requency.
The ou tpu t i s rec t i fied by D9 , wh ich genera tes a t rong . ow,
freauencies. These are selected and ampl ified by CiO R12. U3.
p i t 111 111 R l l b i a s - , t h e o u t p u t o f 0 3 t o b e n e g a t i v e s o C 1 3
i s 3 J r r b i a s e d ' U 4 c o m p l e t e s t h e a m p l i fi c a t i o n a n d fi l t e r i n g
wltn CU and R15). The output is a slow, random, -aveform

containing frequencies from approximately 0.2 Hz to 7Hz.

- 2 . -
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ARIES MUSIC SYNTHESIZER* SYSTEM 300

AR-320 KEYBOftRD^ASSEMBLY

Refer to Case Assembly Drawina (exploded view)

NOTE: IT IS RECOMMENDED, but not necessary, to assemble the case
around the keyboard.

( ) 1. Locate FRONT BASE ( lone? piece of wood with 2 rounded
slots, and 3 holes on bot tom). Fasten to f ront of keyboard
with 3 large machine screws. NOTE: rounded slots must be on
b o t t o m . a n d p o i n t i n g t o w a r d i n s i d e , o f k e y b o a r d .

( ) 2. Locate REAR BASE (same length as FRONT BASE, but not as
w i d e , a n d w i t h 2 s l o t s b u t o n l y 2 h o l e s o n b o t t o m ) . . . .
Fasten to brackets on rear of keyboard with 2 large machine _
screws. NOTE: Rounded slots must.be on the bottom,^ ana poxntina
toward inside of keyboard, '-.

( ) 3. Fasten FRONT RISER to FRONT BASE with 3 wood screws (see
d raw ing ) .

C ) 4, Fasten REAR RISER to REAR BASE with 3 wood screws.

I V 5. Fasten RIGHT END to right side of keyboard bases and
risers. RIGHT END has,6 holes on side. Use only 6 wood screws
for now.
( ) 6. Fasten LEFT END similarly. LEFT E!IO has 8 holes on side.
Use only 6 wood screws for now.
NOTE: lifore mounting PANEL BOARD, the panel of the AR-313
Keyboard Interface should be mounted. See Keyboard System
Assembly (AR-311, AR-313, AR-320) .

. ) 7 *Mace PANEL BOARD down in space at left of keyboard.
Screw*down with 3 wood screws, and also use 2 screws through
LEFT END.

( ) 3, Fasten down TOP COVER (holes bevelled on top) with 2
w o o d s c r e w s . . . . . : — -
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ARIES MUSIC INC.* AR-321 HEX ATTENUATOR MODULE * PARTS LIST

N U M B E R Q U A N T I T Y D E S C R I P T I O N V A L U E A N D R A T I N G S

P I t h r u 6 6 P o t e n t i o m e t e r , 1 / 8 " s h a f t I O O K L i n e a r
1 2 M i n i a t u r e p h o n e j a c k s

6 K n o b s , 1 / 8 " s h a f t
1 F r o n t P a n e l

MODULE ASSEMBLE PROCEDURE

It is recommended that you do the fol lowing before you proceed:
Find a place where you can work undisturbed through completion.
Use adequate l ight ing.
Wash your hands before start ing to remove any contaminat ing oi ls
a n d p e r s p i r a t i o n .
As you proceed, check off each step with a penci l .

() 1. PREPARATION
Unpack the parts careful ly and place them in a box so that they won't

g e t l o s t .
Have the fo l low ing too ls nearby :

P e n c i l t i p s o l d e r i n g i r o n , h o t S t i n n e d ( s o l d e r c o a t e d ) .
Solder - Use only ROSIN CORE solder!
Sma l l d iagona l w i re cu t te rs .
S m a l l w i r e s t r i p p e r s .
Smal l need lenose p l ie rs .
R e g u l a r P l i e r s
F la t b l ade sc rew d r i ve r.
Al len (hex key) wrench, 0.050"

PANEL ASSEMBLE AND WIRING
() 2. Mount the 6 potent iometers on the panel.
() 3. Mount the 12 miniature phone jacks on the panel.
( ) 4 . Turn a l l the po t sha f ts fu l l y coun te rc lockw ise , and mount the knobs po in t ing
to t he ' 0 ' pane l mark ing . Tigh ten t he se t sc rews .
( ) 5 .Us ing insu la ted wi re , connect the ground termina l o f one of the min ia ture phone
jacks to Pin 1 of any of the pots ( refer to the module wir ing diagram). Then connect
al l Pxn l 's on the pots together, as shown, and run a s ingle wire f rom one of these
to the ground buss on the rear plane connectors.
0 6 .Run an insu la ted wi re f rom PI termina l 3 to Input jack 1 termina l a . Repeat
th is procedure for each of the 6 pots .
() 7. Run as insulated wire f rom PI terminal 2 to Output jack 1 terminal a. Repeat
th is procedure for each of the 6 pots .

The AR-321 is now ready to be instal led in your cabinet.



AR-321 HEX ATTENUATOR MODULE

To Rear Plane Ground
Buss.

INPUTS
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18 Sept. 1975

PARTS LIST * ARIES MODULE AR322 * POWER SUPPLY

N U M B E R Q U A N T I T Y D E S C R I P T I O N V A L U E & R A T I N G S

T l 1
D1,D2,D3 3
C1,C3 2
C5 1
C 2 , C 4 , C 6 3
IC 1 1
IC 2 1
IC 3 1
F l 1
J l 1
P2 1
J 2 , J 3 , J 4 3
P 2 , P 3 , P 4 3

3
1
1

': 1
2
8
16

.-. * 11
11
4
4
3
2
1

„• 3
: 2

2
& I* a

Power Transformer
Bridge Rectifier
Capacitor, 3750 mfd at 75v
Capacitor, 32,900 mfd at 20v
Capacitor, 22 mfd at 20v or more
R e g d a t o r , + 1 5 v L M 3 4 0 - 1 5 K
R e g u l a t o r , ~ 1 5 v L M 3 2 0 - 1 5 K
R e g u l a t o r , + 5 v L M 3 0 9 K
Fuse, 4 amp at at least 125v
C o n n e c t o r , 4 p i n C i n c h - J o n e s S - 3 0 4 - A B
C o n n e c t o r , 4 p i n C i n c h - J o n e s P - 3 0 4 - C C T
C o n n e c t o r, O c t a l S o c k e t A m p h e n o l 7 8 S 8 W- 0 1 2 5
C o n n e c t o r , O c t a l P l u g A m p h e n o l 8 6 C P 8
Connector Cap for Octal Plugs Amphenol 324
C i r c u i t B o a r d A r i e s # 1 1 6 8 a
Fuse Holder
Line Cord
Heat Sinks
1/2" Hex Spacer for 6-32
6-32 X 1/4" Machine Screw (for mounting heat sinks)
6-32 Xl/2" Machine Screw
6-32 Hex Nut
8-32 X 3/4" Machine Screw (for mounting transformer)
8-32 Hex Nut
#6 Solder Lug
Fiber Shoulder Washer
Mica TO-3 insulator
TO-3 IC Socket
#4 X 1/2" Woodscrew
Angle Mounting Brackets
Hookup Wire 22AWG or heavier



AR322 Power Supply
Assembly
Page 1 of 4
19 Sept. 1975

Power Supply Assembly Instructions

Begin by reading the System 300 General Assembly instructions
to become familiar with the parts and procedures used in assembly
of this kit. It is recommended that you do the following before you
proceed:

Find a place where you can work through completion without
disturbing your set-up.
Use adequate lighting.
Work on a light colored surface.
Wash your haMs before starting. This removes contaminating
oils and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

(\ l . Preparation: Have the following tools nearby:* ' P e n c i l t i p s o l d e r i n g i r o n , h o t a n d t i n n e d ( s o l d e r c o a t e d )
Solder—use only thin, ROSIN core solder I
Small diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers (nutdrivers are a help)
Flat blade screw driver

( ) 2. Unpack the parts carefully and place mem in a large box or
tray so they won't get lost.

, x 3 Familiarize yourself with the parte provided and check them
against the parts list. Identify the positive sides of the
capacitors and the positive leads on the diode bridge assemblies.
Also examine the integrated circuits and identify the three
connection points for each: pin 1, pin 2, and the case.

/ \ 4 Examine the circuit board. Notice that the board has printedK ' circuit foil on only one side. This Bide of the board will be
referred to as the "foil" side. In assembling the 3 22 you will
mount most of the components on the plain other side, which
will be referred to as the "component" side. In this way, the
component leads will extend through the board and be soldered
to the foil. Notice, however, that the heat sink assemblies
mount to the foil side of the board.

/ \ 5. Mount capacitors Cl, C3, and C3 onto the component side ofv the board. Note that C5 is different from Cl and C3, and is
mounted between the latter. Also notice the polarity of the
capacitors, matching the "+" on the capacitors to those on
the board. Capaoitor mounting and connections are accomplishe
by the same screws. Be sure to tighten these screws firmly
for good eleotrical connection as well as solid physical mounting
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,;AR322' Power SupplyAssembly
•-'i Page 2 of 4

, v fi using 6-32 screws and nuts, mount the 4-pin socket (Jl)() • on the circuit board in the orientation shown on the layout ^
diagram. The socket surface and the mounting flanges should
be on the foil side of the board with the body of the socket
inserted into the square hole. This will put the 4 solder tabs
on the component side of the board.

( ) 7. Using a 6-32 screw and nut, mount the fuse holder (Fl) on the
component side of the board.

( ) 8, insert the 4 amp fuse into the fuse holder.
, , q using 4 8-32 screws and nuts, mount the power transformerU ' on the board oriented so that the blue, orange and yellow

"secondary" wires are on the side of the transformer away
from the fuse holder.

/ \ 10. Insert the ends of the orange pair of transformer wiresK ' through the two smal l ho les on the board marked O
and solder them. It does not matter which orange wire goes
to which "O" solder point on the board. The wires may be
shortened for better appearance if desired, but leave enough
length for moderate slackness.

Solder the two blue wires to the points marked "B" in the
same way.

Similarly, solder the two yellow wires to the points marked
" Y " .

/ % 13 Solder the 3 diode bridges Dl, D2, D3, to the board.
BE SURE TO OBSERVE PROPER ORIENTATION: The
lead marked "+" (ra the toP of the Q®mP®nent> must be
soldered to the point marked »y on the board.

/ \ 14 Take the end of the power cord without the plug and insert11 i t through the 1/4" hole in the board near J l , so that the
plug is on the foil side. Tie an overhand knot in the cord
on the component side of the board, 1 1/2" from the end.

/ ) 15 Separate the two wires of the power cord down to the knot1 * ' and s t r ip or t r im to get 1 /4" o f bare wi re .

/ * 16 Solder one of the power cord leads to one end of the fuse1 h o l d e r, a s s h o w n o n t h e l a y o u t d i a g r a m . C l i p a n y e x c e s s
wi re .



AR322 Power Supply
Assembly
Page 3 of 4

/ > 17 Solder the other power cord lead to pin 1 of the 4 pinV ' socket J l . This is best done by t ight ly twis t ing the bare
wires so they will pass through the hole in the solder tab.
Pass the wire through the hole and then bend it around the
tab. Now solder it.

( ) is. Solder the black "primary" transformer lead to pin 4of Jl.

M 19 Soler the white "primary" transformer lead to pin 1 of Jl.V ' In th is case, str ip about 3/16" of insulat ion from the white
lead and wrap the wire around the solder tab below the
power lead. Solder.

( ) 20. Cut a piece of 22 gauge or heavier hookup wire, 2" in length1 ; Str ip about 3/16" of insulat ion off each end. Solder i t between
the free end of the fuse holder and pin 2 of Jl.■■

( ) 21. Solder the three octal sockets, J2, J3, & J4, to the
positions indicated on the layout diagram. BE SURE TO
ORIENT THEM CORRECTLY: Pins 1 & 2 are +15v,
Pins 3 & 4 are -15v, pins 5 &6 are +5v, and pins 7 & 8
are ground. (In other words, check this very carefully.)

( ) 22. Using 8 of the 6-32 X 1/4" screws, mount the hexagonal
spacers on the FOIL side of the circuit board. The feet
of the heat sink assemblies will later bolt to these spacers.

/ \ 23. Using 6-32 X 1/2" screws and nuts, install the LM309K and
the LM-340-15K integrated circuits onto one of the heat
sinks so that the pins protrude on the same side of the heat
sink as its feet. The 6-32 nuts should alsobe on this side.
Both of these integrated circuits have their cases at ground
potential so no insulation is necessary between the cases and
the heat sink. It is necessary to install a solder lug under
the nut on one of the mounting screws of each T. C. for the
"case" connection.

() 24. Press a "TO-3" I.C." socket onto each of the I.C.'s. Soldera 22 mfd capacitor between pin 2 of the socket (the positive
side of the capacitor) and the solder lug "case" connection.
BE SURE THAT THE POSITIVE ( + ) END OF THE CAPACITOK
IS SOLDERED TO PIN 2. Keep the capacitor leads fairly slsori
(about 1/2" to 3/4") so that the capacitor will be close to the
heatsink and not touch the circuit board.
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( )

O

25.

26.

( ) 2 7 ,

( ) 2 8 .

sags s^^rr i s $s%SE ^L
hole in the heat sink to keep the screw centered The solde
lug, of course, is installed between the fiber washer and int.
nut'at one end of the integrated circuit.

Press the remaining I. C. socketonto the pins of the LM320-15K.
This time solder the positive lead of the 22rnfd capacitor
to PIN 1 of the socket and the negative lead to PlN_£-

Using 22 Gauge wire or heavier, connect the solder lugs and
2 pins of each I.C. socket to the correct points on the circuit
board as shown on the layout drawing. The wires should pass
through the 1/4" holes in the board as shown, then the end ol
the wire should be stripped and pushed back through the board
and soldered on the foil side.

Fold the excess wire and bolt the heat sinks to the outer ends
of the hexagonal spacers already installed using the remaining
6-32 X 1/4" screws.

This completes the assembly of the power supply.

The supply should be tested before being connected to other
modules. This can be done with a voltmeter at the voltage test points
indicated near the output connectors. It will be necessary to make a
temporary connection between pins 2 and 4 of the connector Jl to
represent the power switch v/hich is part of the AR326 module.
CAUTION: remember that pins 2 and 4 may have HOv on them....

The power supply is normally operated on its side with the
fins of the heat sink vertical for best air convection and cooling effect.

The power supply is mounted to the floor of the AR310 main
cabinet using the remaining 6-32 screws and nuts, the angle brackets,
and the #4 X 1/2" woodscrews. (Refer to the AR310 Cabinet drawing.)
The heatsinks should be toward the rear of the cabinet. The circuit
should be 1 7/8" in from the recess in the back edge of the floor of the
cabinet. The transformer end of the circuit board should be 3" from the
inside of the end of the cabinet.



' . . . ■

THEORY OF OPERATION AR-322
POWER SUPPLY

Current from the line voltage comes in through fuse Fl and
switch SI. Transformer Tl steps down the voltage in 3 separate
secondary windings. Each output is full-wave rectified and
filtered by a large capacitor. 3 regulators provide outputs of
+15 volts, -15 volts, and +5 volts to the 3 output connectors,
which are all the same.Each output will supply up to 1 ampere.

- .



m oj

c
TJ
5

HDfl 5 — Oi 01 o
oi mmWW

**8 Z33 W> m

H w .. m
o

u
-k II

\>c_

ro

I
Hm

CO

uuuuuuuu
^

_nnnnnnnru_nmnnnnrL_,^jTrrrrm^

00^10)Ol-fcOJro--o03->l01Ul■t>Olro-OJ03->l0)Ul*OJro-ro





'

AR323 Dual Mixer p a r t s , p 1 o f 1

PARTS LIST * AR-323 * DUAL MIXER

NUMBER

C l , 3 , 5 , 8 , 1 0 , 1 2
C 2 , 4 , 6 , 7 , 9 , 11
C13,14
P I , 2 , 3 , 4
P I , 2 , 3 , 4 , 5 , 7 , 8 , 9 , 1 0 ,
1 2 , 1 3 , 1 4 , 1 8 1 9 , 2 0 , 2 1 ,
2 3 , 2 4 , 2 6 , 2 7 , 2 8 , 2 9

R 6 , 11 , 1 7 , 2 2
S I , 2 , 3 , 4
A l t h r u A 6

6
6
2
4
22

4
4
6
12
1
1

QUANTITY DESCRIPTION VALUE AND RATINGS

C a p a c i t o r, D i s c

Poten t iometer
R e s i s t o r

Swi tch ,Togg le
O p e r a t i o n a l A m p l i fi e r
Jack,Mini-Phone
Pr i n t ed C i r cu i t Boa rd
Front Panel

150 pf
33 pf
0.1 mfd at 50v
1 0 0 k , l i n e a r
100k, 5%

Ik, 10$
SPDT
LM301A

4
1
2
2

6
6

Knob
Frame
Bracke ts (one l ong ,one sho r t )
P C Card Guides

iead
Screw, 4-40 x 3/16"
Nut ,4 -40
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ARIES System 300 Music Synthesizer
Module AR 323

Dual Mixer Assembly Instructions

The previous passes were written as a general guide, to familiarize the
builder with the components. Here, now, are the specific assembly
instructions for building your Mixer. It is recommended that you do the
following before you proceeds

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting,
Wash your hands before starting. This removes contaminating oils
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

f \ - 1 r ^ Y " p n c L T * c i ~ b i O j n .

Lay the circuit board down on a sheet of white paper. PLACE METAL
SIDE DOWN! Turn board so that connector strip is to the left.

Lay the assembly drawing down near the board.

Unpack the parts carefully and place in a large box or tray so they
won't get lost.

Have the following tools nearby:
Pencil tip soldering iron, hot and tinned (solder coatedj
Solder—Use only thin rosin core solder!
Small, diagonal wire cutters
Small wire strippers
Small long-nose pliers
Regular pliers
Flat blade screw driver

F:nd jumper Jl on the drawing. Measure Jl on the PC board. Cut a
piece of insulated wire one inch longer than Jl measures on the PC
Board, Strip 1/2 inch of Insulation from each end being careful not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the board, according to the drawing. While

• ■ holding the ends down against the board, bend them at a 4-5 degree
angle on the foil side of the board to hold the wire in place.

.. Solder and cut off the excess. (Refer to introduction on parts
installation.) Install J2 in the same way.

( ) 3 - R e s i s t o r s ,
Carefully install all 22 resistors on the circuit board (Rl through
R22). R23 through R26 will later be mounted on the panel. To avoid
breaking the resistor leads, bend the leads at least 1/16 of an inch
away from the body of the resistor.
F o r e x a m p l e : — \

C o r r e c t I n c o r r e c t
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4 . C a p a c i t o r s /■ :■■ , . . i , \
Install all W- capacitors on the board. (Cl through CW)

it

• 5 . I n t e g r a t e d C i r c u i t A m p l i f i e r s .
Install all 6 Integrated Circuit Amplifiers on the board.
(Al through A6)

MODULE ASSEMBLY- Please refer to Module Assembly Drawing

/ ) 1. Unpack the frame, bag of hardware and front P""*-
2 Snap the two plastic card guides into the h°lef/» £,?£? board( } Be sure that the pairs of tabs in the guides which hold th* board

point toward the rear of the frame. (The bottom one is shown
i n s t a l l e d i n t h e d r a w i n g . ) , h f t t t o m

t ) 3 Slide the circuit board into the frame .holding the topjad.bat torn( ) «i +h« frame together against the board so that the board tits
stugty'LTheca'rd guide's. Be sure *at the pairs of plastic tabs
ninrh the edge of the circuit board property.

, i 4 U^ing 4-40x1/8" screws and nuts, mount.the .two angle brackets( > to ie frame as shown in the drawing The brackets should be
e n t i r e l y o n t h e c o m p o n e n t s i d e o f t h e b o a r d . „ / 8 „

/ ) 5. Now screw the board to the brackets. Insert the 4-40 X 8/8( ' screw from the foi l s ide of the board. DOUBLE CHECK THAI
THEHEADOF THE SCREW DOES NOT TOUCH ANY FOIL II I

( , 6 . Unp lc i f t te f ro^ tpane l ca re fu l l y. Avo id sc ra tch ing Us^ur face1' at THIS POINT you may if you wish skip steps 7-8 and proceea mrouS
tte f™"w 'steps in theVel wiring (those in which wxrxng xs •
done between components on the panel, but not to the board)
b e f o r e fi n i s h i n g t h e m o d u l e a s s e m b l y . .
Mount the top of the panel to the top of the module frame usiifc
toe top two potentiometers as follows: If there are tabs sticking
up parallel to the shaft on the pots, bend 90 degrees toward
out of the way. Put the locking washer on the pots. Insert the
po shifts trough the matching 3/8" holes in the frame and
the top of the panel. Put on the nuts and tighten them very
o-mio-iv but avoid scratching the panel.

, , 8. Itt^h'ihe boltom of the pa^el to the frame using the remaming
4-40 screws and nuts.

( ) 9 . I n s t a l l t h e o t h e r p o t a o n t o t h e p a n e l . d r a w i n g/ v in TT^taH all 12 mini-phone jacks as shown in the panel drawing.
U TurfalFpot shafts tolly counterclockwise and mount the knobs( } point ing to the lef tmost number. Tighten knob screws.

PANEL WIRING—Refer to panel wiring diagram and board assembly drawing.

1. Run an insulated wire connecting pins 1 of all four pots Pi through
piK Run a wire,now, from pin 1 of P2 to the grounds oi all 12 jack..,
a s s h o w n - , „ , , ,
Connect a IOOK resistor to pin 2 of all four pots, as shown. Sold. .
an insulated wire to the unattached end of each resistor 1/16 oi an
inch away from the body of the resistor. Run the wires to the center
terminals of the switches, connecting Pi to SI, P2 to i>d, fj to o.
a n d P 4 t o S ^ . , q 9

3 Run an insulated wire connecting the negative terminals of Si and b^
together and from there to the appropriate point on the board^
labelled "A-" on the assembly drawing. Wire the positive terminals
Inthe same manner.

4 Wire S3 and 34 as you did Si and S2
5. Connect pins 3 of all four pots to the appropriate point on the

board as labelled on the assembly drawing.

( ) 7 .

~X<



.<

( )

AR324 Dual LFO Assembly p

Wire all 12 jacks and pin 1 of P2 to the appropriate point on the
board near the edge connector corresponding with the letters on
the wiring diagram.

THIS COMPLETES ASSEMBLY OF YOUR AR323 DUAL MIXER.

There is no calibration or test procedure required. Your AR 323 Dual
Mixer is now ready to use.

■?>■>,
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AR 323 DUAL MIXER PANEI WIRING DIAGRAM—rear vie*

.*

tide view of pot

Arrows indicate a
wire to the PC board.
All wires with arrows
and ground bus with
thick lines must be
insulated.

*:w
j£v/~ -lop)



AR323 Mix^ffhe;c>r^,:; ,,^-.,,pac?£

THEORY OP OPERATION AR-323

DUAL MIXER \

Signals from inputs A3 and A4 are mixed by Rl and R2 into Al,
-h i ch i nve r t s the s igna ls . A2 re - i nve r t s the s igna ls to come
ou t non- inve r ted aga in . A l and A2 , however, a re fi rs t con t ro l l ed
in level (at tenuated) by PI and P2, and switch selected to go
e i ther d i rec t ly in to A2, in wh ich case they come out inver ted ,
or into Al , in which case they come out non- inverted.

Mixer B works the same way.Now, A3 is a d i f ferent ia l ampl ifier
which mixes the outputs of mixer A and mixer B, but B is inverted,
whi le A is not .Thus, the output is A-B.

A6, on the other hand, is a non-invert ing mixer which adds the
two outputs from A and B to give A+B.

All 6 amplifiers are LM 301A op amps with feed-forward
compensat ion ( the 150 pf capaci tor) for good high frequency
response.

of 1
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PARTS LIST "•*■ j

A R 3 2 4 D u a l L F O p a r t s ) p 1 o f 2
. . . . X , . . - . . . ' . . . .

aS&L L.fTo., LAG, INVERTER

NUMBER QUANTITY DESCRIPTION^ VALUE .AND RATINGS

NOTE : QUANTITES FOR LF& PART* ARE' FOR 2
C l , 2 Capac i to r,D isc . . . 0 . 1 m f d , 2 5 v
G 3 , 9 , l l 5 C apac i tor,Tanta lum 1 m f d , 5 0 v
C 4 , 5 , 1 0 ,
C6
C7,8

12, 14 8
2

C a p a c i t o r , D i s c
1 1 1 !

3 3 pf
0 .001 mfd

4 I I - ' ' ' ! ' 0.0 05 mfd

C13 I C a p a c i t o r , D i s c 1 5 0 p f
D l t h r u 6 12 D i o d e , . ' i l i c o n IN 914, IN 414 8

o r e q u i v a l e n t
P I 2 P o t e n t i o m e t e r , 1 / 4 " s h a f t 1 0 0 k , l o g
P2 i_ 1 ! . » - . 1 meg , log
P3 -\ 1 1 I ' 1 0 0 k , l i n e a r

Q l , 4 A Trans is to r,NPN 2N3393 o r TE3393
Q2,5 4 Trans is to r. , . PNP 2N3638
Q6 2 F i e l d E f f e c t T r a n s i s t o r ,

N-Channe1 E 2 1 2 ( S i l i c o n i x )
0 7 . 8 Tr a n s i s t o r, - D u a l P N P 3347-1
HI. 2. 3.15.27,31 11 Re si stor,Carbon 100k, 10%
R4,7 4 n « 10k, 10%
R 5 , 1 6 , 1 9 ,21 , 2 9 ,
33 ,34 11 t f I t I k , 10%
R6 2 R e s i s t o r . C a r b o n 470 ohm, 10%
R 8 , 9 , 1 4 6 ! ! I I 47k, 10%
RIO, 2 - . ; - « . , n 10 ohm, 10%
R l l •-1 ;..;?«. .•■.'").■•■ 100 ohm, 10%
R12 2 .... ■■'« • 680 ohm, 10%
R13,23 4 it" . ■"'[ 11"; 2 .2k , 10%
R17 o*. 1 ? . I T '■ 6.8k , 10%
R18.20 .24 6 15k, 10%
R2 2 2 ' " ' ' * : - . . - . 390 ohm, 10%
R2 5,26 4 . . . ' . * - • . ' ^ . • ' y . V : . . . I I 5.6k. 10 %
R2 8 3 -."-• '" ' i '■:'• -'■■■ ' " 1 meg, 10%
R30 ]. t r k 39 ohm, 10%
R32 1 i t i t . . . . . 120k, 10%
T l 2 Tr i m p o t " 5 0 k , l i n e a r
U l 2 O p e r a t i o n a l T r a n s c o n d u c t a n c e

A m p l i fi e r
CA308 0 (RCA)

U2 , 3 , 4 ,5 ,6 C ■■"Op&T atixstee%; •*' jxmpl i f i e r LM301A
Q3 2 Dar 1 ington- ,Tzansi s tor MPS-A65

■ ■
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PARTS LIST * AR-324 * (cont.)

Q U A N T I T Y D E S C R I P T I O N

X 2 J a c k , M i n i - P h o n e
1 P r i n t e d C i r c u i t B o a r d
1 F r o n t P a n e l
4 K n o b , 1 / 4 " s h a f t
X F r a m e
2 B r a c k e t
6 S c r e w , 4 - 4 0 x 3 / 1 6 "
6 N u t

P C Card Guides
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ARIES System 300 Music Synthesizer
'Module AR 324

Dual LFO, Lag, Inverter Assembly Instructions

The previous pages were written as a general guide, to familiarize the
builder with the components. Here, Now, are the specific assembly
instructions for building your Dual LFO, Lag, Inverter module. It is
recommended that you do the following before you proceed:

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oils
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

( ) ! • P r e p a r a t i o n i r o r n . T
Lay the circuit board down on a sheet of white paper. PLACE METAL
SIDE DOWN! Turn board so that connector strip is to the left.

Lay the assembly drawing down near the board.

Unpack the parts carefully and place in a large box or tray so they
won't get lost.

Have the following tools nearby:
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin core solder!
Small diagonal wire cutters
Small long nose pliers
Regular pliers
Flat blade screw driver

( ) 2 . J u m p e r s
Find jumper Jl on drawing. Measure Jl on the PCboard. Cut a
piece of insulated wire one inch longer than Jl measures on the PC
board. Strip l/2 inch of insualtion from each end being carefull not
to damage the wire itself. Bend the bare ends to a right angle and
insert into the holes on the board, according to the drawing. While
Holding the ends down against the board, bend them at a 45 degree
angle on the foil side of the board to hold the wire in place.
Solder and cut off the excess. (Refer to the Introduction on parts
installation.) Install J2 through J 5 in the same manner.

( ) 3 . R e s i s t o r s
( Remember that you will be assembling two LFOs and one Lag and one
Inverter on the same board when you proceed with the following
Instruct ions.) Insta l l a l l 62 res is tors on the c i rcu i t board. F i rs t
install R 101 through R 127, then install R: 201 through R 227, then
install R 28 through R 34. To avoid breaking the resistors leads,
bend the leads at least 1/16 of an inch away from the body of the
r e s i s t o r.
For examples

C o r r e c t I n c o r r e c t
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( ) 4 , C a p a c i t o r s
Install all 24 capacitors on the board. First install C 101 through
G 110, then install C201 through C 2l0, then install C li through
G 14. Be careful to observe polarity where indicated.

( ) 5 . D i o d e s
Install all 12 diodes on the board. First install D 101 through
D 106, then Install D 201 through D 206. Be carefn to observe
polarity where indicated.

( ) 6 . T r a n s i s t o r s
Install ail 8 transistors on the board. Be careful Lo maintain
proper orientation of the leads.

( ) 7 . In tegrated Circu i t Ampl ifiers
■ Install all 10 Integrated Circuit Amplifiers on the board. First

Install U 101 and U201 labelled CA 3080. Observe proper orientation
of the leads. Now install all other Integrated Circuit Amplifiers
as indicated . ( U 102 through U104, U 202 through tl 20c)

( ) 8. Install all two trim pots on the board, as shown.

MODULE ASSEMBLY- Please refer to Module Assembly Drawing

( j l. Unpack the frame, bag of hardware and front £«£•
2. Snap the two plastic card guides nto ^ holWhich hold the board( > Be sure that the Pal™ °* *f Jr*m*e g(xhe bottom one is shown

point toward the rear of the irame. ^j-uo

f ^ t y ^ e ? £ & £ ? £ - ^ t h V p a i r s o f p l a s t i c t a b s
pinch the edge of the circuit board proper^

( } 4 . U s i n g 4 - 4 0 X 3 / 8 " s c r e w s n * ™ * * * ™ 0 ™ ^ X ' S L u Vo u l d b eto the frame as shown in the drawing, me u
entirely on the component side of the bo^rd

( , 5. Now screw the board to the brackets. DOUBLE CUE CK THAT( ) screw f rom the fo i l s ide p f the board-DOUBLE i
THE HEAD OF THE SCREW DOES NOT TOUCH Al e#

( ) 6 . U n p a c k t h e f r o n t p a n e l ^ " ^ ^ ^ p j " ^ ! a n d p r o c e e d t h r o u g h
£ SS^S^/sZ re^^wTrLVrfose I which wiring is
done"etween components on the panel, but not to the board)
before finishing the module assembly

( } 7. Mount the top of the panel to he op of the modv ubB Btlckl„Bthe lop two potentiometers as foUowB. II une

4-40 screws and nuts.
1 ) 9 . i n s t a l l t h e o t h e r p o t s o n t o t h e P " « J - h e l d r a w i n g .
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PANEL WIRING-Refer to panel wiring diagram and board assembly drawing.

( ) 1 . Run a w i re connec t i ng the g rounds o f a l l 12 j acks shown .
2 Run an insulated wire from pin 3 of P 101 to pin 3 of P 201

and from there to the appropriate point on the board.
( ) 3 Run a wire connecting pins 2 and 3 of P2 and from thereto theK } J\ appropriate point on the board as indicated on the assembly

( ) 4 . W i r fa l l f ou r po ts to the appropr ia te po in ts on the board as
indicated on the assembly drawing Wire one ata time
Wire all 12 jacks to the appropriate point s on the board near
the edge connector which correspond with the letters indicated
on the wiring diagram. Wire one at a time.

( ) 5 .

THIS COMPLETES ASSEMBLY OF YOUR AR 324 DUAL LFO, LAG,AND INVERTER,
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AR 324 Dual LFO, Lag, Inverter Panel Wiring - Rear View

Arrows indicate a
wire to the P G board,
Al l wires with
arrows and ground
bus with thick
lines must be
insulated.

NOTE:

Jacks with arrows
are wired to holes
in the board on
the connector
s t r i p .
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AR324 Dual LFO, lag, inverter tr im procedure

Your AR324 requires only one trim on each LFO, and this is
bes t done w i th an osc i l l i s cope w i th DC ve r t i ca l amp l i fie r.
However, with a slow frequency sett ing, a good approximation
can be achieved with a fast vol tmeter, or by ear using the
LFO to control something on the synthesizer.

1. monitor the LFO swwtooth output with the scope
2. Set the frequency pot at 3
3. Adjust the tr im for a 10 vol t sawtooth waveform

(this should be approx. Ov to 10 v)
4. Do the same for the other LFO.



* \

AR3 2 4 Dual LFO
T h e o r v o f O p e r a t i o n p 1 o f

THEORY OF OPERATION AR-32 4

DUAL LFO, LAG, INVERTER

I . L o w F r e q u e n c y O s c i l l a t o r ( L F O )
T h e r e a r e t w o i d e n t i c a l L F O c i r c u i t s . T h e b a s i c w a v e f o r m i s a
t r i a n g l e . V o l t a g e f r o m t h e l o g a r i t h m i c p o t P I i s a p p l i e d t o t h e
e m i t t e r r e s i s t o r , R 1 8 , o f 0 8 . D 5 b a l a n c e s t h e b a s e - e m i t t e r
v o l t a g e o f 0 8 . T h e c u r r e n t f r o m e m i t t e r t o c o l l e c t o r i s t h e n
a n e x p o n e n t i a l f u n c t i o n o f t h e r o t a t i o n o f P I . N o w, U 3 i s a
c o m p a r a t o r w i t h p o s i t i v e f e e d b a c k , w h i c h w i l l l a t c h o n t o e i t h e r
+ 1 3 v o l t s o r - 1 5 . A s s u m e i t i s p o s i t i v e . T h e n U l h a s a p o s i t i v e
v o l t a g e a t p i n 2 , i t s n e g a t i v e i n p u t . T h e n , a c u r r e n t w i l l b e
d r a w n i n t o p i n 6 , a p p r o x i m a t e l y e q u a l i n m a g n i t u d e t o t h e
c u r r e n t f r o m 0 8 i n t o p i n 5 . T h i s c a u s e s C 9 t o c h a r g e n e g a t i v e l y.
T h e r e s u l t i n g n e g a t i v e - g o i n g v o l t a g e i s b u f f e r e d b y v o l t a g e
f o l l o w e r U 4 , a n d a p p l i e d t o p i n 3 o f U 3 t h r o u g h R 2 6 . " h e n t h e
v o l t a g e a c r o s s R 2 6 i s n e g a t i v e e n o u g h t o c o m p e n s a t e f o r t h e
p o s i t i v e v o l t a g e a c r o s s R 2 4 , p i n 3 b e c o m e s n e g a t i v e . T h i s i s t h e
p o s i t i v e i n p u t o f a n o p n m p , s o t h e i n p u t t h e n j u m p s n e g a t i v e .
T h i s , t h r o u g h R 2 4 , m a k e s t h e i n p u t e v e n m o r e n e g a t i v e . H o w e v e r,
t h e c h a n g e i n i n p u t m a k e s U l s u p p l y c u r r e n t o u t o f p i n 6 , ' i i i e h
r e v e r s e s t h e d i r e c t i o n o f c h a r g e o f C 9 . I t s v o l t a g e r i s e s n o w ,
u n t i l i t b e c o m e s p o s i t i v e e n o u g h t o r e v e r s e U 3 a g a i n . T h i s c y c l e
r e p e a t s , a n d g e n e r a t e s a t r i a n g l e w a v e , w h o s e f r e a u e n c y r i s e s a s
m o r e c u r r e n t i s p u t i n t o U l b y t u r n i n g u p P I . I n c i d e n t a l l y , t h e
o u t p u t o f U 3 i s a s q u a r e w a v e , w h i c h i s s h i f t e d t o a l e v e l o f
0 to +10 volts by D2, R22, and R2 3.

Meanwh i l e , Q7 i s ad j us ted t o have t he same cu r ren t r anc ro as 08 .
b y t r i m p o t T l . T h e c u r r e n t o u t . o f t h e c o l l e c t o r o f Q 7 c h a r g e s u p
C 3 l i n e a r l y ; t h a t i s , i t s v o l t a g e r i s e s u n i f o r m l y . ( I n i t i a l l y ,
when d i scha rged , t he + s i de o f C3 i s a t - 15 vo l t s . ) I - 7hen t he
o u t p u t o f U 3 j u m p s p o s i t i v e , C 8 d i f f e r e n t i a t e s t h e w a v e t o g i v e
a p u l s e . T h i s t u r n s o n 0 4 , w h i c h t u r n s o n Q 5 . T h e t w o t r a n s i s t o r s
h o l d o n e a n o t h e r o n , d i s c h a r g i n g C 3 r a p i d l y , u n t i l i t i s s o
d i s c h a r g e d t h a t i t c a n ' t s u p p l y e n o u g h c u r r e n t t o k e e p 0 4 a n d ( \ 5
o n . T h e n , t h e y b e c o m e n o n - c o n d u c t i n g a g a i n , a n d C 3 s t a r t s t o
C h a r g e a g a i n . T h e c u r r e n t i n 0 7 i s a d j u s t e d s o t h a t C 3 c h a r g e s
b y a b o u t 7 v o l t s ( + s i d e o f € 3 a t - 8 v o l t s ) b y t h e t i m e t h e p u l s e
d i s c h a r g e s i t . T h e r e s u l t i n g s a w t o o t h w a v e i s b u f f e r e d b y
e m i t t e r f o l l o w e r Q 3 , a n d a m p l i fi e d b y U 2 , t o g i v e a s a w t o o t h
o u t p u t l e v e l o f 0 t o 1 0 v o l t s .

F i n a l l y, a n y f a s t , r i s i n g w a v e f o r m , s u c h a s a s q u a r e w a v e , a p p l i e d
to the PTNTC inpu t , i s d i f fe ren t ia ted by 06 , R2 , and R.3 to q . i ve
a pu lse, o f t ioh momentar i ly turns on 01 and 02. 07 f toMr. I ' im
pu lse appear i .no a t R6 on fo r about 20 mic rosecond ' ; , wh ich r.s lo iu i
e n o u g h t o r e s e t t h e o s c i l l a t o r b y d o i n c r 3 l . h i n a s .
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THEORY OF OPERATION AR-324 (cont)

1 . I t makes U3 sw i tch to a pos i t i ve ou tpu t ( i f i t i s no t
a l r e a d y p o s i t i v e ) .

2. I t al lows R27 to turn on FET switch 06, -hich discharges
09 .

3 I t turns on 04 and 05, d ischarg ing 03.
Thus ' , t he osc i l l a to r w i l l be synchron ized w i th the ex te rna l
synd inpu t s igna l .

I I L a o C i r c u i t
This is a c i rcui t which provides a var iable, amount of s lowing
down, or low pass fi l ter ing.

A signal at the input goes through R29 and the variable
resistance of P2, and must charge or discharge Cl l . The higher
i t s res is tance , the less cu r ren t can flow f rom the s igna l , and so
O i l w i l l t ake l onger to change i t s vo l t age . The ou tpu t i s bu f fe red
bv U5, connected as a high impedance voltage fol lower.R28 provides
a path to ground for Cll and pin 3 of IT5 when the input is not
connected to anything.

I I I I n v e r t e r C i r c u i t
This is a standard op amp inverter, coupled to the input through
a var iab le a t tenua to r, o r leve l con t ro l (P3) . Max imum gam is -1 .

- 2 -







W A R - 3 2 5 N O R M A L L E D P R E P A T C H K I T

The AR-325 NORMALLED PREPATCH KIT consists of a set of instructions and a
se t o f p ressure sens i t i ve adhes ive back labe ls .

Set t ing up normal connect ions is a fa i r ly easy procedure which a l lows the
syn thes izer user to p lay h is ins t rument w i thou t pa tch cords , and a t the
same t ime re ta in the flex ib i l i t y o f h i s i ns t rument because a no rma l connec t ion
can be over r idden by the inser t ion o f a patch cord in to the appropr ia te
i n p u t .

The AR-325 decal set is intended for a system of input normals—that is , a
sys tem in wh ich the norma l con tac t i s used exc lus ive ly on inpu ts . Us ing th is
l o g i c c o n s i s t e n t l y m a k e s i t e a s i e r t o k e e p t r a c k o f s i g n a l fl o w. W i r i n g a
normal led patch wi l l not in ter fere wi th the removal o f a module f rom the case,
but will mean that the modules must be kept in the same module space in the
c a b i n e t .

The fi rs t s tep in se t t ing up a normal led prepatch is to work out a b lock
d iagram of the bas ic pa tch you want to w i re . Then repeat the fo l lowing
t h r e e s t e p s u n t i l i t ' s c o m p l e t e .
1) Run an insulated wi re f rom the output terminal on the edge connector
of the module producing the desired signal to a spare terminal on the module
rece i v i ng tha t s i gna l . Re fe r t o cha r t o f edge connec to r p i n ass ignmen ts .
2) On the P.C. board of the receiv ing module, locate the edge connector
finger co r respond ing to the spare te rmina l you 've connec ted . Run a w i re
f rom th is te rmina l to the normal te rmina l on the input jack you w ish to
h a v e t h e s i g n a l . fi ' / S e K m m .

3) F ind a pressure-sens i t i ve adhes ive backed labe l w i th the name of the
o u t p u t a n d fi x i t t o t h e f r o n t p a n e l n e a r t h e i n p u t j a c k .

Th is comp le tes a no rma l led connec t ion . S imp ly repea t th i s p rocedure un t i l
the patch is complete.

NOTE: A four conductor cable can be run from the AR-313 keyboard interface
to the main cab inet to br ing keyboard s igna ls there for normal led use.

Here are some suggest ions for normal led connect ions:
1. KBD Voice vol tage to VCO's control inputs; KBD Voice vol tage to VCF's

c o n t r o l i n p u t s .
2. KBD Gate & t r igger to envelope generators
3 . KBD t r igger to LFO inpu ts
4. VCO outputs to mixer
5. VCO outputs to balanced modulator
6 . M ixer ou tpu ts to VCF
7. VCF outputs to VCA
8. VCA outputs to output module
9 . Enve lope genera to r ou tpu ts to VCF con t ro l i npu t
10. Envelope generator to VCA contro l input
11 . Enve lope genera tor to float ing a t tenuator S i t s ou tpu t to VCO pu lse

modu la t i on i npu t
12 . LFO t r iang le ou tpu t to floa t ing a t tenua to r & i t s ou tpu t to VCO pu lse

w id th modu la t i on i npu t
13. LFO tr iangle output to VCF

The l i s t cou ld go on and on you ge t the idea .



ARIES MUSIC INCORPORATED AR-325 NORMALLED PREPATCH KIT

P.C. Card Edge Connector Pin Assignments

Edge
C o n n . n S l a \ * < b a \ * O » \ * a - p r f ^ , r f
P i n ^ & $ fl  & & A & * j F * $ P f S T

+ 1 5 v . + 1 5 v . + 1 & / . + 1 5 v . + 1 5 v . + 1 5 / . + 1 5 v . + 1 5 / . + 1 5 v .

G a t e A u d i o X A u d i o C o n t r o l S / H M i x e r L F O 1 A u d i o
I n p u t I n p u t I n p u t I n p u t I n p u t I n p u t A l I n . S y n c I n p u t
G a t e A u d i o Y A u d i o C o n t r o l S / H M i x e r S a w . 1 A u d i o
I n p u t I n p u t I n p u t I n p u t I n p u t O u t p u t A 2 I n . O u t p u t I n p u t
S p a r e A u d i o S p a r e A u d i o C o n t r o l S / H M i x e r P u l s e 1 A u d i o

I n p u t I n p u t I n p u t T r i g A 3 I n . O u t p u t I n p u t
S p a r e A u d i o S p a r e A u d i o C o n t r o l S / H M i x e r T r i a n g l e F c M o d .

I n p u t I n p u t I n p u t G a t e A 4 I n . 1 O u t p u t I n p u t
S p a r e S p a r e S p a e e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

T r i g . C o n t r o l A t t n . 1 C o n t r o l S y n c P u l s e M i x e r L F O 2 F c M o d .
I n p u t I n p u t I n p u t I n p u t I n p u t O u t p u t B 1 I n . S y n c . I n p u t
T r i g C o n t r o l A t t n . 2 C o n t r o l P W M S a w . M i x e r S a w . 2 F c M o d .
I n p u t I n p u t I n p u t I n p u t I n p u t O u t p u t B 2 I n . O u t p u t I n p u t
S p a r e C o n t r o l S p a r e C o n t r o l S p a r e F M M i x e r P u l s e Q M o d .

I n p u t I n p u t I n p u t B 3 I f t . . O u t p u t I n p u t
S p a r e C o n t r o l S p a r e C o n t r o l S p a r e S y n c M i x e r T r i a n g l e Q M o d .

I n p u t I n p u t I n p u t B 4 I n . 2 O u t p u t I n p u t
M G N D . G N D . G N D . G N D . G N D . G N D . G N D . G N D . G N D .

S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

A D S R O u t p u t O u t p u t O u t p u t S a w . W h t . A L a g N o t c h
O u t p u t O u t p u t O u t p u t O u t p u t I n p u t O u t p u t

R A D S R O u t p u t O u t p u t O u t p u t T r i a n g l e P i n k B L a g H i g h p a s s
O u t p u t O u t p u t O u t p u t O u t p u t O u t p u t O u t p u t
A D S R O u t p u t A t t n . S p a r e S i n e R a n d o m A + B I N V . B a n d p a s s
O u t p u t 1 O u t . O u t p u t O u t p u t O u t p u t O u t p u t O u t p u t
A D S R T e s t A t t n . S p a r e P u l s e C k . T r i g A - B I N V . L o w p a s s
O u t p u t O u t p u t 2 O u t . O u t p u t O u t p u t O u t p u t I n p u t O u t p u t

S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

W S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e S p a r e

S p a r e S p a r e S p a r e S p a r e S r e S p a r e S p a r e S p a r e S p a r e

- 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v . - 1 5 v .
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PARTS LIST * AR-326 * OUTPUT CONTROL MODULE-

NUMBER QUANTITY DESCRIPTION

C l
C2
C3
Dl thru 4

PI
Q l , 3
Q2
R l
R2,3,4, 5
R6
R7,13,14
R8
R9,10
R l l , 1 2
S I
U l
PL1
R15

2
2
2
8 •

2
4
2
2
8
2
4
2
4
2
1
2
1
1
2
1
14
2
1

C a p a c i t o r, D i s c

D i o d e , S i l i c o n

P o t e n t i o m e t e r, 1 / 4 " s h a f t
Trans is to r,NPN
Trans is to r,PNPRe sistor,Carbon

ii
n
ii

i t i i
i i n

Sw i t ch ,Togg le
O p e r a t i o n a l A m p l i fi e r
Pilot Lamp Assembly
Res is to r,Carbon
Jack,Phono
Jack,Stereo Phone
Jack,Min iphone
Pr i n t ed C i r cu i t Boa rd
Front Panel

VALUE AND RATINGS

0.1 mfd , 25v
100 pf
33 pf
1N914,1N414 8
o r e q u i v a l e n t
100k, log -
2N3393 or TE3393
2N3638
100k, 10%
10 ohm, 10%
10k, 10%
Ik, 10%
270 ohm, 10%
220 ohm,20%, 1/2W
470 ohm,20%, 1/2W
SPST,117 VAC, 1A
LM301A

47kl0%
Swi tchcra f t 3501 fp
Swi tchcra f t 12B
Swi tchcra f t 42A
#1162

2 K n o b
9 # 4 x 1 / 2 " W o o d S c r e w
8 1 / 8 " P h e n o l i c S p a c e r
1 T e r m i n a l S t r i p , 6 P o i n t



ARIES System 300 Music Synthesizer
Module AR 326

Output and Power Assembly Instructions

AR326 Output & Power
Assembly Page 1 of 5
22 September 1975

The previous pages were written as a general guide, to familiarize the
builder with the components. Here, now, are the specific assembly
instructions for building your Output and Power module.
It is recommended that you do the following before you proceedi

Find a place where you can work through completion, without
disturbing your set-up.
Use adequate lighting.
Wash your hands before starting. This removes contaminating oils
and perspiration and makes assembly more comfortable.
As you proceed, check off each step with a pencil.

NOTE!
The AR 326 Output and Power Module is slightly different in
construction from the other ARIES modules, instead of a frame and
regular sized circuit board, two smaller circuit boards and a
terminal strip will be mounted on the inside right hand,panel of
the synthesizer case. PLEASE FOLLOW INSTRUCTIONS CAREFULLY.

( ) 1 . P r e p a r a t i o n
Unpack the parts carefully and place in a large box or tray so they
won't get lost.

Find the two circuit boards and lay one aside. Assemble one board
completely before you begin assembly of the other one.

Lay the circuit board down on a sheet of white paper. PLACE METAL
SIDE DOWN! Turn board so that wire terminals are to the left. -

Lay the assembly drawing down near the board.

Have the following tools nearbys
Pencil tip soldering iron, hot and tinned (solder coated)
Solder—Use only thin rosin core solder!
Small diagonal wire cutters
Small wire strippers
Small long nose pliers
Regular pl iers
Flat blade screw driver

( ) 2 . R e s i s t o r s
Careful ly instal l al l 10 resistors on the circuit board. (Rl through
RIO)
To avoid breaking the resistors leads, bend the leads at least 1/16
Of an inch away from the body of the resistor.
For example:!

C o r r e c t I n c o r r e c t

t - i -
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( ) 3 . C a p a c i t o r s .
Install all three capacitors on the circuit board. (Cl through C3J

( ) * * • D i o d e s . .
Install all four diodes on the circuit board. (Dl through D4J
Be careful to observe correct polarity as indicated on the
assembly drawing.

( ) 5 - T r a n s i s t o r s
Carefully Install all three transistors. (Ql through Q3j Double
check to insure proper installation.

( ) 6 . I n t e g r a t e d C i r c u i t A m p l i fi e r
Install the Integrated Circuit Amplifier on the circuit board.

( ) 7 . Termina l Connec t ions
Solder an 8 inch piece of wire to each of the seven terminals on
the circuit board, Wires are indicated by arrows on the assembly
drawing.

Assemble both circuit boards before proceeding.

BOARD AMD TERMINAL MOUNTING INSTRUCTIONS —
Please refer to module assembly drawing, (page 4)

Also—please see note on bottom of page 3 ***
( ) 1. Unpack the bag of hardware &front panel.
( ) 2. Take the terminal strip and attach Rll between pins 1 and 2, and

R12 between pins 4 and 5 as shown on the module assembly drawing.
Also instal l R13 and R14, as shown at upper r ight corner
of module assembly drawing.

( ) 3. With the wood screw provided, mount the terminal strip to the inside
right hand panel of the synthesizer case in the approximate center of
the panel.

( ) 4. Run insulated wires from pins 1,3, and 5, of the terminal strip to the
appropriate power supply connections on the edge connector, pins A, M ,
and Z * as shown on the module assembly drawing.

( ) £. Using four small wood screws and four 1/4 inch stand off washers,
mount a circuit board to the side panel about one inch from the top
and two inches from the front edge of the case.

( ) 6. Mount the other circuit board about 1/2 inch below the top one.
(■) 7. ■ Connect the power supply wires from each board to the appropriate

pins on the terminal strip,.
The terminal strip and boards are now mounted. Unconnected wires will later
be wired to the front panel.

FRONT PANEL ASSEMBLY INSTRUCTIONS —
Refer to panel wiring diagram and module assembly drawing. (pau© &)

( • \ i . T a k e t w o I O O K l o g p o t e n t i o m e t e r s
and bend the tabs, if any, out flat. Insert the shafts through the
panel f rom behind. Al ign as shown on the wir ing diagram
and secure with the nuts. BE CAREFUL NOT TO SCRATCH THE PANEL

( ) 2. Install all 14 mini-phone jacks, as shown.
( ) 3, Install both RCA output jacks, as shown.
( ) 4. Install the stereo output jack and align, as shown.
( ) • 5. Install the ON/OFF switch, as shown.
( ) 6 . I n s t a l l t h e p i l o t l i g h t . I n s e r t t h r o u g h t h e f r o n t p a n e l

and flat retaining clamp. Slide the clamp up the shaft of the high'
to the front panel until the light is securely held in place.
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( ) 7 Run a wire connecting the tips of each set of four jacks labelledP A T C H a s s h o w n .
( ) 8 Run a wire connecting the grounds of all 14 mini-phone jacks, hoth

RCA output jacks, the stereo output jack and pin 1 of Pi (channel 1),
a s s h o w n . , , •

( ) 9 Cut three pieces of INSULATED 18 GUAGE hookup wire, two
pieces 12" long, the third 7 1/2" long. Strip 1/4" of insulation
from each end of each wire.

( ) 10. Connect one 12" piece between pin 1 of SI and pin 2 of PI.v (PI iS the four pin plug supplied as part of the AR322 Power Supply.)
t ) 11 Connect the other 12" piece between pin 2 of SI and pin 4of PI.
() 12* Using solder, splice the 7 1/2" piece of wire so as to extend one

of the two leads of the pilot lamp PL1. Carefully insulate the
splice with electrical tape.

( ) 13. Clip the other pilot lamp lead leaving 1" of wire„ Strip 1/4"
of insulation from the end. Shorten the two leads of R15 to
3/8". Using solder, splice the shortened pilot lamp lead to
one end of the resistor and insulate the splice carefully with
electrical tape. Solder the other end of R15 to pin 2 of SI.

( ) 14 Using electrical tape, insulate the connections at SI. REMEMBER:
THESE CONNECTIONS WILL BE AT LINE VOLTAGE!
Bundle the three wires leading to PI into a single cable.

( ) Run wires from the +10V and -foV terminals on the terminal strip* 13' (pins 2 and 4) to the appropriate jacks on the front panel, as
l a b e l l e d o n t h e p a n e l w i r i n g d i a g r a m . # _

( ) 14. Wire the remaining wires on the circuit boards to the appropriate
points on the front panel. Wire one circuit board at a time to
avoid confusion.

( ) 15 Plug the Jones plug into the receptacle on the power supply.
( ) 16*. Witb the screws supplied, Mount the front panel to the synthesizer

case.

YOUR'AR 326 OUTPUT AND POWER MODULE IS NOW READY TO USE..

*** A note about connecting the 5 volt supply:

You will notice that the parts list calls for a 6-point
solder terminal, whereas the instructions (on page 2)1 and^the• J.-,,,..™ ina.™ a\ onlv r*5fer to a 5-point terminal, ine extra
tS SX caused for the ?5v supply to ^^J?**"
of vour own design which require +5v. Use pin "N (the one
BELOW ground pin "M") on the edge connector if you wish to
bus Z Iv m instruction 4 of the Board & Terminal Mounting
Instructions (page 2).

3 -
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AR 326 OUTPUT AND POWER MODULE PANEL WIRING DIAGRAM — rear view

Arrows pointing in
indicate a wire from
the circuit board or
terminal strip. Ail
wires with arrows
and ground bus with

thick lines must be
insulated. TAKE
PARTICULAR CARE
to insulate wires
associated with PLlf
SI, R15 (and PI of
AR322) as these are
EIGH VOLTAGE.

f rom
- channel # (bpar <i m

l 2 STE9-BO
2, S arHCK

f f t C ' / V f y

pin # on 4-pm
plug (PI as
supplied with
AR322 Power
supply.

3~B° 7 c



THEORY OF OPERATION * AR-326 * OUTPUT POWER CONTROL MODULE

The AR-326 consists of two identical head phone driver
amplifiers. The input, from the lower mini phone jack, is
attenuated by PI, and coupled into op\amp Ul through Cl.
Ul drives Ql and Q2, which form class AB power amp, which is
biased by constant-current source (Q3) . Feedback from the
output to pin2 of Ul establishes the proper gain and keeps
distortion low. The output is coupled to (1)1/2 of a stereo
phone jack,and (2) an RCA phone jack. R9 and RIO provide the
proper impedance for driving both low and high impedance phones,and also provide short-circui t protect ion.

In addition, two sets of jacks provide +10 volts and -10 volts
(approximately) from voltage dividers R11-R13 and R12-R14.
There are two sets of four jacks connected together,i
provided for assistance in multiple patching.

Finally, the power switch Si, and pilot l ight PLl, from the
synthesizer power supply are mounted on the front panel.
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310, 322, 326 Assembly
Page 1 of 2 19 Sept 1975
INCLUDE with assembly

instructions of both 322 & 326

I 1 A R I E S S Y S T E M 3 0 0 M U S I C S Y N T H E S I Z E R * * * * * * * * * * * * * * * * ** I S Y S T E M A S S E M B L Y

(AR-310 CASE, AR-3 22 POWER SUPPIy,AR-3 26 OUTPUT
CONTROL MODULE)

( ) 1. Mount the power supply to the cabinet.Use two angle
brackets mounted to the holes in the lower corner of the
power supply board, with machine screws and nuts.NOTE:Some
ear l i e r boa rds do no t have ho les . I f you rs doesn ' t , d r i l l a
1/8" hole, 1/2" up from the bottom and 3/16" in from the side,
through each lower corner. Then screw them down to the
cabinet, using the dimensions shown on the drawing (Power
supply board 1.7/8" in from back recess, and 3" from side).

( ) 2 . Us ing a long w i re , connec t the te rmina ls labe l led "A" on
all 10 connectors together. You may use bare wire, T->ut run
the w i re t igh t l y enough so i t can ' t shor t to any o ther p in
or to the meta l bar.

f ? - . '
( ) 3 . S i m i l a r l y, c o n n e c t a l l " M " t e r m i n a l s t o g e t h e r.

( ) 4 . F i n a l l y, c o n n e c t a l l " Z " t e r m i n a l s t o g e t h e r .

( ) 5^ Cut three p ieces of ^ inaulated wire,each 30" long,
and s t r ip 1 /4" o f insu la t ion f rom each end.

( ) 6} Colder one wi re to terminal "AM of the connector c losest
to the le f t s ide o f the cab ine t ( r igh t s ide when v iewed f rom
rear) . . Solder the other end to p in 2 of one of the 8-pin (octa l )
p lugs furn ished wi th the power supply.

;■!■: ' ( ) 7. Connect the second wire f rom terminal "Mw of the same
connector to p in 8 o f the oc ta l p lug.

|
( ) 8. Connect the last wire from terminal "Z" of the same
connector to p in 4 o f the octa l p lug.

C ) 9 . Tw is t , l ace , o r t ape the t h ree w i res t oge the r nea t l y.

( ) 10. Plug the octal plug into any one of the three sockets
on the power supply.

( ) 11. Assemble and wire in the AR-326 Output and Control
Module i f you've not already done'so. (Refer to AR-326 Assembly
Instructions). However, BEFORE CONNECTING +15v and -15v wires
to the module, check the power supply connections as fol lows:
(D isconnec t i f a l ready w i red ) .

S C ) 12, P lug in the Jones p lug f rom the AR-326 On-off swi tch to
1 t h e p o x ^ e r s u p p l y .

:::

-
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( ) 13. Plug in the A C Line Cord from the power supply. Connect
D C volt meter from the "M" terminal of any module connector
to the "A" terminal (+ lead on "A") .Turn on AR-326 switch:.
Meter should read within 1 volt of 15 volts. If not, TURN OFF!
Supply or wiring needs trouble shooting.
( ) 14. Turn off supply. Connect voltmeter from the |*Z" terminal
of module connector to the "Mw terminal C+lead on "M").

( ) 15. Turn on supply. Meter should, again, read within lv
of 15vol ts.

( ) 16. Turn off supply, unplug A C line cord, and finish AR-326
assembly (wire up +15v and -15v lines).

( ) 17. Now plug in all of your synthesizer modules, if you
have any. Be sure the board terminals are fully inserted in
the connectors .

( ) 18. Trim and test each module, if not already trimmed
V7ITH YOUR POWER SUPPLY.

( ) 19. Screw each module to the mounting strips, using 3
m a c h i n e s c r e w s p e r m o d u l e . ■ . . . . :

YOUR ARIES MUSIC SYNTHESIZER IS NOW READY FOR OPERATION !

.■■•'.

'

; : I

.- .*

i :
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ARIES System 300 Music Synthesizer Module AR-327 

Multifunction Voltage-Controlled Filter 

Assembly Instructions 

(Please refer to the System 300 General Assembly Instructions as a general guide to 

parts identification and mounting.) 

We highly recommend that you: 

(a) Find a place where you can work through completion, without disturbing set-up. 

(b) Use adequate lighting. 

(c) Make sure your hands are free of grease or oil which would interfere with 

proper soldering. 

(d) Check off each of the following steps, as you proceed. 

( ) 1. PREPARATION: Lay the printed circuit board, METAL FOIL SIDE DOWN, on a sheet of white 

paper. Turn board so that connector strip is to the left. 

Place the LAYOUT DRAWING down flat, near the board. 

Unpack all parts carefully, and place in a large box or tray, so they won't get lost. 

Have the following tools nearby: 

* Pencil-tip soldering iron, hot, clean, and tinned (solder coated). 

* Solder USE ONLY thin ROSIN-CORE (Electronic grade) solder. Any other 

type will destroy the connections, and voids the warranty! 

* Small Diagonal wire cutters. 

* Small wire stripper. 

* Small long-nose pliers. 

* Small or medium flat-blade screwdriver. 

(vr 2. RESISTORS : Carefully install all 52 resistors on the board (labelled Rl thru R52 on 

the Layout drawing, Schematic drawing, and Parts list). NOTE: To avoid possible lead 

breakage, bend leads about 1/16" away from body of resistor, as shown here: 

CORRECT: INCORRECT: 

TTlTTfl 

Incidentally, you should use the same caution on other components. 

M 3. POTTED EXPONENTIAL BLOCK: This MAY be already installed on board. If NOT, 

insert the 6 wires as shown on Layout drawing, and solder. 

(k/$ 4. DIODES: Install all 4 (Dl thru D4). OBSERVE POLARITY! (Direction of band). 

(\J 5. CAPACITORS: Install Cl through C15. On Cl,2,& 14, observe polarity. Note, also, that 
C8 & C10 are Mica or Film capacitors, rather than Discs. 

Scan by Manual Manor
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ARIES AR-327 Assembly Instructions (cont'd) 

TRIMPOTS : Install Tl through T6 on the board. 

(\)//?. TRANSISTORS: Carefully install all 6 transistors, as shown on the Layout drawing.(Ql thru Q6) 

Note that there 3 different type numbers (see also the Parts List.) 

( ) 8. INTEGRATED CIRCUITS (301 Type) : Install all 5, paying particular attention to the 

position of the tab above pin 8. These devices may be labelled LM 301, SG 301, 

LM 301A, etc., the important thing being the number 301. (Ul,2,4,6,8). 

( ) 9. INTEGRATED CIRCUITS (CA 3080 Type): Install all 3 (U3,5,7). Observe position of tab. 

( ) 10. JUMPER WIRES : Cut and strip a piece of INSULATED wire to fit where Jl is shown, 

on the Layout drawing. Install. Repeat for J2 thru J7. 

THIS COMPLETES ASSEMBLY OF THE P.C. BOARD 

MODULE ASSEMBLY & PANEL WIRING : 

Please refer to Module Assembly drawing. 

( ) 1. Unpack the frame, bag of hardware, and front panel. 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that the pairs of 

tabs point toward the rear, as shown. 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame together 

against board, so that the board fits snugly in the guides, between the tabs. 

( ) 4. Using the 4-40 x 3/8" screws & nuts, mount the two angle brackets to the frame, as shown. 

The brackets should be on the component side of the board. 

( ) 5. Now screw the board to the brackets. Insert the 4-40x3/8" screw from foil side of board. 

DOUBLE CHECK THAT SCREW HEAD DOES NOT TOUCH ANY METAL FOIL!!! 

( ) 6. Refer to PANEL WIRING Diagram. Be careful to avoid scratching front of panel. 

Mount all 12 mini—phone jacks . Insert jacks from rear, and place washer on front of panel. 

Tighten nut WITH JACK IN POSITION SHOWN. 

( ) 7. Connect the ground terminals of the jacks together, as shown (labeled "Jack Grounding Wire" 

on wiring diagram). Use insulated wire. 

( ) 8. Mount the switch (SI) on the panel, as shown. Tighten nut over washer on front, being 

careful not to scratch panel surface. 

( ) 9. Mount the two LOWER potentiometers (pots) only (P3 and P4), as follows: First, if there 

is a tab sticking up parallel to the shaft, bend it away. Put lockwasher on pot, and insert 

pot through hole in panel, from rear. Install nut on front, and tighten WITH POT TURNED 

IN DIRECTION SHOWN. 

(cont'd on page 5) Scan by Manual Manor
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AR-327 Multifunction VCF PANEL WIRING DIAGRAM 

(Rear View) 

Arrows indicate wires to the 

P.C. board. All wires, and 

jack grounding wire, must 

be INSULATED. 

Letters refer to P.C. 

board edge connector 

strip. 

K 
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ARIES AR-327 Assembly Instructions (cont'd) 

( ) 10. Refer again to MODULE ASSEMBLY drawing. Mount top of panel to frame, using the two 

UPPER pots (PI and P2): Bend tab, if any, away; put on lockwasher; and insert pot shaft 

through rear of upper holes in front of frame. Bring panel against frame, so these pots also 

go through matching holes in panel. Tighten nuts on front of panel, with pots oriented in 

same direction as lower pots. 

( ) 11. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws & nuts. 

( ) 12. Turn all pot shafts fully counterclockwise, and mount the knobs pointing to the leftmost 

number. Tighten knob screws. 

THIS COMPLETES MODULE ASSEMBLY, EXCEPT FOR FINAL PANEL WIRING. 

PANEL WIRING Refer to PANEL WIRING diagram and P.C. LAYOUT drawing: 

( ) 1. Run a wire from the ground of the upper right jack (viewed from rear of panel, as on 

drawing) , to pin 1 of P3; then to pin 1 of PI, to pin 1 of P2, and finally to pin 1 of P4. 

( ) 2. Now connect a wire from pin 1 of P3 to the hole in terminal "M" of the P.C. board 

edge connector strip. 

( ) 3. Run a wire from pin 3 of P4 to the TIP terminal of the TOP CENTER jack, as shown. 

( ) 4. Run a wire from pin 3 of P2 to pin 3 of PI. Now connect pin 3 of PI to the point 

shown on the LAYOUT drawing, labelled "Pl-3 , P2-3", on the P.C. board. 

( ) 5. Connect pin 2 of PI to the corresponding point on the board, as shown on Layout. 

( ) 6. Connect pin 2 of P2 to its corresponding point on board. 

( ) 7. Connect pin 2 of P3 to its corresponding point on board. 

( ) 8. Connect pin 2 of P4 to its corresponding point on board. 

( ) 9. Connect pin 3 of P3 to its corresponding point on board. 

( ) 10. Now, wire pins 2 and 3 of switch SI to their appropriate points on the board, 

(pin 1 of SI has no connection.) 

( ) 11. Finally, wire ONE AT A TIME, the tip terminals of the llremaining jacks, to the holes in 

the board edge connector strip, indicated by the lettered arrows on the PANEL WIRING 

diagram. Wire in the following order, checking each letter as you go: 

( )P ( )R ( )S ( )T ( )H ( )J ( )L ( )B ( )C 

( ) D ( ) K 

YOUR AR-327 Multifunction V.C.F. is now COMPLETELY ASSEMBLED , and ready for trimming. 

NOTE : It is highly advisable to thoroughly dust off the board with a toothbrush, etc., to 

remove any metal particles, or other debris. If washing the board becomes 

necessary, use ONLY clean toluene. NEVER use water, alcohol, or anything else! 

Scan by Manual Manor
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ARIES AR-327 Multifunction V.C.F. TRIM PROCEDURE 

All that remains now is for the 7 trimpots to be adjusted. Although not difficult, you 

should approach this procedure with care and patience, in order to obtain maximum performance. 

REQUIRED: 1 15 Volt, dual regulated Power Supply, such as ARIES AR-322 

A.C./D.C. Voltmeter or D.C. Coupled Oscilloscope 

Audio Sine Wave Generator, such as ARIES AR-317 V.C.O. 

OPTIONAL : D.C. Oscilloscope 

Square Wave Generator (AR—317 also has square wave.) 

( ) 1. Refer to the AR-327 P.C. Layout drawing. Find T7 (H.F. Q. trim). Turn T7 FULLY 

COUNTERCLOCKWISE (left). 

2. Turn ALL 6 OTHER TRIMPOTS to approximate CENTER of their rotation. 

( ) 3. BEFORE TURNING ON power supply, connect the + 15 V output to terminal "A" of the 

AR—327 P.C. edge connector strip. Connect power supply GROUND to terminal "M", or 

to the AR—327 frame. Connect the — 15 V output to terminal "Z". 

CAUTION !! IMPROPER CONNECTIONS CAN DESTROY COMPONENTS ! 

<*Jr 4. Set Voltmeter (or Scope) on appropriate range for measuring up to 15 volts D.C. Connect POS 

meter lead to AR—327 frame, and NEG lead to the end of R19 which comes from the 

potted Exponential module (the end towards connector strip). 

Set FRONT PANEL controls as follows-. FREQUENCY knob up fully ( 16K ), 

RESONANCE knob fully left ( 0.5 ), AUDIO knob at 0, and Fc CONTROL knob at 0. 

(r)/ 6. TURN ON POWER SUPPLY. IMMEDIATELY feel ALL I.C.'s and TRANSISTORS 

repeatedly, for about 30 seconds, to check for overheating. Slight warming is normal 

on the I.C.'s, but TURN POWER OFF IMMEDIATELY in the event of any device 

becoming FIOT to the touch! In this case, check your wiring, and check for any shorts, 

such as metal specks on the board. 

) 7. If all seems well, adjust Tl (Frequency trim) for a reading of 1 Volt on the meter. Now, 

shift the NEG meter lead to R23 (end towards connector strip). The voltage here should 

be between 0 and 8 volts. 

8. Connect meter NEG lead to the end of R51 nearest the connector strip. Leave the POS 

lead grounded. Adjust T2 ("Q" trim) for a reading of 11 volts. 

('.) 9. Reset the following front panel controls: FREQUENCY knob = IK, RESONANCE = 32. 

Connect voltmeter NEG lead to frame (ground), and POS lead to the BANDPASS output 

(terminal "S" on connector strip). The voltage here may initially be anywhere from + 15V 

to -15V. Adjust T4 ("B" Offset trim) for a reading of OV, + 0.1V. 

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Page 2 

(/ 

AR-327 TRIM PROCEDURE (cont'd) 

10. Connect meter POS lead to the LOWPASS output (terminal "T"). Keep NEC lead grounded. 

Adjust T3 (Hi-"Q", L-H trim) for 0V, + 0.1V. 

(Vf 11. Set front panel RESONANCE knob down to 0.5. Adjust T5 (Lo -"O", L-H trim) for 

0V, ^O.IV reading at the lowpass output. 

( ) 12. Set RESONANCE knob to 4. Set meter to 10 Volts A.C, or next higher A.C. range. Connect 

meter (or Scope, if desired) between BANDPASS output (terminal "S") and ground. 

Connect a sine - wave generator between AUDIO INPUT 2 (terminal"C") and ground, and 

set the generator to a frequency of 16 Hz, and a level of approximately 1 volt. 

Set front panel FREQUENCY knob down to 16, and turn up the AUDIO knob fully. 

Now, carefully adjust Tl (Freq. trim) for a MAXIMUM A.C . voltage reading at the 

bandpass output. Check the setting by varying the generator, SLOWLY, above and below 16 Hz. 

Peak response should be at 16 Hz. 

( ) 13. Reset FREQUENCY knob to 16 K (up fully). Set generator frequency to 16 KHz. Adjust 

T6 (lV/Oct. trim) for maximum A.C. voltage reading on meter, at bandpass output. 

( ) 14. Disconnect audio generator from input. Set front panel controls as follows: FREQUENCY = 16 K, 

RESONANCE = 512, AUDIO = 0, Fc CONTROL = 2. CAREFULLY make a temporary 

connection (such as with a clip — lead) from FREQ. CONTROL 1 input jack to the + 15 Volt 

supply. While watching the A.C. meter, slowly turn T7 (H.F. "Q" trim) clockwise. At some 

point, the meter should suddenly indicate a signal, which is the filter self - oscillating. 

Back off the trimpot until the meter indicates that the oscillation has stopped. Remove the 

connection from + 15V to the FREQ. CONTROL input. 

THE AR—327 is now FULLY TRIMMED. However, if you have a scope and a square - wave generator, 

you might want to adjust the "0" with the following, more accurate trim: 

( ) 1. Set FREQUENCY = IK, RESONANCE = 0.5, AUDIO= 5, Fc CONTROL = 0. Feed in a square -

wave, at approx. 200 Hz, and 10 Volts peak-to - peak or less (AR—317 VCO output is ideal), 

to AUDIO INPUT 2. 

( ) 2. Observe LOWPASS output on scope. Adjust T2 ("Q" trim) for the sharpest corners possible 

WITHOUT OVERSHOOT, as illustrated. NOTE: If T2 is too far counterclockwise, the filter 

may distort. It is advisable to start with T2 fully clockwise, and then turn back until the 

square - wave overshoot just disappears. 

"Q" too high (Overshoots) 

r\ 
*Q" just right 

'Q" too low 
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^- PARTS LIST * ARIES MODULE AR-327 * Multifunction Voltage-Controlled Filter 

NUMBER QUANTITY DESCRIPTION VALUE & RATINGS 

Cl, 2, ff 

C4 

C5 

C6,9 ,11,13 

C7, 12, 15 

C8, 10 

Dl thru 4 

PI thru 4 

Ql, 2 

03, 5 

04, 6 

v 45 

25,49,50,52 

R51 

R&r, *3&, 43-

R38-, 39 

3 

1 

1 

1 

4 

3 

2 

4 

4 

2 

2 

2 

9 

2 

1 

1 

2 

11 

1 

3 

4 

1 

2 

3 

2 

1 

1 

1 

Capacitor, Tantalum 

Capacitor, Disc 

Capacitor> Mica or Film 

Diode, Silicon 

Potentiometer, k" shaft 

F.E.T., N-Channet 

Transistor, NPN 

Transistor, PNP 

Resistor, Carbon k watt 

1 mfd, 22 V 

,001 mfd 

33 pf 

47 pf 

150 pf 

100 pf 

330 pf 

IN 914, 1N4148 

100K, Linear 

E212 (Siliconix) 

2N3393 

2N3638 

150K, 10% 

100K, 10% 

33K, 10% 

470K, 10% 

1 Meg. 10% 

330K, 10% 

10K, 10% 

180K, 10% 

47K, 10% 

22 ohm, 10% 

4.7K, 10% 

IK, 10% 

12K, 10%' 

22K. 10% 

150 ohm, 10% 

68K, 10% 

560 ohm, 10% 

SI 

Tl thru T7 

Ul,2,4,6,8 

U3, 5, 7 

MISC. 

5 

3 

1 

2 

1 

1 

4 

1 

2 

6 

6 

12 

Switch, Toggle 

Trimpot 

Operational Amplifier 

Operational Transconductance 

Amplifier 

Exponential Current Source 

P.C. Card Guides 

Printed Circuit Board 

Front Panel 

Knobs, %" shaft 

Frame 

Brackets 

Screws, 4-40 x 3/16" 

Nuts, 4-40 

Mini-Phone Jacks 

SPST or SPDT 

50K, Linear 

LM301-A or Equiv. 

CA3080, Selected 

Category 1 

1748 
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PARTS LIST * ARIES AR-327 (cont'd) Page 2 of 2 

QUANTITY DESCRIPTION 

2 

1 

1 

4 

1 

2 

6 

6 

12 

P.C. Card Guides 

Printed Circuit Board 

Front Panel 

Knobs, 1/4 "Shaft 

Frame 

Brackets 

Screw, 4-40 x 3/16 " 

Nut, 4-40 

Jack, Mini-Phone 
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ARIES SYSTEM 300 MUSIC SYNTHESIZER 

Module AR-328 

STEREO REVERB & OUTPUT ASSEMBLY INSTRUCTIONS 

The previous pages were written as a general guide to familiarize the builder 

with the components. Here, now, are the specific assembly instructions for 

building your stereo reverb .output - module. It is recommended that you do 

the following before you proceed: 

Find a place where you can work through completion, without disturbing 

your set-up. 

Use adequate lighting. 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable. 

As you proceed, check off each step with a pencil. 

( ) 1. Preparation: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL 

SIDE DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing down near the board. 

Unpack the parts carefully and place in a large box or tray so they won't 

get lost. 

Have the following tools nearby: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder; Use only thin rosin-core solder! 

Small, diagonal wire cutters 

Small wire strippers 

Small long-nose pliers 

Flat blade screw driver 

h" or #16 nut driver 

3/8" or #12 nut driver 

k" or #8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will 

not be as easy to use. 

( ) 2. Resistors: 

Carefully install all 40 resistors on the circuit board (Rl through R7 are 

potentiometers and will later be mounted on the panel). R8 through R14 are 

k watt resistors and will be mounted on the potentiometers on the front panel. 

To avoid breaking the resistor leads, bend leads at least 1/16 of an inch away 

from the body of the resistor. 

For example: ^~ 

>L' CORRECT INCORRECT 

/* 
( ) 3. Intergrated Circuit Amplifiers: Install all 3 (Ul thru U3) 

( ) 4. Capacitors 14: 

Install all capacitors on the circuit board. (Cl thru C14) Observe polarity. 

If there is no band or polarity marking, the capacitor may be installed in either 

direction. 

( ) 5. Transistors 4: 

Install all 4 transistors on the circuit board. (Ql thru Q4) The general shape 

of the transistor may vary from that shown on the assembly drawing. To be sure, 

check each transistor type on pages 4-6 of the introduction, and make sure the 

corruct letters (E,B,C) are in the proper holes. 
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( ) 6. Diodes: Install of 4 (CRl thru CR4). Observe polarity 

( ) 7. Trimpots: Install both 2.5K trimpots on the board R51, R56 

AT THIS POINT, ALL THE BOARD COMPONENTS ARE MOUNTED. 

MODULE ASSEMBLY—Please refer to Module Assembly Drawing 

( ) 1. Unpack the frame, bag of hardware, and front panel. 

( ) 2. Snap the two plastic card guides into the holes in the frame. 

Be sure that the pairs of tabs in the guides which hold the board 

point toward the rear of the frame. (The bottom one is shown J^ 

installed in the drawing.) 

( ) 3. Slide the circuit board into the frame, holding the top and bottom • 

of the frame together against the board so that the board fits snugly 

in the card guides. Be sure that the pairs of plastic tabs pinch the 

edge of the circuit board properly. 

( ) 4. Using 4-40 x 3/8" screws and nuts, mount the two angle brackets to the 

frame as shown in the drawing. The brackets should be entirely on tho 

component side of the board. 

( ) 5. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw from 

the foil side of the board. DOUBLE CHECK THAT THE HEAD OF THE SCREW DOES 

NOT TOUCH ANY FOIL!!! 

FRONT PANEL ASSEMBLY—Refer to panel wiring diagram 

Now set the module frame aside and carefully unpack the front panel. 

( ) 1.Install all 14 mini-phone jacks as shown in the panel drawing. 

( ) 2. Install the two RCA out put jacks as shown. 

( ) 3. Install the stereophone jack as shown. 

( ) 4. Install the power switch as shown. 

( ) 5. Install the pilot light through the front panel. Slide the rectangular 

lock washer over the pilot light from the rear, concave side toward the panel. 

( ) 6. Install all six potentiometers as shown on the panel diagram. 

The two top most potentiometers Rl S R3 will be removed later when we attach 

the front panel to the module frame. Do not overly tighten these two pots. 

Put the locking washer over the shaft of the pot. Insert the pot shafts through 

the appropriate holes in the panel. Put on the nuts and tighten them very 

snugly, but avoid scratching the panel. 

PANEL WIRING: Refer to panel wiring diagram & board assembly drawing. 

( ) 1. Run an insulated wire from pin 2 of R7 to the grounds of all 17 jacks, to the 

appropriate terminals at each pot, and to shunt of each audio input jack, as 

shown. You may use either separate pieces of wire or one continuous piece, 

but it must be insulated between connections where shown. Connect another 

foot long piece of wire to pin 2 of R7. This will be connected later. 

( ) 2. Run a wire connecting the tips of each set of four jacks labelled "patch" 

on the front panel. 

( ) 3. Run a wire from the tip of the audio input jacks to pin 3 on the first 

input potentiometers Rl, as shown. Connect audio input 2 to R2 in the 

same way. 

( ) 4. Connect two 33K ohm resistors to pin 2, the center tap, of audio input pot 

1. Connect the end of one resistor to pin 1 of PAN pot 1 (R3) and the end 

of the other resistor to pin 3 of PAN pot 1. Do the same to input 2. In 

sulate the leads of these resistors if they are likely to touch the front panel 

or the case of the pot. Connect a one foot long piece of insulated wire to 

pins 1 and 3 of each pot. 

( ) 5. Connect a one foot long piece of insulated wire to pin 2 and 3 of each reverb 

level pot; (R5 S R6). 

( ) 6. Connect a 33K ohm resistor from the tip of input jack 1 to pin 3 of the reverb 

source pot (R7). Connect a 33K ohm resistor from the tip of input jack 2 to 

pin 1 of the reverb source pot (R7). Connect a one foot long piece of in 

sulated wire to pins 1 and 3. 
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7 

7. Run a wire connecting the tips of the two +10V jacks. Connect a one foot 

long piece of insulated wire to the tip of one of the jacks. 

Run a wire connecting the tips of the two -10V output jacks. Connect 

^ a one foot long piece of insulated wire to the tip of one of the jacks. 

(Is? 9. Connect a one foot long piece of insulated wire to each of the RCA jacks 

and each of the terminals on the stereophone output jack. 

(\) 10. Solder a 47K ohm resistor to one lead of the pilot light. Insulate this* 

connection with electrical tape or heat shrinkable tubing. Connect the other 

end of the resistor to pin 2 of the power switch. The body of the resistor 

should be close to pin 2 (less than 1/8" away) to prevent the resistor lead 

touching another terminal or the case of the awitch. 

( ) 11 .Connect thzfee 18 gauge wires, three feet long to pins 1,2 £ 4 of the male_ 

Cinch-Jones plug supplied with the AR-322. Slip the cover over the wires but 

do not fasten until all of the wires have been connected to the front panel. 

( ) 12. Connect the wire from pin 1 to the other lead of the pilot light. Solder 

this connection and insulate it with electrical tape or heat shrinkable 

tubing. 

( ) 13. Connect the wire from pin 2 on the plug to pin 1 on the switch. 

( ) 14. Connect the wire from pin 4 on the plug to pin 2 on the switch. 

Be careful that no loose strands of wire are touching the case of the switch 

or the other terminals. Wrap a piece of electrical tape around the switch 

to totally insulate these connections. 

) 15. Place the cover on fche plug. 

( ) 16. Now complete the module construction by removing the two top most pots on 

the front panel Rl and R3 and mounting the top of the panel to the top of 

the module frame, using pots Rl and R3. Insert the pots shafts through the 

frame and then through the panel. Refasten the pots. 

( ) 17. Attach the bottom of the panel to the frame using the remaining 4-40 screws 

arid nuts. 

( ) 18.Consulting the P.C. board assembly drawing, connect the wires from the front 

panel to the appropriate points on the P.C. board. 

( ) 19. Turn all potentiometer shafts fully counter clockwise and mount the knobs 

panting to the left most panel marking. Tighten knob screws. 

( ) 20. $ake the four shielded cables supplied and install an RCA plug on each. 

Insert the wires through the rectangular hole at the rear of the module frame 

on the same side that the components are mounted. Install the other end of 

the cables on the P.C. board at the appropriate points marked "in" and "out". 

Take a piece of masking tape or an address label and mark the plugs accordingly. 

THIS COMPLETES ASSEMBLY OF YOUR AR-328 STEREO & OUTPUT. MODULE 

Reverb Trim Procedure: i 

Connect the reverb cables to reverb tanks. Observe that the cables from the 

reverb driver are connected to the reverb inputs and that the inputs to the 

reverb preamp on the P.C. board are connected to the reverb tank outputs. 

Supply power to the module. Using either a volt meter or a DC coupled 

oscilloscope, monitor the outputs of U3 with no input to the module. The 

outputs at pin 7 & 8 should be adjusted to +7.5V D.C\ This biases the output 

in the middle of its voltage range and allows for equal positive and negative 

voltage swing. 

Reverb Installation: 

( ) 1. A 22 pin edge connector is supplied with your kit. This should be installed 

on the rear plane mounting bars and wired the way the others are: pin "A" to 

+15y, pin "M" to ground, pin "Z" to -15v. (Bottom pin should be pin "2") 

( ) 2. To connect the Cinch-Jones plug to the AR-322, be sure to run the cable from 

the AR-328 out over the top of the module frame, as far as possible from the 

reverb output cables«, 

( ) 3. There are 4 mounting holes on the bottom of each reverb tank. Slip the rjabber 

grommets into these holes and mount them under the AlR-328 and adjacent modules 
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using the 3/4" long wood screws supplied. The output side of the tanks 

should be as far as possible from the AR-322. 

( ) 4. Remount the AR-322 Power Supply by turning around end over end so power 

supply is as far as possible from reverb. 

( ) 5. The AR-328 is very sensitive to stray electromagnetic fields such as those 

created by the AR-322 transformer, or by audio amplifiers. Be extreemly 

careful to keep the Ar-328 as far as possible from such sources. 

. 

■• 
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AR-328 STEREO REVERB S OUTPUT 

Parts: Page 1 of 1 

PARTS LIST * AR-328 * STEREO REVERB & OUTPUT MODULE 

NUMBER QUANTITY DESCRIPTION VALUE AND RATINGS 

4 

4 

4 

2 

8 

12 

2 

4 

4 

5 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

1 

2 

3 

1 

5 

1 

1 

2 

14 

2 

1 

1 

1 

1 

1 

2 

6 

6 

1 

4 

8 

8 

Capacitor, tanta1 urn 
n n 

Capacitor, Electrolytic 

Capacitor, Disc 

Resistor, Carbon 

Resistor, Carbon 

NPN Transistor 

PNP Transistor 

Dual Operational Amplifier 

Dual Low-Noise Pre-Amplifier 

Trimpot (horiz. mtg.) 

Cascade Reverb 

Toggle Switch 

Mini Rotary Pots 
n n n 

Dual Concentric Pot 

Knob; 1/8" shaft 

Knob; concentric 

22 pin edge connector 

P.C. Card Guides 

Mini phone jacks 

R.C.A. (phono) jack 

Stereo if" phone jack 

Neon Lamp 

Printed Circuit Board 

Front Panel 

Frame 

Brackets 

#4-40 x 3/8" Machine Screw 

#4-40 Hex Nut 

3' Length shielded cable 

Male R.C.A. plug 

Rubber Grommets 

#6 x 3/4' Wood Screws 
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ARIES System 300 Music Synthesizer 

MODULE AR-329 

PHASE- FLANGER 

The previous pages were written as a general guide, to familiarize the 

builder with the components. Now are the specific assembly instructions 

for building your AR-329 PHASE FLANGER module It is recommended that 

you do the following before you preceed: 

Find a place you can work through completion,without disturbing your 

set-up. 

Use adequate lighting. 

Wash your hands before starting, this removes contaminating 

oils and perspiration and makes assembly more comfortable. 

As you proceed, check off each step with a pencil 

() Preparation 

lay the circuit board out on a clean sheet of white paper PLACE METAL 

( FOIL SIDE ) DOWN Turn board so that the connector strip is to the 

left. 

Lay the assembly drawing down near the board. 

Unpack the parts car fully and place in a large box or tray SO THEY WON1':' 

GET LOST. 

Have the following tools nearby: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder—Use only thin rosin core solder! 

Small diagonl wire cutters 

Small long nose pliers 

Regular pliers 

Flat blade screw driver 

() Jumpers 

Find J-l on the drawing. Measure J-l on the P.C. board. Cut 

a piece of insulated wire one inch longer than J-l measures 

on the P.C. board . Stip %" of the insulation from each end 

of the wire. Bend the bare end of the wire and insert them 

into the board, acording to the drawing. While holding the 

jumper against the board , bend the bare ends at a 45 degree 

angle on the foil side of the board to hold the jumper in 

place. Solder and cut off the excess.Install J2 through J5 

in the same manner , but do not install J6 or J7 at this 

time as they are long and will get in your way install J6 

and J7 after you have installed the resistors that are in 

there area. 

( ) RESISTORS 

Install all 48 resistor on the P.C. board to avoid braking 

the resistor leads bend the leads at least 1/16 of an inch 

away from the resistor body. 

For example: 

Correct Incorrect 

rlill >h HUM 1 h 
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( ') CAPACITORS: 

Install all 14 capacitors on the P.C. Board-most capacitors on the AR-329 

Phase Flanger are ceramic or monolitic disc type and therefor are not 

polarity sensitive; C-l £ C-2 are tantalum and must be oriented properly. 

• .'••■ -' 

( ) TRANSISTORS AND F.E.T.S r ' 
Install Ql (2N3393) on to the P.C. Board. Be careful to maintain the 

proper orientation of the leads. Next install Q2 {E-411) this is a dual 

n channel fet-as before be careful to maintain the proper lead orientation. 

( ) INTEGRATED CIRCUITS AND TRANSISTOR ARRAYS 

Install all three CA1458 on to the P.C. Board. Be careful to maintain the 

proper orientation of the device's. 

Next install the CA-3086 transistor array and as before be careful to main-

tain the proper orientation of the device. 

( ) PD-10 POTTED AND TESTED MODULE 

Install the PD-10 potted module on to the P.C. board. Be careful to 

orientate it correctly. Notice that one end of the module has the leads 

more closely together. This end goes towards the connector strip. 

( ) TRIMPOTS 

Install all three of the 50K linear trimpots on to the P.C. board and 

finally J-6 & J-7. 

ALL THE BOARD COMPONENTS ARE NOW MOUNTED 

MODULE ASSEMBLY: Please refer to the module assembly drawing. 

( ) Unpack the frame, and the bag of mounting hardware and front panel. Also 

a bag of mini phone jacks, knobs. 

( ) Snap the two black plastic card guides into the frame holes; the tabs 

must point to the rear (the bottom one is shown installed on the drawing) . 

( ) Slide the P.C. Board into the frame. Hold the top and the bottom of the 

frame down upon the board, so that the board fits snugly in the card 

guide tabs. 

( ) Mount the board to the two brackets, as khown, using four round head screws 

and nuts. It may be necessary to hold the frame top and bottom together 

to prevent the P.C. board from slipping out of the guides. 

( ) Next comes the front panel. Notice that the front panel has two small 

holes near the bottom of the panel; these mount to the two holes on the 

bottom of the frame with two 4-40 pan head screws and nuts. 

( ) Now take twolOOK linear pots and bend the tabs, if any, out flat. Insert 

the shaft through the module frame and the front panel. Align as shown on 

the panel wiring diagram and secure with two nuts. BE CAREFUL NOT TO 

SCRATCH THE FRONT PANEL. 

( ) Install the other two pots as indicated on the panel wiring diagram. 

( ) Install all 12 mini-phone jacks as shown on the panel wiring diagram. 

( ) Turn all of the potentiometer shafts fully counter-clockwise and mount 

the knobs pointing to the left most number or mark. Now tighten the 

knobs set screws. 

THIS COMPLETES THE MODULE ASSEMBLY 
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PANEL WIRING—Refer to the panel wiring diagram, and the board 

assembly drawing. 

( ) Run a wire connecting the grounds of all 12 jacks,as shown. 

also run a wire from the connector strip point N to one of the 

grounds on the jacks as shown, and to the three pots ¥-1,3,4 

'pins 3 as shown 

( ) Wire all four pots to the appropriate points on the board as 

indicated on the asmsembly drawings. USE INSULATED WIRE. 

( ) Wire all 12 jacks to the appropriate points on the board 

near the connector strip . Be careful to wire to the right 

lettered points.these can be found on the drawing and on 

the p.c. edge connecter. 

THIS COMPLETES THE WIRING OF YOUR AR-329 PHASE FLANGER MODULE 

AR-329 TRIM PROCEDURE. 

NOTE: you will need the following to trim your phase flanger module 

( ) Source of + and- 15 volts like the AR- 322 power supply 

( ) A D.C. Voltmeter 

( ) A IKhz. sinewave AR-317 VCO 

( ) A small screw driver to adjust the trimpots 

() FREQ. TRIM (T-2) 

Set the freq. knob to its max9sfand the resonance knob to its min. 

Set the audio input knob to its min.,ahd the control knob to its 

min. set the odd even switch to the odd position.Next connect a 

DC Voltmeter +lead to R-39 the end nearest to the CA-3086, and 

the - lead to ground. Now turn on power to the AR-329 and set T~2 

for 1.0 volt + 0.1 volts 

( ) GAIN TRIM (T-3) 

SET freq. knob to its mid. position 12:00 

Feed a IKhz. sine wave (aprox.) into audio input 1 

Connect an AC. voltmeter or scope to the main output, switch the 

Bypass/mix switch to Bypass .Adjust the audio input pot for a 

2 Volt RMS signal on the met^r.Now switch the meter to R-30 the 

connector end and adjust T-3 for a 1 Volt RMS signal . 

( ) RESONANCE TRIM (T-l) 

Switch from Bypass to Mix. Monitor the ma^in output with a scope, 

meter,or an audio amp. Turn up the resonance pot to its max.Now 

turn T-l up to max (fully clockwise)and monitor the output if the 

output shows any oscillation turn T-l down just until the signal 

or oscillation disappears. Now rotate the Freq. knob over it entire 

range and turn down T-l further if needed to allow no dscillation 

at any frequency setting on the freq. knob 

THIS COMPLETES THE TRIMMING OF YOUR AR-329 PHASE FLANGER MODULE 
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AR-329 PHASE-FLANGER PANEL WIRING DIAGRAM 

Rear view 

Arrows indicate a wire 

to the P.C. board. All 

wires with arrows and 

ground bus with thick 

lines mu$t be insulated 
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AR -329 Phase-Flanger 

PARTS LIST * AR-329* PHASE FLANGER 
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ARIES SYSTEM 300 MUSIC SYNTHESIZER 

MODULE AR-334 

Page I of 4 

SEQUENCER ASSEMBLY INSTRUCTIONS 

It is recommended that you do the following before you proceed: 

Find a place where you can work through completion, without disturbing your 

set-up. 

Use adequate lighting 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable. 

As you proceed, check off each step with a pencil. 

( ) 1. PREPARATION: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL SIDE 

DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing near the board. 

Unpack zhe parts carefully and place in a large box or tray so they won't get 

lost. 

HAVE THE FOLLOWING TOOLS NEARBY: 

Pencil tip soldering iron, hot and tinned (solder coated) 

t Solder; USE ONLY THIN ROSIN-CORE SOLDER! 

Small, diagonal wire ctitters 

Small wire strippers 

■ Small long-nose pliers 

. Flat blade screw driver 

h" or =16 nut driver 

5/16" or #10 nut driver 

k" or -3 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be as 

easy to use. 

( ) 2. RESISTORS: 

Carefully install all 84 resistors on the circuit board. See general assembly 

instruczions. Double check your installation against the P.C. board component 

layout drawing to be sure that the correct value is in the correct location. To 

prepare the resistor for insertion, hold the body of the resistor between the thumb 

and index finger of your left hand. With the thumb and index finger of your right 

hand bend both leads of the resistor at once to form right angles with the body. 

The resistor will now insert easily into the P.C. board. Once the resistor is 

inserted, bend the leads on the foil side to hold the resistor in place. Solder 

the resistors to the board and cut the leads about 1/16 of an inch away from the 

board. 

For ease in reading the resistor values on the P.C. board install the resistors 

with the gold band facing either the bottom or the right-hand side of the board, 

he sixteen 330K resistors; R70 - 77 & R58 - 65; solder & cut leads 

he remaining 330K resistors; R53,48,43,38,33,28,23,18; solder & cut leads 

he eight 10K resistors; R55,50,45,40,35,30,25,20; solder & cut leads 

he eleven IK resistors; R54,49,44,39,34,29,24,19,69,81,57; solder £ cut leads 

lie eight 470K resistors; R56,51,46,41,36,31,26,21; solder & cut leads 

he four 39K resistors; R3,6,14,13; solder & cut leads 

Rl,4,11,6; solder & cut leads 

R78 & 66; solder £ cut leads 

R-7; solder & cut leads 

R-15; solder £ cut leads'-

he twenty-one 100K resistors; R52,47,42,37,32,27,22,17,2,5,12,84,83,82,8,9 

10,79,80,67,68, solder & cut leads 

he four 47K resistors 

ze two 220K resistors 

he one 150K resistor; 

he one 5.6K resistor; 
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( ) 3. DIODES: 

Install diodes CR1 and CR2 on the circuit board, 

the diodes. Solder and cut leads. 

Page 2 Of 4 

Double check the polarity of 

( ) 4. INTEGRATED CIRCUITS 

At this time install only the two 1458 dual operational amplifiers (Al & A2). 

IC 1 & IC 2 are CMOS integrated circuits and are subject to damage from static 

charges. Do not remove these ICs from their protective conductive foam until 

all the module assembly steps have been completed. Double check your installation 

and solder the leads. 

( ) 5. TRANSISTORS 

Install all 20 transistors on the circuit board. (Ql through 020). Check the 

P.C. board component layout for correct orientation of the transistor leads'. Solder 

and cut the leads. 

( ) 6. CAPACITORS 

Install capacitors Cl through C9 on the circuit board. Observe polarity. If there 

is no polarity marking the capacitors may be installed in either direction. 

Double check your installation. Solder and cut the leads. 

( ) 7. WIRE SADDLE 

Snap the wire saddle into the hole on the P.C. board as shown on the component 

layout. 

STILL DO NOT INSTALL THE CMOS ICs AT THIS'TIME 

Set the circuit board aside and go on to the front panel wiring instructions. 

FRONT PANEL ASSEMBLY PROCEDURE 

Due to the size and number of the components on the face panel and to the unusually 

large number of wires required for this module, we have changed the normal wiring 

procedure. Rather than mounting all the parts and wiring them, the AR-334 requires 

that some parts be mounted then wired, then other parts mounted and wired and so on. 

We suggest that you use the color coded wire for these functions 

BROWN: CW TAP PI, CATHODE LI, TIP JACK Gl 

ORANGE: " " P2, " L2, " " G2, TIP JACK A 

YELLOW: " " P3, " L3, " " G3, CENTER TAP (A) OF ALL 8 INNER POTS 

GREEN: " " P4, " L4, " " G4, TIP JACK B 

BLUE: " " P5, " L5, " " G5 

VIOLET: " " P6, " L6, " " G6 

GREY: " " P7, " L7, " " G7, TIP JACKS RESET, CLOCK, RUN ENABLE & STEP; 

SHUNT JACK %RUN ENABLE & STEP; STEP £ RUN 

TERMINALS OF SWITCH 

WHITE: CW TAP PS, CATHODE L8, TIP JACK G8, CENTER TAP (B) OF ALL 8 INNER POTS 

RED: +15v TERMINAL OF SWITCH, LD FROM LEDS 

BLACK: GROUND OF JACKS , 

Refer to.the panel wiring diagram. 

( ) 1. Install all 13 mini-phone jacks as shown on the front panel drawing. 

( ) 2. Solder a wire to the grounds of all 13 jacks as shown in the panel wiring diagram. 

Solder a wire from the ground pins of the Reset and Clock jacks to their respective 

shunt pins as shown on the wiring diagram. This wire does not have to be insulated. 

( ) 3. Cut and strip 15, 14" long pieces of insulated wire. Solder one end of each wire 

to the tip of each jack. Solder one end of 14" long wire to the shunt of the Run 

Enable £ Step jack. Solder one end of a wire to the ground of the R, E & S jack. 

( ) 4. Install the switch SI on the front panel as shown in the wiring diagram. Be sure 
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that the momentary action of the switch is toward the Step position. 

( ) 5. Solder three one foot long pieces of wire to the three terminals of the switch. 

( ) 6. Now install all eight light emitting diodes. Insert the longer of the two pieces 

of LED mounting hardware through the front panel so that the washer-like surface 

rests on the front panel and the cylindrical part extends through and protrudes 

from the back surface of the front panel. Insert the LED from the back into the 

cylindrical section so that the rounded end sticks out through the section of washer 

on the front surface of the panel. Rotate the LED so that the Anode lead is to the 

left.s The anode lead will be the longer and thinner of the two leads. Insert the 

second piece of mounting hardware over the leads of the LED and the cylindrical 

section of the first piece. Push the second piece all the way up to the panel so 

that the two pieces of mounting hardware are clasping the panel and holding the LED 

firmly in place. 

( ) 7. Run an insulated wire connecting the anodes of all eight LEDs as shown on the 

panel wiring diagram. Connect a 12" piece of wire to the anode of LED 4 as shown. 

These wires should be soldered as close to the body of the LED as practical. Cut 

the anode lead after the' wires have been soldered. 

( ) 8. Cut and strip eight 14" pieces of wire. Solder one each to the cathode of each 

LED as shown in the wiring diagram. These wires should be soldered as close to the 

body of the LED as practical. Cut the cathode lead after the wires have been soldered. 

With a piece of tape, label the wire from each LED as LED-1, LED-2, etc. 

( ) 9. Install the four pots P5 through P8 on the front panel. On pots 6, 7, & 8, insert 

the spacer nut between the body of the pot and the lock washer before installing the 

pot on the panel. Install all four pots with their pins oriented as shown on the 

panel wiring diagram. Do not overly tighten pot 5. It will have to be removed 

later in order to install the frame. 

( ) 10. Connect an insulated jumper wire between the two clockwise CW terminals of each 

pot. Do not solder. 

( ) 11. Connect a 14" long piece of wire to the top, CW terminals of each pot. Solder 

the CW terminals of the pots. Bundle these together using a piece of tape, wire 

or ty-wrap. 

( ) 12. Connect an insulated jumper wire between the counter clockwise CCW terminals of 

each pot; do not solder. 

( ) 13. Following the wiring diagram, connect a 2" long piece of insulated wire between 

the CCW terminals of pot 5 and pot 6. Connect a jumper wire between the CCW ter 

minals of pot 6 and pot 7 and between pot 7 and pot 8. Connect an insulated wire 

between the CCW terminal of pot 8 and the ground pin of the Run Enable & Step jack. 

Solder all connections. 

( ) 14. Solder %one end of the 14" piece of wire to the center tap of all four dual pots. 

Group the four B wires together and label with a piece of tape. Group the four A 

wires together and label with a piece of tape. It is not important that you separate 

the wires 31 from B2, etc., or Al from A2, etc. These wires are returned to the 

summing node of each channel. 

( ) 15. Now that pots 5 through 8 are installed and wired, install and wire pots 1 through 

4. Repeat steps 9 through 14 for the instllation of pots 1 through 4. 
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( ) 16. When all the pots are wired remove pots 1 and 5 from the panel (in preparation 

for the module assembly) and set the panel aside. 

AR-334 MODULE ASSEMBLY INSTRUCTIONS 

Please refer to Module Assembly drawing. 

( ) 1. Unpack the frame, bag of hardware and front panel. 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that the 

pairs of tabs point toward the rear, as shown. 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame 

together against the board, so that the board fits snugly in the guides, between 

the tabs. 

( ) 4. Using the 4-40 x 3/8" screws and nuts, mount the two angle brackets to the frame, 

as shown. The brackets should be on the component side of the board. 

( ) 5. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw from foil sid^ 

of board. DOUBLE CHECK THAT SCREW HEAD DOES NOT TOUCH ANY METAL FOIL!!! 

( ) &. Refer again to MODULE ASSEMBLY drawing. Mount top of panel to frame, using the 

two UPPER pots (PI and P5) . Put on lock-washers and insert pot shaft through rear 

of upper holes in front of frame. Bring panel against frame, so these pots also 

go through matching holes in panel. Tighten nuts on front of panel, with pots 

oriented in same direction as lower pots. 

( ) 7. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws and nuts. 

( ) 8. Turn all pot shafts fully counterclockwise, and mount the knobs pointing to the 

leftmost number. Tighten knob screws. 

THIS COMPLETES MODULE ASSEMBLY, EXCEPT FOR FINAL PANEL WIRING 

Panel wiring refer to PANEL WIRING diagram and P.C. LAYOUT drawing: 

( ) 9. Wire each wire from the front panel to the P.C. board. Connect one wire at a 

time. Run the wire through the wire saddle to the point on the board where it is 

to be soldered. Cut the wire one inch longer than necessary to allow for some 

slack. Connect the wires in this order: 

a) Tips of jack Gl - G8 to Gl - G8 on board 

b) Tips of jack Reset to Reset on board 

c) Tips of jack Clock to Clock on board 

d) Tips of jacks A-out and B-out to A-out & B-out on board 

e) Ground of jacks Run Enable 5 Step to M on board 

f) Shunt of jacks Run Enable & Step to Shunt 

g) Tip of jack Run Enable & Step to Run, enable & step 

h) Wires from switch to STEP, +15v <£ RUN respectively 

i) LEDS 1 - 8 $o 1L - 8t on board 

j) CW taps of pot 1 - 8 to IP - 8P on board 

Connect all eight A wires on the pots to the AP IN terminals on the P.C. Board, 

It does not matter which wires go to which pad. 

Connect all eight B wires on the pots to the BP IN terminals on the P.C. Board. 

It does not matter which wires go to which pad. 

The panel wiring is now complete. 

( ) 10. Now install IC-1 and IC-2 on the P.C. board and solder in place. 

YOUR AR-334 SEQUENCER IS NOW COMPLETELY ASSEMBLED AND READY TO USE. 
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+15V 

AR-334 SEQUENCER 

ARIES 

MUSIC 

INC 

CLOCK IN 

POSITION 

GATE OUT 

RUN ENABLE £150K 

-I- STEP IN 1 shunt 

SEQUENCE A 

OUT 

RESET IN 

Channel B Identical to channel A 
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AR-334 SEQUENCER Parts 

PARTS LIST * AR-334 * SEQUENCER 

QUANTITY DESCRIPTION VALUE 

, RESISTORS: ^ 

11 kw carbon film 5% tolerance IK I 

\ 1 " " " " " 5.6K ̂  
±8 " " " " 10K\jj 
\ 4 n tt ft n tt 29K N 

< 4 » " » " 47Kj 

±21 ' " " " " " 100K-{ 
I j! tt n „ n n 15qk vj 

4 y - tt it n n it 220K r^ 

A 24 " " " " " 330Ks* 
• Q it it it i, tt 47OK I 

8 Dual Concentric Potentiometers 100K linear 

12 Tantalum Capacitor 1 uf ^ 

v2 Disc Capacitor .001 uf ' 

* \ 2 " .01 uf < 

/ 2 " .1 uf ' 

•VI " " .0047 ufv 

v 3 Diodes IN4148 * 
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Page 1 of 7 * 

ARIES SYSTEM 300 SYNTHESIZER 

Module *AR-335* 

SWITCHES ASSEMBLY INSTRUCTIONS 

It is recommended that you do the following before you proceed: 

Find a place where you can work through completion, without disturbing 

your set-up 

> Use adequate lighting 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable 

As you proceed, check off each step with a pencil 

Review general assembly instructions 

( ) 1. PREPARATION: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL 

SIDE DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing down near the board. 

\ Unpack the parts carefully and place in a large box or tray SO THEY WON'T 

GET LOST. 

HAVE THE FOLLOWING TOOLS NEARBY: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder; USE ONLY THIN ROSIN CORE SOLDER! 

Small, diagonal wire cutters 

Small wire strippers 

Thin needle-nose pliers 

Flat blade screw driver 

h" or if 16 nut driver 

5/16 or §10 nut driver 

k" or if 8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be 

as easy to use. 

( ) 2. JUMPERS 

Find jumper wire J-l on the drawing. Cut off a piece of solid wire, ONE INCH 

LONGER THAN J-l, old resistor leads will do fine. Bend the ends to right 

angle and insert into the holes on the board, according to the drawing. While 

holding the ends down against component side of the board, bend them at a 45° 

angle on the FOIL SIDE of the board, to hold the wire in place. Solder and 

cut off the excess. Repeat for the remaining jumpers (J-2 through J-4) . 

( ) 3. RESISTORS 

Carefully install 128 resistors on the circuit board, (R-l through R-130; R-122, 

111, 88, & 80 hcive been deleted and will not be shown on the drawing) . (P-l 

and P-2 are dual potentiometers and will later be mounted on the front panel.) 

Double%check your installation against the P.C. board component layout drawing 

to be sure that the correct value is in the correct location. To prepare the 

resistors for insertion, hold the body of the resistor between the thumb and 

index finger of your right hand. With the thumb and index finger of your left 

hand bend the leads of the resistor to form right angles with the body. The 

resistor will now insert easily into the P.C. board. Once the resistor is in 

serted, bend the leads on the foil side of the board to hold the resistor in 

place. Solder the resistors to the board and cut the leads about 1/16 of an 

inch away from the board. 
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AR-335 ASSEMBLY, CONT. 

( ) 4. INTEGRATED CIRCUITS 

At this time install only the four 1458 dual op amps. The other 4 IC's are 

CMOS integrated circuits and are subject to damage from static charges. Do 

not remove these ICs from their protective conductive foam until all the 

module assembly steps have been completed. Double check your installation 

and solder the leads. 

( ) 5. TRANSISTORS 

Sort out the fifteen 2N3638 transistors. Check the P.C. board component lay 

out for the correct orientation of the transistor leads. Match the flat side 

of the transistor with the flat side on the P.C. board layout. Insert and 

solder these transistors and cut the leads. 

Next, install all seven of the 2N3393 (or A3393) transistors again matching 

the flat side of the component to the drawing in the layout diagram. The 

2N3393 has the same case as the 2N4392 FET, double check the part number on 

the case and consult the P.C. board assembly drawing to determine where the 

2N3393 transistors are to be installed. Solder them and-clip the leads. 

Finally, insert all fifteen 2N4392 transistors, again making sure that the 

flat sides match the- diagram. Solder them and clip the leads. 

( ) 6. CAPACITORS 

Install all nine .001 micro farad (C-3 through C-ll) disc capacitors. Solder 

them in and clip the leads. It may be necessary to bend the leads in the 

following manner to get the capacitors down near the board. 

Install both tantalum capacitors (C-l & C-2) being sure to orient them in the 

proper direction. 

( ) 7. DIODES 

Diodes are polarity sensitive components. Make sure that the black band on 

the diodes (the cathode) is oriented in the same direction as in the layout 

drawing. Some diodes require that the leads stretch a long distance before 

going fown into holes on the board. On all diodes in which there is an inch 

or more of exposed lead, you must insulate the leads by using the insulation 

(called "spaghetti") supplied in this kit. Measure the correct length of 

"spaghetti" and slip it over the leads. Insert all 20 diodes, bend the leads, 

double check their orientation, solder them and clip the leads. 

BEFORE YOU GO ON, RE-READ THE PREVIOUS INSTRUCTIONS. DOUBLE CHECK YOUR WORK 

AND CORRECT ANY ERRORS YOU MAY HAVE MADE. 

FRONT PANEL ASSEMBLY PROCEDURE 

Refer to panel wiring diagram. 

( ) 1. Install all 20 mini jacks as shown on the front panel drawing. 

( ) 2. Install all 10 light emitting diodes. Insert the longer of the two pieces of 

LED mounting hardware through the front panel so that the washer-like surface 

restson the front panel and the cylindrical part extends through and protrudes 

from the back surface of the front panel. Insert the LED into the cylindrical 

section so that the rounded end sticks out through the section of washer on the 

front surface of the panel. Rotate the LED so that the lead is oriented as shown 

in the front panel wiring diagram. The anode lead is the longer and thinner of 
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AR-335 ASSEMBLY, CONT. 

the two leads. Insert the second piece of mounting hardware over the leads of 

the LED and the cylindrical section of the first piece. Push the second piece 

all the way up to the panel so that the two pieces of mounting hardware are 

clasping the panel and holding the LED firmly in place. 

( ) 3.Install the switches T-4, 3 & 2 so that one terminal is above the other. Install 

switch T-l as shown in the front panel wiring drawing. 

( ) 4. Mount the two dual pots but do not tighten them fully. They will be removed 

later when mounting the panel to the frame. 

PANEL WIRING 

The AR-335 is not a simple module to wire. Not only are there 47 wires from the panel 

to the P.C. board, some of the terminals have similar designations. Confusion regarding 

terminals QO1/0, QO 0/1, QO, QO and other similar designations can be avoided by 

following the instructions carefully and accurately. Re-checking every wire that you 

connect and then re-checking each section before proceeding to the nest section will 

help insure that your AR-335 is successfully assembled. 

( ) 1. Using bus wire, connect the grounds of all 20 jacks together as shown in the 

wiring diagram. 

USING BLACK WIRE 

1. Connect the cathodes of all 10 LEDs_ together. The cathode is the shorter and 

thicker of the 2 leads. The wires should be soldered as close to the body of 

the LED as is practical. Cut the excess cathode lead after the wires have been 

soldered, except for the cathodes of L-l & L-4. 

2. Connect the jack ground to the cathode of LED L-l as shown in the wiring diagram. 

Cut the excess cathode of L-l. 

3. With a 3" long wire, connect the CCW top of pot C to the cathode of L-4. Cut 

excess cathode from L-4 

4. Connect the CCW tops of all 4 pots together. 

USING RED WIRE 

2. Connect the top terminals of switches T4, T3, & T2 together 

2. Connect the top terminal of switch T2 to the center terminal of switch Tl. 

3. Connect the CW tops of all 4 pots together. 

USING 14" LENGTHS OF COLOR CODED WIRE, SOLDER THE CORRECT COLOR TO EACH OF THE 

FOLLOWING TERMINALS 

1. BROWN to CT of pot A 

2. ORANGE to CT of pot B 

3. RED to CW of pot B 

4. YELLOW[ to CT of" pot C 

5. GREEN %to CT of pot D 

TIE THESE FIVE WIRES TOGETHER WITH A WIRE TIE PLACED ABOUT 2" BELOW POT B 

1. GREEN to anode of LED L4 (the anode is the longer, thinner lead) 

2. YELLOW to anode of LED L3 

3. ORANGE to anode of LED L2 

4. BROWN to anode of LED LI 

TIE THESE 4 WIRES TOGETHER WITH A WIRE TIE PLACED NEAR LD & ABOUT 2" FROM THE PANEL 
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AR-335 ASSEMBLY, CONT. 

1. BROWN to anode of LED LQO 

2. BROWN to anode of LED LQ1 

DO NOT TIE THESE 2 WIRES TOGETHER 

1. BROWN to anode of LED LA 

2. ORANGE to anode of LED LB 

3. YELLOW to anode of LED LC 

4. GREEN to anode of LED LD 

TIE THESE 4 WIRES TOGETHER WITH A WIRE TIE PLACED REAR LB ABOUT 2" FROM THE PANEL 

CUT THE EXCESS ANODE LEAD FROM EACH OF THESE LEDs: 

1. VIOLET to bottom terminal of switch T-4 

2. VIOLET to bottom terminal of switch T-3 

3. VIOLET to bottom terminal of switch T-2 

4. WHITE to left terminal of switch T-l 

5.. RED to center terminal of switch T-l 

6."BLACK to right terminal of switch T-l 

TIE THE 3 WIRES FROM SWITCH T-l TOGETHER WITH A WIRE TIE PLACED NEAR T-l AND ABOUT 

2" FROM THE PANEL. 

1. WHITE to jack SHT S-4 

2. GREY to jack TIP S-4 1/0 

3. BROWN to jack TIP 1 

4. ORANGE to jack TIP 2 

5. YELLOW to jack TIP 3 

6. GREEN to jack TIP 4 

7. BLUE to jack TIP C4 

TIE THESE WIRES TOGETHER ALONG WITH THE VIOLET WIRE FROM T-4 WITH A WIRE TIE PLACED 

NEAR JACK 4 AND ABOUT 2" FROM THE PANEL 

1. WHITE to jack SHT S-3 

2. GREY to jack TIP QO 1/0 

3. BROWN to jack TIP Q0_ 

4. ORANGE to jack TIP QO 

5. BLUE to jack TIP C-3 

TIE THESE WIRES TOGETHER ALONG WITH THE VIOLET WIRES FROM T-3 AND BROWN WIRE FROM 

LQO IWTH A WIRE TIE PLACED NEAR JACK C-3 AND ABOUT 2" FROM THE PANEL. 

1. WHITE to jack SHT -S-2 

2. GREY to jack TIP . Ql 1/0 

3. BROWN to jack TIP £>!_ 

4. ORANGE to jack TIP Ql 

5. RED to jack SHUNT K 

6. BLUE to jack TIP C-2 

TIE THESE WIRES TOGETHER ALONG WITH THE WIRES FROM SWITCH T-2 AND LED LQ1, WITH 

A WIRE TIE PLACED NEAR JACK Ql AND ABOUT 2" FROM THE PJUJZL 
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AR-335 ASSEMBLY CONT. 

1. BLACK to jack ground (as shown on diagram) 

1. WHITE to jack SHUNT SI 

3. GREY to jack TIP Si 1/0 

4. BROWN to jack TIP A 

5. ORANGE to jack TIP B 

6. YELLOW to jack TIP C 

7. GREEN to jack TIP D 

8. BLUE to jack TIP Cl 

TIE THESE 8 WIRES TOGETHER WITH A WIRE TIE PLACED NEAR JACK A AND ABOUT 2" 

FROM THE PANEL. 

YOUR FRONT PANEL IS NOW WIRED. BEFORE YOU GO ON RE-READ THE PREVIOUS INSTRUCTIONS. 

DOUBLE CHECK YOUR WORK AND CORRECT ANY ERRORS YOU MAY HAVE MADE. 

REMOVE THE POTS AND SET .THEM ASIDE IN PREPARATION FOR THE MODULE ASSEMBLY. 

*> 

AR-335 Module Assembly Instructions: 

sPlease refer to module assembly drawing: 

( ) 1. Unpack the frame, bag of hardware, and front panel 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that the 

pairs of tabs point toward the rear, as shown. 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame 

together against the board, so that the board fits snugly in the guides, between 

the tabs. 

( ) 4. Using the 4-40 x 3/8" screws and nuts, mount the two angle brackets to the frame, 

as shown. The brackets should be on the component side of the board. The screws 

should be on the outside of the frame* 

( ) 5. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw from foil side 

of board. DOUBLE CHECK THAT SCREW HEAD DOES NOT TOUCH ANY METAL FOIL!! ! 

( ) 6. Refer again to module assembly drawing. Mount top of panel to frame, using the 

two dual pots. Put on lock washers and insert pot shaft through rear of upper 

holes in front of frame. Bring panel against frame, so these pots also go throuoh 

matching holes in panel. Tighten nuts on front of panel, with pots oriented in 

same direction as shown in the front panel wiring drawing. 

( ) 7.Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws and nuts. 

( ) 8. Turn pot shafts fully counter-clockwise, and mount the knobs pointing to the 

left-most number. Tighten knob screws 

THIS COMPLETES MODULE ASSEMBLY, EXCEPT FOR FINAL PANEL WIRING 

FRONT PANEL TO P'.C. BOARD WIRING PROCEDURE: 

Refer to both panel wiring diagram and P.C. layout drawing. 

( ) 1. Wire each wire from the front panel to the P.C. board. Connect one wire at a 

time. Run the wire around the edge to the board whenever possible. Cut each 

wire about one inch longer than necessary to allow for some slack. Consulting 

the diagrams connect the wires to the P.C. board in this order: 

1. BROWN from jack Ql^to Ql 0/1 on board 

2. ORANGE from jack Ql to Ql 0/1 on board 

3. GREY from jack Ql 1/0 to Ql 1/0 on board 

4. WHITE from jack SHUNT S2 to SHUNT Ql on board 

5. GREEN from jack TIP 4 to 4 0/1 on board 

6. YELLOW from jack TIP 3 to 3 0/1 on board 

7. ORANGE from jack TIP 2 to 2 0/1 on board 
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AR-335 ASSEMBLY INSTRUCTIONS, CONT. 

8. BROWN from jack TIP 1 to 1 0/1 on board 

9. GREY from jack TIP S4 1/0 to S4 1/0 on board 

10. WHITE from jack SHT S4 to SHUNT S4 on board 

11. GREEN from jack TIP D to D 0/1 on board 

12.YELLOW from jack TIP C to C 0/1 on board 

13. ORANGE from jack TIP B to B 0/1 on board 

14. BROWN from jack TIP A to A 0/1 on board 

15. frHITE from jack SHUNT Si to SHUNT SI on board 

16. GREY from jack TIP SI 1/0 to SI 1/0 on board 

TIE THESE WIRES TOGETHER WITH A WIRE TIE PLACED NEAR RESISTOR R-46 

1. BLUE from jack TIP C4 to C4 on board 

2. VIOLET from switch T4 to T4 on board 

3. BROWN from LED LQ1 to LQ1 on board 

4. GREEN from LED L4 to L4 on board 

5. YELLOW from LED L3 to L3 on board 

* 6. ORANGE from LED L2 to L2 on board 

7. BROWN from LED Ll to Ll on board 

8. VIOLET from switch T2 to T2 on board 

9. BLUE from jack TIP C2 to CONTROL 2Q1 on board 

10. GREEN from LED LD to LD on board 

11. YELLOW from LED LC to LC on board 

12. WHITE from UFT term, of switch Tl to A on board 

13. BLACK from right term, of switch Tl to A on board 

14. ORANGE from LED LB to LB on board 

15. BROWN from LED LA to LA on board 

TIE THESE WIRES TOGETHER WITH A WIRE TIE PLACED TO THE LEFT OF RESISTOR R45 

1. RED from CW top of Pot B to +10v on board 

2. GREEN from CT top of Pot D to PD on board 

3. YELLOW from CT top of Pot C to PC on board 

4. ORANGE from CT top of Pot B to PB on board 

5. BROWN from CT top of Pot A to PA on board 

TIE THESE WIRES TOGETHER WITH A WIRE TIE PLACED NEAR RESISTOR R-8 

1. GREY from jack tip QOl/0 to QO1/0 on board 

2. WHITE from jack SHT S3 to QO SHUNT on board 

3. BROWN from jack TIP QO^to Q0J3/1 on board 

4. ORANGE from jack TIP QO to QO 0/1 on board 

5. RED from jack Center terminal switch Tl to A +15v on board 

6. RED from jack SHUNT K (jack C2) to K on board 

7. BROWN from LED LQO to LQO on board 

8. BLACK from jack ground (as shown on wiring drawing) to M on board 

9. BLUE from Jack TIP C3 to control 3 on board 

10. VIOLET from switch T3 to T3 on board 

11. BLUE from jack TIP Cl to 1 control on board 

TIE THESE WIRES TOGETHER WITH A WIRE TIE PLACED NEAR RESISTOR R-3 
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AR-335 ASSEMBLY INSTRUCTIONS, CONT. 

( ) 2. Using additional cable ties, tie the wires which are connected to the same 

area of the P.C. board together in bunches. This makes the module look 

neater and makes servicing and troubleshooting easier. 

( ) 3. Finally install IC 1 (4011) 

IC 2 (4013) 

IC 3 (4013) 

IC 4 (4011) 

orienting them in the proper direction according to the indentation 

on the chip and the P.C. board drawing. Solder them in place. 

YOU HAVE COMPLETED ASSEMBLY OF YOUR AR-335 SWITCHES MODULE. THIS MODULE 

NEEDS NO TRIMMING OR CALIBRATION; IT IS READY TO USE. 
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AR-335 SWITCHES 

FRONT PANEL WIRING DIAGRAM 

o o 

To 14 cathod* 

o o 

o 

R«dw 

ALL 

U Bottom T 

All LED laads drawn with arrows 

are tha anodes 

^LB 

•f 15V ON EDGE CONNECTOR PIN A 

LA 

, ALL 

Bk ►ground on edge connector pin m 

SHUNT S1 

S1 Vo 

OPEN ARROW 

* CONNECT TO JACK 

FILLED ARROW 

►CONNECT TO PC BOARD 
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ARIES MUSIC SYSTEM 300 SYNTHESIZER 

AR-335 SWITCHES MODULE 

PARTS LIST 

QUANTITY DESCRIPTION VOLTAGE & RATINGS 

2 

9 

2 

2 

14 

15 

8 

1 

20 

3 

15 

15 

24 

3 

12 

20 

7 

15 

12 

4 

2 

2 

3 

1 

20 

10 

10 sets 

1 

1 

8 

1 

1 

1 

1 

6 

6 

2 

16 

BLACK 

GREEN 

Tantalum Capacitor 

Ceramic Disc Capacitor 

Dual Concentric Linear pots 

Dual Concentric Knobs 

kw carbon resistor 

luf 

.OOluf 

100K 

IK 

5.6K 

10K 

12K 

22K 

33K 

39K 

47K 

100K 

1 meg 

22 meg 

1N4148 Diodes 

Transistor 

F.E.T. 

Dual op. amp. 

CMOS IC Quad and Gate 

CMOS IC Dual "D" Flip Flop 

Push button Switch 

Toggle Switch 

Mini Jacks 

LEDs 

LED mounting hardware 

AR-335 Front Panel 

8" Length "spaghetti" 

Cable Ties 

AR-335 P.C. Board 

Module Frame 

Bracket/ small 

Bracket^ large 

4-40 x 3/8" screws 

4-40 nuts 

P.C. card guides 

Wire ties 

30" 24 AWG tinned copper bus wire 

14" lengths, color-coded wire (24 AWG 19 strand) 

6, BROWN 10/ RED 7, ORANGE 8, YELLOW 

6/ BLUE 5/ VIOLET 4, GREY 5, WHITE 6. 
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ARIES MUSIC SYSTEM 300 SYNTHESIZER 

AR-338 PMS VOLTAGE CONTROLLED OSCILLATOR 

ASSEMBLY INSTRUCTIONS 

It is recommended that you do the following before you proceed: 

Find a place where you can work through completion, without disturbing 

your set-up 

Use adequate lighting 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable 

As you proceed, check off each step with a pencil 

( ) 1. PREPARATION: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL 

SIDE DOWN! Turn board so that connector strip is on the left. 

Lay the assembly drawing down near the board 

Unpack the parts carefully and place in a large box or tray SO THEY WON'T 

GET LOST. 

HAVE THE FOLLOWING TOOLS NEARBY: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder; USE ONLY THIN ROSIN-COATED SOLDER! 

Small, diagonal, wire cutters 

Small wire strippers 

Small long-nose pliers 

Flat blade screw driver 

h" or §16 nut driver 

5/16" or #10 nut driver 

k" or #8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be 

as easy to use. 

( ) 2. RESISTORS: 

Carefully install all resistors on the circuit board. Double check your in 

stallation against the P.C. board component layout drawing to be sure that the 

correct value is in the correct location. To prepare the resistor for insertion 

hold the body of the resistor between the thumb and index finger of your left 

hand. With the thumb and index finger of your right hand bend both the leads 

of the resistor at once to form right angles with the body. The resistor will 

now insert easily into the P.C. board. Once the resistor is inserted, bend the 

leads on the foil side to hold the resistor in place. Solder the resistors to 

the board and cut the leads about 1/16 of an inch from the board. 

1) Install all twelve 100K 5% resistors; R14,15,41,49,50,61,64, 

66,67,68,69,& 71; solder & cut leads 

2) Install all eight 47K resistors; Rl,3,6,19,26,44,48,57; solder & cut leads 

3) Install all four IK resistors: Rll,30,31 & 72; solder & cut leads 

4) Install all three 18K resistors; R7, 10, & 73; solder & cut leads 

5) Install all three 39K resistors; R51, 59, <£ 60; solder & cut leads 

6) Install all three 47OK resistors; R21, 39 & 42; solder & cut leads 

7) Install both 330ohm resistors; R2 & 5; solder Si cut leads 

8) Install both 390ohm resistors; R45 & 63; solder & cut leads 

9) Install both 10K resistors; R33 & 70; solder & cut leads 

10) Install both 15K resistors; R25 & 37; solder & cut leads 

11) Install both 20K resistors; R32 & 34; solder & cut leads 

12) Install both 22K resistors; R29 & 35; solder & cut leads 

13) Install both 33K resistors; R8 & 12; solder & cut leads 
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AR-338 PMS V.C.O. 

ASSEMBLY INSTRUCTIONS CONTINUED 

14) Install both 68K resistors; R9 <S 13; solder & cut leads 

15) Install both 100K, 1% resistors; R20 & 22; solder & cut leads 

16) Install both 150K resistors; R16, & 17; solder £ cut leads 

17) Install both 1.5K resistors; R62 & 65; solder £ cut leads 

18) Install the IK tempco resistor; R-43; solder £ cut leads 

19) Install the 2.2K resistor; R-36; solder £ cut leads 

20) Install the 5.6K resistor; R-56; solder £ cut leads 

21) Install the 7.5K resistor; R-27; solder £ cut leads 

22) Install the 12K resistor; R-28; solder & cut leads 

23) Install the 27K resistor; R4; solder £ cut leads 

24) Install the 54.9K 1% resistor; R-40; solder £ cut leads 

25) Install the 90.9K 1% resistor; R-38; solder £ cut leads 

26) Install the 274K 1% resistor; R-24; solder £ cut leads 

27) Install the 560K resistor; solder £ cut leads (R-47) 

28) Install the 1M resistor; R-18; solder £ cut leads 

29) Install the 2.2M resistor; R-46; solder £ cut leads 

30) Install the 3.3M resistor; R-23; solder £ cut leads 

31) Install the 22M resistor; R-58; solder £ cut leads 

( ) 3.DIODES: 

Install diodes CR1 - 5. Double check the polarity of the diodes. Solder 

and cut leads. 

( ) 4.Install capacitors. Observe polarity on the tantalum and polystyrene capacitors. 

Solder and cut leads. 

a) lOfOOOpf polystyrene capacitor C-5 

b) 100 Opf " " C-6 

c) luf tantalum capacitor C-12 £ 13 

d) lOpf disc capacitor C-9 

e) 20pf " " C-10 

f) 50pf " " C-l & 2 

g) lOOpf v " C-7 

h) 330pf " " C-3 

i) lOOOpf " " O4 & 11 

j) .luf " " C-8 

Capacitor C-8 is optional. If it is inserted it will capacitively couple the linear 

FM input. If the modulating waveform has a DC component and if it is in the low 

audio frequency range, this capacitor will block the DC component. The result is 

that the pitch of the modulated VCO will not be shifted by the DC component. If 

this capacitor is not installed, a jumper must be installed in its place. We suggest 

that you 1st complete the module by leaving out this capacitor and later experimenting 

with capacitively coupling this input by inserting it. In this way you can make 

your own choice on which you prefer. 

( ) 5. Install all four transistors. Check from correct orientation of the leads 

a) Install NPN 2N3393 Ql & 2 

b) Install NPN MPSA-14 Darlington; Q-3 

c) Install PNP 2N3638 Q-4 

( ) 6. Install all six IC's 

a) Install the three TL)82 op. amps. U-l, 2, & 3 

b) Install the two 1458 op. amps. U-5, & 6 

c) Install the SSM 2030's 
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AR-338 PMS V.C.O. 

ASSEMBLY INSTRUCTIONS, CONT. 

( ) J. Install the six trim pots 

a) Install the 20K multi-turn trim T-5 

b) Install the 10K multi-turn trim T-6 

c) Install the 50K single turn trim T-l, 2, 3 & 4 

SNAP BOTH WIRE SADDLES INTO PLACE 

THIS COMPLETES THE ASSEMBLY OF THE P.C. BOARD. FOR THE TIME BEING, LAY 

IT ASIDE AND GO TO THE NEXT SECTION 

FRONT PANEL ASSEMBLY PROCEDURE (see drawing) 

Aries Music front panels are made of anodized aluminum. They will not be scratched 

in normal operation, but they can be scratched with pliers or a nut driver. When 

using tools on the front panel, be very careful not to scratch it. 

( ) 1. Mount the top 2 dual pots. Do not fully tighten the nuts because they will 

be later removed for final assembly. If the pots have a small flange which pro 

hibits them from being mounted flush against the face panel, bend the flange 

outward so the pots can be mounted flush. 

( ) 2. Mount the additional 3 dual pots and the single pot. Pot 3/4 is LOG. On 

each of these pots there are 2 nuts. Screw the 1st one, the larger of the two, 

on to. the threads and tighten it firmly against the body of the pot. Place the 

lock washers between this nut and the back side of the front panel. Mount the 

pots on the panel and attach them with the 2nd nut. Tighten this nut firmly. 

( ) 3. Mount all 14 jacks as shown in the diagram. The washer goes on the front of 

the face panel. 

( ) 4. Mount the 6 terminal switch (S-2) so that the terminals are oriented as in 

the drawing. It makes no difference which row of terminals is on top. There 

are 2 nuts with each switch also. Screw the 1st nut onto the bushing about 1/8" 

from the body of the switch. Next place the lock washer on the bushing and 

insert switch into the face panel securing it with the 2nd nut. The purpose of 

the 1st nut is to space the switch so its bushing protrudes from the face panel 

as far as the jacks' bushings. 

( ) 5. Mount the 3 terminal switch (S-l) so that the terminals are oriented as in 

the drawing. It makes no difference which terminal is on the right. Follow 

the above mounting procedure. 

PANEL WIRING 

USING BUSS WIRE: 

1) Connect the shunts to the grounds of the following 4 jacks: Jack 3FM, LIN, 

FM, SYNC & SOFT. 

2) Connect Grounds of all 14 jacks together as shown in the wiring diagram. 

USING BLACK WIRE, MAKE AND SOLDER THE FOLLOWING CONNECTIONS. THESE WIRES 

SHOULD BE AS SHORT AS CONVENIENTLY POSSIBLE EXCEPT WHERE OTHERWISE INDICATED. 

a) Connect the CCW of P6 to the CCW of P5 Scan by Manual Manor
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AR-338 PMS V.C.O. 

ASSEMBLY INSTRUCTIONS, CONT. 

b) Connect the CCW of P4 to the CCW of P3 

c) Connect the CCW of P6 to the CCW of P4 

d) Connect the CCW of P6 to GND jack sync 

e) Connect GND jack sync to TERM 6 of S-2 

f) Connect TERM 6 of S-2 to CT of Pll 

g) Connect CT of Ell to CCW of P9 

h) Connect CCW of P9 to CCW of P7 (This wire should be 3" long) 

i) Connect CCW of P7 to CW of P8 

USING RED WIRE 

a) Connect the CW of PI to CW of P2 

b) Connect the CW of P2 to CW of P10 

USING VIOLET WIRE 

a) Connect the CCW of PI to the CCW of P2 

b) Connect the CCW of P2 to the CCW of P8 (This wire should be 3" long) 

c) Connect the CCW of P8 to the CCW of P10 (This wire should be 3" long) 

d) Connect the CCW of P10 to TERM 4 of S-2 

CONNECT THESE WIRES FROM POTS TO JACKS. 

They should run along the face panel in the most direct and logical route. They 

should be as short as conveniently possible and should not excessively "loop". 

1) ORANGE from CW P9 to TIP jack TRI PWM 

2) BROWN from CW P7 to TIP jack PWM SAW 

3) BROWN from CW P3 to TIP jack 1 FM 

4) ORANGE from CW P4 to TIP jack 2 FM 

5) WHITE from CW P5 to TIP jack MOD 

USING 14" LENGTHS OF COLOR CODED WIRE, CONNECT ONE END TO THE FOLLOWING TERMINALS: 

1) Connect WHITE wire to CCW of Pll 

2) Connect GREY wire to CW of Pll 

3) Connect ORANGE wire to CT of P9 

4) Connect GREEN wire to CT of P10 

5) Connect BROWN wire to CT of P7 

6) Connect YELLOW wire to CT of P8 

7) Connect VIOLET wire to CCW of PI 

8) Connect GREY wire to CT of PI 

9) Connect RED wire to CW of PI 

10) Connect WHITE wire to CT of P2 

11) Connect BROWN wire to CT of P3 

12) Connect ORANGE wire to CT of P4 

13) Connect WHITE wire to CT of P5 

14) Connect YELLOW wire to CT of P6 

15) Connect VIOLET wire to CW of P6 

16) Connect GREEN wire to terminal 1 of switch S-l 

17) Connect ORANGE wire to terminal 2 of switch S-l 

18) Connect BROWN wire to terminal 3 of switch S-l 

19) Connect BLACK wire to GND of JACK 1FM 

20) Connect BLUE wire to TIP of JACK SYNC 
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AR-338 PMS V.C.O. 

ASSEMBLY INSTRUCTIONS CONT. 

21) Connect YELLOW wire to TIP of JACK 3FM 

22) Connect GREY wire to TIP of JACK SOFT 

23) Connect GREEN wire to TIP of JACK LIN FM 

24) Connect WHITE wire to TIP of JACK SINE 

25) Connect YELLOW wire to TIP of JACK TRl 

26) Connect ORANGE wire to TIP of JACK PAN OUT 

27) Connect BLUE wire to TIP of JACK PUL OUT 

28) Connect GREEN wire to TIP of JACK OUT SAW 

29) Connect BLUE wire to TERMINAL 5 of S-2 

30) Connect BLUE wire to TERMINAL 2 of S-2 

31) Connect BLUE wire to TERMINAL 1 of S-2 

MODULE ASSEMBLY INSTRUCTIONS. PLEASE REFER TO MODULE ASSEMBLY DRAWING. 

( ) 1. Unpack the frame, bag of hardware and front panel 

( ) 2. Snap the 2 plastic card guides into the holes in the frame. Be sure that 

the*pairs of tabs point to the rear, as shown. 

( ) 3. Slide the P.C. Board into the frame holding the top and bottom of the frame 

together against the board so that the board fits snugly in the guides bet 

ween the tabs. 

( ) 4. Using the 4-40 x 3/8" screws and nuts, mount the 2 angle brackets to the 

frame, as shown. The brackets should be on the component side of the board. 

( ) 5. Screw the board to the brackets. Insert the 4-40 x 3/8" screw from the foil 

side of PC board. 

( ) 6. Refer again to MODULE ASSEMBLY drawing. Mount top of panel to frame using 

the 2 upper pots. Put on lock washers and insert pot shafts thru rear of 

upper holes in front of frame. Bring panel against frame, so these pots 

also go thru matching holes in panel. Tighten nuts on front of panel, with 

pots oriented as shown in diagram. 

( ) 7. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws and nuts. 

FINAL WIRING PROCEDURE 

Connect the wires from the front panel to the PC board in this order. Run the wires 

through the specified wire saddle and around the periphery of the baord to their desig 

nations. Cut each wire about 1" longer than absolutely necessary to provide for some 

slack. Cut, strip, trim, insert and solder each wire. 

THROUGH THE BOTTOM WIRE SADDLE 

1. Connect BLACK wire from jack ground to M on board 

2. Connect GREY wire from Pll to PAN 2 on board 

3. Connect VIOLET wire from P2 to -15VZ on board 

4. Connect WHITE wire from Pll to PAN 1 on board 

5. Connect GREEN wire from P10 to PWM P'^INIT on board 

6. Connect ORANGE wire from P9 to PWM P~MOD on board 

7. Connect BLUE wire from S 2.1 to S 2.1 on board 

8. Connect BLUE wire from S 2.2 to S 2.2 on board 

9. Connect BLUE wire from jack PUL OUT to PULSE on board 

10. Connect ORANGE wire from SWITCH SI. 2 to S 1.2 on board 

11. Connect GREEN wire from jack OUT SAW to SAW on board 
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AR-338 PMS V.C.O. 

ASSEMBLY INSTRUCTIONS, CONT. 

12. Connect YELLOW wire from jack TRI to TRI on board 

13. Connect VIOLET wire from P6 CW to P6 CW on board 

14. Connect WHITE wire from jack SINE to SINE on board 

THROUGH THE TOP WIRE SADDLE 

1. Connect RED wire from PI to A + 15v on board 

2. Connect ORANGE wire from jack PAN OUT to PAN OUT on board 

3. Connect GREEN wire from switch Sl.l to Sl.l on board 

4. Connect BROWN wire from switch SI.3 to SI.3 on board 

5. Connect BLUE wire from jack SYNC to SYNC on board 

6. Connect YELLOW wire from P6 to INIT PHASE on board 

7. Connect WHITE wire from P5 to PHASE MOD on board 

8. Connect GREEN wire from jack LIN FM IN to FM LINEAR on board 

9. Connect GREY wire from jack SOFT SYNC to SOFT SYNC on board 

10. Connect BLUE wire from SWITCH 2.5 to S 2.5 on board 

11. Connect WHITE wire from P2 to COARSE on board 

12. Connect GREY wire from PI to FINE on board 

13. Connect BROWN wire from P3 to FM1 on board 

14. Connect ORANGE wire from P4 to FM2 on board 

15. Connect YELLOW wire from jack 3FM to FM3 on board 

16. Connect YELLOW wire from P8 to PWM Py^ INIT on board 

17. Connect BROWN wire from P7 to PWM P^MOD on board 

TURN ALL POT SHAFTS FULLY TO THE LEFT & AFIX THE KNOBS IN THIS ORDER 
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AR-338 OSCILLATOR TRIM PROCEDURE 

In order to trim your AR-338 you will need the following: 

1) A +15V and -15V regulated power supply such as the AR-322. 

It is important that the AR-338 be trimmed using the supply which 

will power the cabinet in which the oscillator is to be finally 

mounted. 

2) An oscilloscope with a direct coupled (DC) vertical input. 

3) A calibrated voltage source such as the AR-311 keyboard. 

Before turning on the power supply connect the power supply to the edge connector. 

Connect +15V to pin A, connect ground ~=Lr to pin M, and connect -15v to pin Z. 

Use either an edge connector or clip leads to make this connection. BE CAUTIOUS: 

Applying reverse voltages to these terminals could destroy many components. 

Set up the face panel of the module as follows: turn the Fine and Coarse pots to 

the center of their rotation. Turn all other pots fully counter clockwise. Set 

the range switch to Audio. Connect the negative lead of the oscilloscope to the 

module frame or some equally convenient ground connection. Connect the positive 

lead to the tip of the sawtooth output jack. Turn the High Frequency Track (HFT) 

trim pot T6 fully clockwise. Turn all other trims to the center of their rotation. 

T6 and T5 are 25 turn trims. These trims have a clutch mechanism which allows 

them to keep turning even though they are at the end of their rotation. When 

they have reached the end of their rotation they will produce a slight click 

after each revolution. After you hear the click turn back 12 turns to reach the 

center of the rotation. 

Turn on the power supply. 

You should abserve a sawtooth on the oscilloscope. If not, turn off the power 

supply and check your wiring. If you abserved a sawtooth, move the scope probe 

to the triangle output. Adjust Tl for a symmetrical triangle waveform. Next 

move the scope probe to the sine output. Adjust T2 symmetry for the most symmetrical 

waveform (top and bottom should have similar shape. Adjust T3 for the best looking 

sine wave. If desired, connect the sine wave output to an amplifier and speaker, 

and adjust T3 for purest tone. NOTE: A distortion meter may be used to get the 

purest sine wave. Readjust T2 and T3 as necessary, for the best wave form. 

The volts per octave trims can be easily adjusted. Listen to and monitor on the 

scope the pulse output. Adjust the width control for a 50% duty cycle squarewave 

or the hollowest sounding waveform. Connect a voltage source such as the Aries 

keyboard to the FM3 input. The keyboard must be accurately calibrated to exactly 

1 volt per octave. Play low C on the keyboard and tune the oscillator with the Coarse 

Freg. control to approximately 125 Hz. This is equivalent to the C below middle 

C on a piano. Counting from the left, pin down the 4th C with a matchbook. Alter 

nately depress and release the lower C. Adjust T5 for a change of pitch between 

the two notes of exactly 3 octaves. As you adjust T5 the frequency of the oscillator 

will shift up or down a small amount. You are adjusting for an exact 3 octave 

change between the two keys. Ignore the overall frequency shift of the oscillator. 

When you have gotten close to a 3 octave range, press low C again and return the 

oscillator to 125 Hz, using the coarse freq. control. 

Now adjust the High Frequency Tracking trim (HFT) T6. Remove the match book from 

the 4th C. Alternately play the 4th and 6th C and adjust T6 for an exact two 

octave pitch change between the two notes. This trim will also change the overall 

%■ 
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AR-338 TRIM CONT. 

center frequency of the oscillator. It will also slightly alter the original 

V/oct adjustment of T5. When T6 has been adjusted as close as possible, repeat 

the trim procedure for T5. These adjustments will have to be repeated about 

three times. Each repetition will require a smaller and smaller change on the 

trims • 

If you do not have a good ear you can use a square wave reference oscillator to 

help you make these adjustments. After first tuning the original oscillator to 

125 Hz at low C, as described in the previous trim procedure, zero beat the 

reference oscillator to the original oscillator with C4 pinned. Play low C and 

adjust the V/oct trim T5 for 3 ocatves below the reference oscillators' frequency. 

Release low C. The original oscillator will have changed pitch slightly. Adjust 

the reference oscillator to zero beat with the original oscillator. Play low C 

again and adjust the V/oct trim T5 as before. When you have adjusted T5 for 

exactly 3 octaves the reference oscillator will no longer need to be retuned. 

Now go on to T6 the HFT trim. Hold down C4 and zero beat the reference oscillator 

and the original oscillator. Play C6 and adjust T6 for a two octave change. Play 

C4 and zero beat the two oscillators. 

Play C6 and adjust T6 again. After T6 is adjusted it may be necessary to readjust 

the V/oct trim T5. It takes about 3 repetitions of these adjustments to bring 

the oscillator into very accurate tracking. 

Once the oscillators are tracking perfectly set the Coarse and Fine Freq. pots to 

the center of their rotation and adjust T4 the frequency trim for a frequency of 

400 Hz or approximately Ah in the middle octave of a piano. 

Your AR-338 is now trimmed. 
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AR-338 OSCILLATOR 

FRONT PANEL WIRING DIAGRAM 

OPEN ARROW 

'CONNECT TO JACK 

FILLED ARROW 

" CONNECT TO PC BOARD 
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ARIES MUSIC SYSTEM 300 SYNTHESIZER 

AR-338 PMS VOLTAGE CONTROLLED OSCILLATOR 

PARTS LIST 

QUANTITY DESCRIPTION VOLTAGE & RATINGS 

RESISTORS: 

2 

2 

8 

1 

2 

1 

1 

1 

2 

1 

x 2 

3 

2 

2 

7 

2 

3 

8 

1 

2 

1 

2 

12 

2 

1 

3 

1 

1 

1 

1 

1 

TRIM POTS: 

4 

1 

1 

CAPACITORS: 

1 

1 

2 

1 

1 

2 

1 

kw. carbon film; 5% 

Tel Labs Q81; Tempco 

kw. carbon film; 5% 

1% metal film; green, yellow, white, red, brown 

kw. carbon film; 5% 

1% metal film; white, black, white, red, brown 

1% metal film; brown, black, black, orange, brown 

kw. carbon film; 5% 
n n n n 

1% metal film; red, violet, orange, orange, brown 

kw. carbon film; 5% 

Linear 

multi-turn cermet (Spectrol 64W103) 

multi-turn cermet (Spectrol 64W203) 

Disc 
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QUANTITY 

AR-338 PMS VOLTAGE CONTROLLED OSCILLATOR 

PARTS LIST CONT. 

DESCRIPTION VOLTAGE & RATINGS 

1 

1 

2 

DIODES: 

5 

TRANSISTORS: 

2 

1 

1 

Mallory SXM 210; Polystyrene cap. lOOOpf 

Mallory SXM 110; " " lO.OOOpf 

Tantalum Capacitor luf 

1N4148 

NPN 

NPN Darlington 

PNP 

2N3393 

MPSA-14 

2N3638 

I.C.: 

3 

2 

1 

4 

1 

1 

5 sets 

1 

1 

1 

14 

2 

4 

1 

1 

1 

1 

1 

3 

4 

2 

6 

2 

COLOR CODED WIRE 

4 

6 

2 

7 

5 

6 

6 

3 

4 

6 

Op. Amp. 

19 tr 

vco 

TL082 

1458 

SSM2030 

Dual pots; linear 100K 

" " log 100K 

Single pots; linear 10K 

Dual concentric knobs 

Single knob 

Switch; SPST; on-none-on 

Switch; DPDT; on-none-on 

Mini jacks 

Wire saddle 

Nuts; 1/16" thick; 3/8" internal diameter 

AR-338 Front panel 

AR-338 P.C. Board 

Module Frame 

Bracket; large 

Bracket; small 

Screws; Phillips head for module mounting 

#4-40 x 3/8" 

" Phillips head, black 

Nuts; #4-40 

P.C. Card guides 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Violet 

Grey 

White 

20" 24 AWG gauge tinned copper buss wire 
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ARIES MODULE AR-339 MULTI-MODE VOLTAGE CONTROLLED FILTER 

ASSEMBLY INSTRUCTIONS 

(Please refer to the System 300 General Assembly Instructions as a general 

guide to parts identification and mounting.) 

We highly recommend that you: 

(a) Find a place where you can work through completion, without disturbing 

set-up. 

(d) Use adequate lighting. 

(c) Make sure your hands are free of grease or oil which would interfere 

with proper soldering. 

(d) Check off each of the following steps, as you proceed. 

( ) PREPARATION: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL SIDE 

DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing down near the board. 

Unpack the parts carefully and place in a large box or tray so they won't get lost. 

HAVE THE FOLLOWING TOOLS NEARBY: 

* Pencil tip soldering iron, hot and tinned (solder coated) 

* Solder; USE ONLY thin ROSIN-CORE (Electronic grade) SOLDER. Any other type 

will destroy the connections, and voids the warranty! 

* Small, diagonal wire cutters 

* Small wire strippers 

* Small long-nose pliers 

* Flat blade screw driver 

* %" or #16 nut driver 

* 5/16" or #10 nut driver 

* h" or #8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be 

as easy to use and may scratch the front panel. 

( ) 1. First install both jumpers (Jl & 32) 

( 2. Resistors: (see general assembly instructions) 

Carefully install all resistors on the circuit board. Double check your installation 

against the P.C. board component layout drawing to be sure that the correct value 

is in the correct location. To prepare the resistor for insertion hold the body 

of the resistor between the thumb and index finger or your left hand. With the 

thumb and index finger of your right hand bend both leads of the resistor at once 

to form right angles with the body. The resistor will now insert easily into the 

P.C. board. Once the resistor is inserted, bend the leads on the foil side outward 

to hold the resistor Sn place. Solder the resistors to the board and cut the leads 

about 1/16 of an inch^ away from the board. For ease in reading the resistor values 

after zhey are installed on the P.C. board, install the resistors with the gold band 

facing either the bottom or the right-hand side of the board. 

100K resistors; R4,13,14,15,16,18,20,21,22,24,33,34, solder £ cut leac 

Rl,12,26,30,39,47,48,50, solder & cut leads 

Rr, "r, ' 3..-10, ■-: . s-:.ine.' S: at leads 

R28,29,45,46, solder & cut leads 

R17,27,43, solder & cut leads 

Rll,23,42, solder Q cut leads 

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Page 2 of 5 

AR-339 ASSEMBLY INSTRUCTIONS (Cont.) 

G) Mount both 22K resistors R3, & 36, solder & cut leads 

" R19, & 32, solder & cut leads 

" R8, & 9, solder & cut leads 

" R37 £ 44, solder & cut leads 

resistor; R2, solder & cut leads 

" R6; solder & cut leads 

" RIO; solder & cut leads 

" R7; solder & cut leads 

" R25; solder & cut leads 

" R31; solder & cut leads 

" R41; solder & cut leads 

" R51; solder & cut leads 

( ) 3. DIODES: (see general assembly instructions) 

The black band on the component should correspond to the black band on the diode 

as drawn on the P.C. board layout drawing. 

Mount all 5 diodes; CR1;2,3,4,5- solder and cut leads 

( } 4. INTEGRATED CIRCUITS: .(see general assembly instructions) 

Pay particular attention to the orientation of the J.C.'s. The pin indication on 

the component should correspond with the indication on the P.C. board component 

layout drawing. 

1) Mount the three CA3080; U4,2r5 

2) Mount the twoTL082CP; Ul & 3 

3) Mount the LM301A; U6 

( ) 5. TRANSISTORS: (see general assembly instructions) 

The leads, emitter, collector and base are designated on the P.C. board 

1) Mount the 2N3393 NPN transistors-Ql <S 3 

2) Mount the 2N3638 PNP trans is tors-Q2 & 4 

( ) 6. CAPCITORS: (see general assembly instructions) 

Observe the polarity of the three tantalum capacitors. The positive lead is the 

lead closest to the (+) sign on the component. 

1) Mount all 3 lmf tantalum capacitors; Cl, 10 11; solder & cut leads 

2) Mount both 330pf mica capacitors; C5, 6; solder & cut leads 

3) Mount all 3 lOOpf disc capacitors; C2,7,9; solder & cut leads 

4) Mount the 47pf disc capacitor C3; solder & cut leads 

5) Mount the lOOOpf disc capacitor; C4; solder & cut leads 

6) Mount the 150pf disc capacitor; C8; solder & cut leads 

( ) 7. TRIMPOTS: (see general assembly instructions) 

Mount all seven 50K trimpots; Tl,2,3,4,5,6,& 7. 

THIS COMPLETES THE ASSEMBLY OF THE P.C. BOARD 

For the time being, lay it aside and go on to the next section. 

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Page 3 of 5 

AR-339 ASSEMBLY INSTRUCTIONS (cont.) 

FRONT PANEL ASSEMBLY PROCEDURE: 

(refer to front panel wiring diagram) 

Aries Music face panels are made of anodized aluminum. They will not be scratched 

in normal operation/ but they can be scratched with pliers or a nut driver. When 

using tools on the front panel, be careful not to scratch it. 

( ) 1. Mount AUDIO 1 pot and the FREQ pot. Do not yet fully tighten the nuts; they 

will be later removed for final assembly. If the pots have a small flange which 

prohibits them from being mounted flush against the face panel, bend the flange 

outward so the pots can be mounted flush. 

( ) 2. Mount the remaining 3 single pots, AUDIO 2,3 & 4. Install the additional larger 

nut onto the bushing and tighten firmly. Now install the pots as usual. 

( ) 3. Mount the two dual pots. Again install the additional larger nut before mounting. 

K ) 4. Mount the switch so that the three terminals are in a horizontal line with each 

o£her. It makes no difference which terminal is on the right* Screw one nut onto 

the bushing and against the body of the switch. This is used as a spacer so that 

when the switch is mounted the threads will protrude from the front of the face 

panel as far as the jack threads protrude. Place the lock washer between this nut 

and the back of the face panel. Mount the switch, holding it in place with the 

second nut. 

( ) 5.Mount the thirteen jacks orienting them as shown on the wiring diagram. Mount the 

washer on the front side of the face panel and tighten the nuts. 

PANEL WIRING: (see general assembly instructions before going any further) 

The order in which these connections are made has proven to be the easiest and the 

most convenient method of wiring this module. The color-coded wires will facilitate 

trouble shooting the module. 

USING BLACK WIRE, CONNECT AND SOLDER THE FOLLOWING WIRES. CUT THESE WIRES TO LENGTH 

AND STRIP THEM. LEAVE AS LITTLE SLACK AS CONVENIENTLY POSSIBLE EXCEPT WHERE INDICATED 

AT STEP 4 AND 6. When soldering, be careful not to fill up the terminals on the 

pots and jacks with solder. It will be necessary to connect additional wires to 

some of the terminals later. All these wires should be just a bit longer than ab 

solutely necessary. They should not be excessively'long that they form loops 

between terminals. 

1. The CCW of P8 to the CCW of P9 

2. The CCW of P6 to the CCW of P7 

3. The CCW of P8 to the CCW of PS 

4. The CCW of P6 to the CCW of P5. These wires should be 2" long. 

5. The CCW of P5 to the CCW of PI 

6. The CCW of PI to the CCW of P2. This wire should be 2" long. 

7. The CCW of P2 to the CCW of P3 

8. The CCW of P3 to the CCW of P4 

9. Using un-shielded wire, connect the grounds of all 13 jacks together. Do not 

yet solder the connection to the ground of jack AUD 1. 

10. Connect the CCW of P4 to the jack ground of AUD 1. 

11. Connect and solder the shunt of jack Q to the ground of jack Q . 

12. Connect and solder the shunt of jack FM3 to the oXbo^of jack FM3 
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AR-339 ASSEMBLY INSTRUCTIONS (cont.) 

USING RED WIRE: 

1. Connect the CW of P9 to the CW of P5. 

USING COLOR-CODED WIRE; 

1. Connect BROWN wire from CW of P8 to tip of jack Ql 

2. Connect BLUE wire from CW of P6 to tip of jack FM1 

3.x Connect GREY wire from CW of P7 to tip of jack FM2 

4. Connect BROWN wire from CW of PI to tip of jack AUDIO 1 

5. Connect ORANGE wire from CW of P2 to tip of jack AUDIO 2 

6. Connect YELLOW wire from CW of P3 to tip of jack AUDIO 3 

7. Connect GREEN wire from CW of P4 to tip of jack AUDIO 4 

FOR THE FOLLOWING CONNECTIONS, USE 12" LENGTHS OF COLORED WIRE: 

1. Connect BROWN wire to the CT of PS 

2. Connect GREEN wire to CT of P9 

3. Connect BLUE wire to the CT of P6 

4. Connect GREY wire to the CT of P7 

5. Connect GREY wire to the CT of P5 

6. Connect RED wire to the CW of P5 

7. Connect BROWN wire to the CT of PI 

8. Connect ORANGE wire to the CT of P2 

9. Connect YELLOW wire to the CT of P3 

10. Connect GREEN wire to the CT of P4 

11. Connect ORANGE wire to the terminal 2 of the SWITCH 

12. Connect YELLOW wire to the terminal 3 of the SWITCH 

13. Connect YELLOW wire to the TIP of jack N/P 

14. Connect GREEN wire to the TIP of jack H 

15. Connect BLUE wire to the TIP of jack B 

16. Connect GREY wire to the TIP of jack L 

17. Connect ORANGE wire to the TIP of jack Q2 

18. Connect WHITE wire to the TIP of jack FM3 

19. Connect BLACK wire to the GROUND of jack AUD 1 

REFER TO MODULE ASSEMBLY DRAWING 

( ) 1. Unpack the frame, bag of hardware, and front panel. 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that the 

pairs of tabs point toward the rear, as shown. 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame 

together against the board, so that the board fits snugly in the guides, between 

■ the tabs. 

( ) 4. Using the 4-40 x 3/8" screws and nuts, mount the two angle brackets to the frame 

as shown. The brackets should be on the component side of the board. 

( ) 5. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw from foil 

side of baord. DOUBLE CHECK THAT SCREW HEAD DOES NOT TOUCH ANY METAL FOIL!!! 

( ) 6. Refer again to MODULE ASSEMBLY DRAWING. Mount top of panel to frame, using the 

two UPPER pots (PI and P5): Put on lock washers and insert pot shaft through rear 

of upper holes in front of frame. Bring panel against frame, so these pots also go 

through matching holes in panel. Tighten nuts on front of panel, with pots oriented 

in same direction as lower pots. 

( ) 7. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws & nuts, 
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Page 5 of 5 

AR-339 ASSEMBLY INSTRUCTIONS (cont.) 

CONNECT THE WIRES FROM THE FACE PANEL TO THE BOARD IN THIS ORDER. RUN THE 

WIRES AROUND THE PERIPHERY OF THE BOARD WHENEVER POSSIBLE. WIRING THE MODULE 

NEATLY WILL FACILITATE TRIMMING AND TROUBLESHOOTING. LEAVE ABOUT I" SLACK 

FOR EACH WIRE; CUT THE WIRE, STRIP IT AND SOLDER IT TO THE BOARD. 

1. connect RED wire from P5 to board A 

2. s connect GREEN wire from P9 to board Q INITIAL 

3. connect BROWN wire from P8 to board Q MOD 1 

4. connect ORANGE wire from jack Q to board Q MOD 2 

5. connect BLACK wire from jack 1 AUD to board GROUND 

6. connect YELLOW wire from jack N/P to board N/P 

7. connect GREY wire from jack L to board L 

8. connect BLUE wire from jack B to board B 

9. connect GREEN wire from jack H to board H 

10. connect ORANGE wire from SWITCH to board S2 

11. connect YELLOW wire from SWITCH to board S3 

12. connect BROWN wire from PI to board AUDIO 1 

13. connect ORANGE wite from P2 to board AUDIO 2 

14. connect YELLOW wire from P3 to board AUDIO 3 

15. connect GREEN wire from P4 to board AUDIO 4 

16. connect GREY wire from P5 to board FREQ 

17. connect BLUE wire from P6 to board FM 1 

18. connect GREY wire from P7 to board FM 2 

19. connect WHITE wire from jack FM 3 to board FM 3 

Turn all pot shafts fully counter-clockwise (to the left) and install the knobs 

in this order: 

THIS COMPLETES ASSEMBLY INSTRUCTION OF MODULE AR-339 
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AR-339 MULTI-MODE FILTER MODULE 

TRIM PROCEDURE 

This procedure should be approached with care and patience in order to obtain 

maximum performance. 

In order to trim your AR-339 you will need: 

+_ 15 volt dual regulated power supply 

DC coupled oscilloscope 

DC Voltmeter 

Wide range audio oscillator with +_ 5 volt triangle wave output. (Any of 

the Aries Music VCOs will do fine.) 

1. Refer to the AR-339 PC board component layout drawing. Turn T7 (H.F.Q. trim) 

fully counter-clockwise. Turn all six other trims Tl,2,3,4,5,6 to the center 

of their rotation. 

2. Before turning on the power supply connect the +15 volt output of the supply 

'*> to pin "A" on the PC board edge connector of the AR-339. Connect power 

supply GROUND ^dr to pin "M". Connect the -15 volt output to terminal "Z". 

CAUTION! Improper connections can destroy components !!! 

3. Set the voltmeter or oscilloscope on an appropriate range for measuring up 

to 15 volts D.C. Connect the negative lead to the ground on one of the AR-339 

output jacks. Connect the positive lead to the junction of R37 and pin 1 of 

the #1748 exponential generator module on the PC board. This- junction is 

labelled [T] on the PC board component layout drawing. 

4. Set the front panel controls as follows: freg. knob fully clockwise. The 

eight remaining knobs fully counter-clockwise. 

5. TURN ON POWER SUPPLY. IMMEDIATELY feel ALL I.C.'s and TRANSISTORS repeatedly, 

to check for overheating. Slight warming is normal on the I.C.'s, but TURN 

POWER OFF IMMEDIATELY in the event of any device becoming HOT to the touch! 

In this case, check your wiring, and check for any shorts, such as metal specks 

on the board. 

6. If all seems well, adjust Tl (frequency trim) for a reading or -1 Volt on the 

meter. Now, shift the positive meter lead to the junction of R44 and pin 2 

of the 1748 exp. generator. This is marked 12]] on the PC board component 

layout diagram. The voltage here should be between 0 and -8 volts. 

7. Connect the positive lead of the meter to the junction of R6 and the collector 

of Q4. This is marked [3j on the PC board component layout drawing. Adjust 

T2 ("0" trim) for a voltage of -11 volts. 

8. Reset the following front panel controls: Freq. knob to one o'clock "initial Q" 

knob to one o'clock. Connect the positive lead to the Band Pass Out at the 

end of R33 on the PC board. This is labelled "B" on the PC board component 

layout drawing. The voltage here may be initially any where from +15V to -15V. 

Adjust T4 ("B" offset trim) for a reading of OV, +_ 0.1V. 

9. Without changing the front panel controller, connect the positive lead to the 

Low Pass Out at the end of R40 on the PCB. This is labelled "L" on the PCB 

component layout diagram. Adjust T3 (LH offset HiQ trim) for OV, jf 0. IV at 

the Low Pass Out. 
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AR-339 TRIM PROCEDURE (Cont.) 

10. Set the front panel "initial Q" knob fully counter clockwise. Leave the Freq. 

knob at 1 o'clock. Keep the positive lead connected to the Low Pass Out. 

Adjust T5 (LH offset LoQ trim) for oV, +0.1V at the Low Pass Out. 

11. Set the front panel "initial Q" control knob to ten o'clock. Set the front 

panel "freq." control knob fully counter clockwise. Connect a triangle 

wave oscillator to the Audio 1 input on the front panel. Connect the os 

cilloscope positive lead to the junction of R13 and the bottom wire from 

the center tap of PI. This is labelled Audio 1 on the PC board component 

layout drawing. Set the Audio 1 front panel control for a IV peak to peak 

triangle wave at R13. Set the triangle wave oscillator to a frequency of 

16 Hz. Now move the positive lead of the oscilloscope to the Band Pass Out 

labelled "B". Carefully adjust Tl (freq.trim) for the maximum peak to peak 

signal at the Band Pass Out. 

12. Turn the Freq. control knob fully clockwise. Set the triangle wave oscilla 

to 16K Hz. Adjust T6 (lV/oct. trim) for the maximum peak to peak signal at 

the Band Pass Out. 

13. Disconnect the triangle wave oscillator. Set the front panel controls as 

follows: Freq = fully clockwise; initial Q = fully clockwise; the seven 

remaining knobs fully counter clockwise. Connect +10V DC to the FM1 input. 

Turn the FM1 input control knob to 12 o'clock. With the oscilloscope, monitor 

the Band Pass Out. Slowly turn Tl (H.F.Q. trim) clockwise. At some point 

the Band Pass Out will show high frequency oscillations. Back off the trim 

pot until the oscillations stop. Remove all connections from the AR-339 and 

install it in your case. 

YOUR AR-339 IS NOW FULLY TRIMMED AND READY TO USE. 
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Pg. 1 of 2 

QUANTITY 

ARIES MUSIC SYNTHESIZER MODULE AR-339 

Multi-Mode VCF 

PARTS LIST 

DESCRIPTION VALUE & RATING 

4 

2 

1 

5 

1 

1 

7 

2 

2 

1 

3 -I 

3 

1 

.2 

2 

1 

1 .. • 

1 S< 
7 

"4 
1 

1 

1 

CAPACITORS'. 

3 

2 

3 

1 

1 

1 

I.C. 

1 

3 

TRANSISTOR i 

2 

2 

DIODE: 

5 

1 

2 

1 

j. 

5 

2 sets 

1 

Carbon film resistor; kw 

Linear Trim Pots 

Log pots (single) 

Linear pots (single) 

Log pots (dual) 

Linear Pots (dual) 

Tantalum 

mica or film 

Disc 

Operational Amplifier 

Operational Transconductance 

Amplifier (selected category 1) 

Dual FET input op amp 

NPN Transistor 

PNP " 

Diodes 

SPDT Toggle Switch; on-none-one 

P.C. Card Guides 

AR-339 P.C. Board 

Front Panel 

Knobs, single 

Knobs, dual concentric 

Module Frame 

2*2 ohm 

150 ohm 

560 ohm 

IK 

1.8K 

4.7K 

10K 

12K 

22K 

27K 

33K 

47 K 

68K 

100K 

330K 

470K 

1 meg 

50K 

100K 

10 OK 

100K 

100K 

1 mf V 

330 pf -

100 pf V 

47 pf V 

150 pfS 
1000 pfs/ 

LM301-A 

CA3080 

TL-082CP (/ 

2N-3393 

2N-3638 

1N-4148 

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Page 2 Of 2 

AR-339 PARTS LIST, CONT. 

QUANTITY DESCRIPTION VALUE & RATING 

2 Brackets 

6 Screws; 4-40 x 3/16" 

6 Nuts; 4-40 

13 Mini Jacks 

5 ^ Nuts; 1/16" thick; 3/8" internal diameter 

1* #1748 Exponential Generator Sub-module 

2 Cable tie 

4 12" black wires 

5 12" brown wires 

3 12" red wires 

5 12" orange wires 

5 12" yellow wires 

5 12" green wires 

% 12" blue wires 

5 12" grey wires 

2 12" white wires 

1 20" 24 gauge AWG bus wire 

* In many cases, this sub-module will be installed on the board at the factory 
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FRAME 

SHORT 

BRACKET 

LONG 

BRACKET 

BOARD 

FRONT 

PANEL 

0 
0 
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FRONT PANEL 

FRAME 

INITIAL Q 

j \-1/16 NUT OR WASHER 
— LOCK WASHER 

— FRONT PANEL 

— OUTER SHAFT POT 

—INNER SHAFT POT 

S3 

AR-339 MULTIMODE FILTER 

FRONT PANEL WIRING DIAGRAM 

MODE HtP4 

Gn 

MODE H 

Gy 

ARIES MUSIC INC. 

o o 

OPEN ARROW 

' CONNECT TO JACK 

FILLED ARROW 

' CONNECT TO PC BC 

BLACK Bk 

BROWN Br 

RED Red 

ORANGE 0 

YELLOW Y 

GREEN Gn 

BLUE Blu 

VIOLET V 

GREY Gy 

WHITE W 

o 
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FREQ 

AUDIO 1 

AUDIO 

FM 
ps <L l! 

1 1OOK <• O >A 

OH"! -

RI9 

5OK 

P6 

1OOK ' 

~ LOG 

FM 2 

•dr iook y 
LOG f 

FM3 ^ R22 

IOOK 

R13 

IOOK 

-O WV-

R15 

IOOK 

R16 

IOOK 

R23 T6 IV/OcI 

33K 50K 
T1 Fr«q Trim 

50 K 

C4 

lOOOpF 

, R25 < RSI 

R24 ^ 1M > 4 70K 

1OOK 

MULTIMODE FILTER AR—339 
ARIES MUSIC INC. 

INITIAL Q 

L H Ot'sat 

' Lo O 

lOOpF 

B49 NOTCH/PEAK OUT 

R38C R40 

IK < IK < IK 

BAND OUT 

HIGH OUT 

A +15V 

1,-, 

CA3080 category t 

T7 

9OK M.F. O 
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RIVERA MUSIC SERVICES 

MODULE AR-343 

DUAL VC AMPLIFIERS ASSEMBLY INSTRUCTIONS 

IT IS RECOMMENDED THAT YOU DO THE FOLLOWING BEFORE YOU PROCEED: 

* Find a place where you can work through to completion without 

disturbing your set-up. 

* Use adequate lighting. 
* Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable. 

* Check off each step with a pencil as you proceed 

PLEASE ALSO READ THE GENERAL ASSEMBLY INSTRUCTIONS BEFORE 

BEGINNING THE ASSEMBLY OF THIS MODULE. 

PRINTED CIRCUIT BOARD ASSEMBLY INSTRUCTIONS 

( ) A. PREPARATION: 
Lay the circuit board down on a sheet of white paper. PLACE THE METAL FOIL 

SIDE DOWN! Turn board so that connector strip is on top. 

Place the AR-343 Component Layout Diagram near the board so that it can be 

viewed during assembly. 

Unpack the parts carefully and place in a large box or tray SO THEY WON'T GET 

LOST. 

HAVE THE FOLLOWING TOOLS NEARBY: 

* Pencil tip soldering iron, 25 watt, hot and tinned (solder coated) 
* Solder; USE ONLY THIN ROSIN-CORE SOLDER! (SN60, 22 AWG) 
* Small diagonal wire cutters 

* Small wire strippers 

* Small long-nose pliers 

* No. 1 Phillips screw driver. 

* H" or #16 nut driver 

* 5/16" or #10 nut driver 

* V or # 8 nut driver * 1/16" hex driver 

A pair of household pliers can be substituted for the nut drivers but 
will not be as easy to use and may scratch the front panel. 

( ) B. Mount all four 50K ohm trimpots as shown on the Component Layout Drawing. 
Bend the larger leads down so that they touch the circuit board foil. 
Solder the leads. 

C. Mount the integrated circuits paying particular attention to their orient 
ation. The notch in the IC package and/or the dot in the upper left hand 
corner should correspond with the indication on the AR-343 Component Lay 
out Drawing. 

( ) 1. Mount the four 1458 dual op-amps U3,3,4,4, and solder. 

( ) 2. Mount the two TL082 dual op-amps U2,2 and solder. 
( ) 3. Mount the SSM 2020 dual VCA Ul and solder. 
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D. Carefully install all resistors on the circuit board. Double check your 

installation against the P.C. board component layout drawingto be sure that 

the correct value is in the correct location. To prepare the resistor for 

insertion hold the body of the resistor between the thumb and index finger 

of your left hand. With the thumb and index finger of your right hand bend 

both leads of the resistorat once to form right angles with the body. The 

resistor will now insert easily into the P.C. board. Oncfe the resistor is 

inserted, bend the leads on the foel side outward to hold the resistor in 

place. Solder the resistors to the board and cut the leads about 1/16 of 
an inch away from the board. For ease in reading the resistor values after 

installation, install the resistors with the gold band facing either the 

bottom or the right hand side of the board. 

( ) 1. Mount all twenty 100K resistors, brown black yellow, R7,7,8,8,11,11, 
12,12,14,14,16,16,21,21,22,22,25,25,27,27. Solder and cut the leads. 

f * 2. Mount all six 270K resistors, red violet yellow, R 4,4,23,23,28,28. 

(Solder and cut the leads after installing each value.) 
( ) 3. Mount all four IK resistors, brown black red, R 1,1,20,20. 
( ) 4. Mount all four 47 K resistors, yellow violet orange, R5,5,2,2. 
( ) 5. Mount all four 150K resistors, brown green yellow, R 10,10,13,13. 
( ) 6. Mount all four 1M resistors, black brown green, R 3,3,17,17. 
( ) 7. Mount both 3.3K resistors, orange orange red, R 6,6. 
( ) 8. Mount both 3.9K resistors, orange white red, R 19,19. 
( ) 9. Mount both 19.IK 1% resistors, brown white brown red, R 15,15. 
( ) 10. Mount both 22K resistors, red red orange, R 24,24. 
( ) 11. Mount both 3.3M resistors, orange orange green, R 26,26. 
( ) 12. Mount both 10M resistors, brown black blue, R 18,18. ( .l\^ .;.— ;V 

E. Install both jumpers. 0 -. ^ -
( ) 1. Use 1.25 inches of 22 ga. bus wire to install 01. Solder and cut the 

leads. 

( ) 2. Use 1 inch of 22 ga. bus wire to install 02. Solder and cut the leads. 

F. Mount all six diodes. Orient the black band on each diode as shown in the 

drawing. 

G. Install the capacitors. 

( , Mount both 22pf disc capacitors Cl,l. 

( ) Mount both 5pf disc capacitors C2,2. 
( ) Mount both luf tantalum capacitors C3,4. Observe the polarity of the 

two tantalum capacitors when mounting. The positive lead is the lead 

closest to the red dot or "+". 

( ) H. Snap both wire saddles into the PC board with the loop on the component 
side of the board. Orient as shown in the drawing. 

This completes the assembly of the printed circuit board. For the time 

being, lay it aside and go on to the next section. 

FRONT PANEL ASSEMBLY 

( ) A. Install the jacks orienting them as shown on the Front Panel Wiring Dia 
gram. Consult the drawing so that the tip and shunt of the jacks are in 

the correct position. Mount the washers on the front side of the face 
panel, mount the nuts onto the bushings and tighten the nuts with the 

#10 nut driver. Be careful to not mar the face panel or the nuts. 
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B. Install the jack grounds. First, carefully unfold the bus wire so that no 

sharp kinks are formed. Then grip one end with pliers and pull the wire 

through your fingers to smooth and straighten the wire. 

( ) 1. Insert a 5.5 inch length of 22 gauge bus wire through the ground ter 
minals of jacks X Audio 1, X Audio 2, X AM 1, and X AM 2. Pull the 

wire through until only 1 inch of wire protrudes beyond the top ter 

minal of jack X Audio 1. 

( ) 2. Bend the protruding inch of wire to the left and connect it to* the 
top ground terminal of Y Audio 1. 

( ) 3. Bend the lower portion of the bus wire to the left and connect it to 
the lower ground terminal of Y Out 2. Be sure the bus wire touches the 

lower ground terminals of jacks X Out 2 and Y AM 2. The wire will later 

be soldered to the ground terminals of these jacks. 

( ) 4. Insert a 3.5 inch length of 22 gauge bus wire through the ground ter 
minals of jacks Y Audio 1 and Y Audio 2; and through the top terminal 

only of Y AM 1. 

( ) 5. Pull the wire almost all the way through and connect the top end of the 
wire to the top ground terminal of Y Audio 1. 

( ) 6. Bend the lower portion of the bus wire to the left and connect it to 
the top ground terminal of Y Out 1. Be sure the bus wire touches the 

upper ground terminals of jacks X Out 1 and Y AM 1. 

( ) 7. Solder the ground terminal of the jacks as follows- Solder the lower 
terminals of all the jacks with the exception of these three, Y AM 1, 

X Out 1, and Y Out 1. On these three jacks solder the upper terminal. 

C. Install the pots. First prepare the pots for installation by bending the 

pot terminals so they form a 90 degree angle. If the pots have a small 

flange which prevents them from being mounted flush against the face panel, 

bend the flange back and forth with pliers until the flange breaks off. 

Place a thick lockwasher over the shaft of the two single pots before in 

stalling them on the panel. Place a thin lockwasher over the shaft of the 

four lower dual pots. (Consult the Front Panel Wiring Diagram for the cor 
rect part numbers of these pots.) The two upper dual pots will not receive 
a lockwasher. Insert the shafts of the pots through the panel from the rea^. 

Place the nut over the shaft and tighten with a #16 nut driver. Make sure 

the pot terminals line up as shown in the front panel wiring diagram. 

1. Mount the AMl/Amplitude pots for both channels. (100K dual linear, 
EF 1869) These two pots will be removed later when the panel is assembled 
to the frame. Tighten the nuts just enough to secure the pots so that 

they don't rotate when you wire them. The remaining pots should be 
tightened fully. 

2. Mount the AM2 pots for both channels. (100K linear, FM7922) 
3. Mount the Offset/Lin-Exp pots for both channels. (100K dual linear, 

EF1869) 

4. Mount the Audiol/Audio2 pots for both channels. (100K dual log, 
EF1870) 

D. Install the ground jumpers on the dual pots. Cut six 1 inch pieces of 

22 gauge bus wire. Using one wire for each pot, make the following con 
nections for both channels. 
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Channel X 
1. Connect the counter-clockwise terminal of PI, CCW-P1, to the counter 

clockwise terminal of P2, CCW-P2. Solder CCW-P1 only. 

2. Connect the counter clockwise terminal of P33 CCW-P3, to the center 

tap of P4, CT-P4. Solder CCW-P3 only. 

3. Connect the counter clockwise terminal of P6, CCW-P6, to the counter 

clockwise terminal of P7, CCW-P7. Solder CCW-P6 only. 

Channel Y (The same connections will be made on the Y channel as on the X.) 
4. CCW-P1 to CCW-P2. Solder CCW-P1 only. 

5. CCW-P3 to CT-P4. Solder CCW-P3 only. 

6. CCW-P6 to CCW-P7. Solder CCW-P6 only. 

E. Install the jack to jack jumpers. When connecting insulated wires, 

strip no more than 3/16 of an inch of insulation from the measured length 

of wire. Twist the strands of wire together to form a single tight unit. 

Cut off any excess wire after the connection has been made and soldered. 

Run each wire straight down to the panel surface and them over to the next 

terminal to which it is to be connected. After each wire has been connected 

it should be madeto rest flat against the surface of the panel. When 

soldering to the tip terminals of the jacks, make sure that no solder or 

solder flux flows down into the jack. If this happens the normal!ing 

connections inside the jack could become intermittent at a later date. 

Either be careful or stand the panel on its side when soldering. 

N.B. All specified wire lengths allow for the stripping of up to 1/4 inch 

of insulation from each end. 

1. Connect a 1.5 inch piece of brown wire to the tip of X Audio 1 and then 

to the shunt of Y Audio 1. Solder only the shunt of Y Audio 1. 

2. Connect a 1.5 inch piece of orange wire to the tip of X Audio 2 and 

then to the shunt of Y Audio 2. Solder only the shunt of Y Audio 2. 

3. Connect a 1.25 inch piece ofwhite wire to the tip of Y Out 1 and then 

to the tip of Y Out 2. Solder only the tip of Y Out 2. 

4. Connect a 1.25 inch piece of white wire to the tip of X Out 1 and then 

to the tip of X Out 2. Solder only the tip of X Out 2. 

F. Install pot grounds. For each channel we will thread a single piece of 

bus wire through all the appropriate terminals to be grounded on each set 

of pots. When finished the wire should lie exactly as shown on the front 

panel wiring diagram. 

Channel X 

1. Attach a 9.75 inch length of 22 ga. bus wire to the CCW terminal of P7. 

Crimp and solder. Pass the free end across the back of the pots and 

through the CCW terminal of P5. Allow about 6.5 inches of wire to pro 

trude beyond the CCW terminal. Bend the wire protruding from the CCW 

terminal of P5 up and back so it lies across the back of the pots. 

Crimp the bus wire tightly around the terminal and solder. 

2. To connect the next pot, pass the free end of the wire extending from 
the CCW of P5 across the back of the pots and through the CT terminal 

of ?\ ";'r;s time allov 4.5 inches to protnr ..cyond th-j CT terminal. 

Bend the wire up and back, and crimp and solder as above. 

3. To connect the last pot, Use the same technique to connect the bus wire, 

to the CCW of P2 allowing 3.25 inches to project beyond the terminal. 

Bend, crimp, and solder as above. 

4. Bring the wire from the back of P2 straight down to the face panel, 

then across and up to the upper ground terminal of the X Audio 1 jack. 

.Crimp but do not solder. 
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( ) 5, Flatten the wire loops against the backs of the pots as shown in the 
front panel wiring diagram. Be sure that the bus wire is not touching 

any of the other pot terminals. 

Channel Y 

To connect the pot grounds, attach aU.75 inch length of 22 ga. bus 

wire to the CCW of P7 and follow the procedure that was used to wire 

channel X. the lengths of wire that should protrude beyond the pot 

terminals are listed below - some lengths are different: 

( ) 6. CCW-P5 6.5 inches 
( ) 7. CT-P4 5.5 inches 
( ) 8. CCW-P2 4.0 inches 
( ) 9. After making the connection to the CCW terminal of P2, Xonnect the wire 

to the upper ground terminal of the Y Audio 1 jack. Crimp and solder. 

As with channel X, bring the wire straight down to the face panel, then 

over and up to the jack ground terminal. Solder this connection. 

( ) 10. Flatten the wire loops against the backs of the pots. 

G. Install the pot to pot connections. N.B All wire lengths are calculated 

to allow the wire to run flat against the surface of the front panel. 

( ) 1. Connect a 3.25 inch piece of red wire from the CW-P3(X channel) to the 
CW-P7(X channel). Solder CW-P3 only. 

( ) 2. Connect a 5.75 inch piece of red wire from CW-P7(X channel)to CW-P7 
(Y channel). Solder CW-P7(X channel) only. 

( ) 3. Connect a 3.25 inch piece of red wire from the CW-P7(Y channel) to the 
CW-P3(Y channel). Solder CW-P7(Y channel) only. 

H. Install the wires connecting the jacks to the pots. Solder each connection 

after it's been made. 

Channel X 

( ) 1. Connect a 2.5 inch piece of brown wire from the tip of the XAudio 1 jack 
to the CW terminal of PI. 

( ) 2. Connect a 4.25 inch piece of orange wire from the tip of X Audio 2 to 
the CW terminal of P2. 

( ) 3. Connect a 6.5 inch piece of yellow wire from the tip of X AM 1 to the 
CW terminal of P6. 

Channel Y 

( ) 4, Connect a 5 inch piece of brown wire from the tip a Y Audio 1 to the 
CW terminal of PI. 

( ) 5. Connect a 6.25 inch piece of orange wire from the tip of Y Audio 2 to 
the CW terminal of P2. 

( ) 6. Connect an 8.25 inch piece of yellow wire from the tip of Y AM 1 to the 
CW terminal of P6. 

I. Install the pot to PC board wires. Solder each connection as it is made. 
Cut off any excess wire. 

( ) 1. Connect a 7 inch piece of red wire to CT-P7. 

( ) 2. " "7 !I " yellow " " CT-P6. 
( ) 3. " 5.5 " ll violet " " CT-P5. 
( ) 4. " 4.5 " " violet " " CW-P5. 
( ) 5- fl " 3.75 " " white " " CCW-P4. 

( ) 6. " " 3 " " black " H CW-P4. 
7. « 4 H ii red n u CT-P3. 

8. " lf 4.5 " " orange " fl CT-P2. ii 
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( ) 9. Connect a 5 inch piece of brown wire to the CT-P1. 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

il 
( ) 

Channel Y 
1. Connect a 6 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

3.75 

5.75 

4 

5 

5.75 

9.25 

6.75 

8 

inch piece of red 

11 yellow 

violet 

violet 

black 

white 

red 

red 

orange 

brown 

wire to the CT-P7. 

CT-P6. 

CW-P5. 

.CT-P5. 
CW-P4. 

CCW-P4. 

CW-P3. 

CT-P3. 

CT-P2. 

CT-P1. 

J. Install the jack to printed circuit board wires. 

(Remember not to let the solder or flux flow down into the jack.) 

1. Connect a 8.5 inch piece of black 

terminal of the X Audio 1 jack. 

5 inch piece of yellow 

11 green 

11 blue 

11 grey 

" " green 

11 white 
" white 

wire to the top ground 

wire to the tip of X 
tip 

shunt 

shunt 

tip 

tip 

tip 

AM 

AM 

AM 

AM 

AM 2. 

Out 1. 

Out 1. 

1. 

2. 

1. 

2. 

K. Install the cable ties. 

Channel X 

Pull all nine wires from the X Channel pots straight back away from 

the panel. Then, bend them down over the back of the pots toward 

dual pot P1/P2 (X channel). Also bring the following six jack wires 
over to dual pot P1/P2 (X channel). 
1. Blue wire from jack Y AM 1. 

2. Yellow wire from jack X AM 1. 

3. Grey wire from jack Y AM 2. 

4. Green wire from jack X AM 2. 

5. White wire from jack X Out 1. 

6. Black wire from jack X Audio 1. 

Now bend all 15 wires up 90 degrees from dual pot P1/P2 and attach 

a cable tie around the wires about h inch above the back of P2. 

Tighten the tie and clip the excess plastic. 

Channel Y 

Pull all ten wires on the Y channel pots straight back away from the 

panel and bend them over the backs of the pots toward pot P5 (Y channel) 

Also bring the green wire from jack Y AM 2 and the white wire from jack 

Y Out 1 over to pot P5. Bend all 12 wires up 90 degrees from pot P5 

and attach a cable tie around the wires about Vinch above the back of 

P5. Tighten the tie and clip the excess plastic. 

Make sure the terminals on the pots are still at right angles to the 

panel. If they are not straighten them so that they are- No portion 

of the assembly should extend over the edges of the front panel. 

This completes the assembly of the front panel. Lay it aside for the 

time being. 
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FINAL ASSEMBLY INSTRUCTIONS 

Please refer to the module assembly drawing. 

Install the front panel and the printed circuit board onto the frame. 

( ) 1. Snap the two plastic card guides into the holes in the frame. Be 
sure that the pairs of tabs point toward the rear as shown.. 

( ) 2. Slide the printed circuit board into the frame, holding top and 
botom of the frametogether against the board. The board will fit 

snugly into the card guides between the tabs. 

( ) 3. Using the 4-40 x 3/8" screws and nuts, mount the two angle brackets 
to the frame as shown. The brackets should be on the component 

side of the board. The nuts should be on the inside of the frame 

against the bracket. 

( ) 4. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw 
from the foil side of the board. 

( ) 5. Mount the top of the front panel to the frame by using the two 
upper pots as follows. First remove the two upper pots from the 

front panel. Let them hang by their wires. Insert the pot shafts 

From behind, insert the two pot shafts through the two large holes 

at the top of the frame. Now place the front panel against the 

frame so the pot shafts extend through the two AM 1 / Amplitude 

holes in the front panel. Replace the nuts over the shafts and 
tighten firmly. Prevent the pots from rotating as you are tightening 

them by holding them carefully with your fingers or a pair of large 

pliers. Make sure the pot terminals remain oriented as shown on 

the front panel wiring diagram. 

( ) 6. Attach the bottom of the panel to the frame using the remaining 
4-40 x 3/811 screws and nuts. 

Wire the front panel to the printed circuit board. Connect the wires 

from the face panel to the board in the order given below. Strip each 

wire, pass it through the appropriate wire saddle, and solder the wire 

to the board. nn the wires around the periphery of the board when 

ever possible. Wiring the board neatly will facilitate trimming and 

troubleshooting. 

Run these wires through Channel X wire saddle to the X side of the board. 

( ) 1. Connect a black wire from P4 to board Lin. 
) 2. " •• violet " ' '" 
) 3. '■ •• blue 

4. « -• white -. 

) 5. » •• yellow " 

( ) 7. ■■ » g^en 
8. " « red 

) 9- I! " violet » 
( ) 10. " » yellow " 
( ) 11. " " red 
( ) 12- " " orange " 
( ) 13- " " brown " 

14. " " white " 
( ) 15. " '■ black " 
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( ) 
( ) 
( ) 
() 

V 

) 

( ) 

board. 

1. Connect a 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

C. Turn all pot shafts fully counter-clockwise and mount the knobs with 

the pointers at the lower left. Mount the knobsso that there is a 

very small space between the knob and the panel and each of the dual 

knobs. This will alow each knob to turn freely on it's shaft without 

causing the other knob to turn. Install the knobs and tighten the hex 

nuts in the following order. 

Channel X 

Attach the knobs to Channel Y in the same order. 

DOUBLE CHECK ALL OF YOUR WORK TO THIS POINT! 

THIS COMPLETES ASSEMBLY OF YOUR AR-343 DUAL VCA MODULE. 

IS NOW READY TO BE CALIBRATED. 

THE MODULE 
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AR-343 CALIBRATION PROCEDURE 

To calibrate the AR-343 you will need the following: 

* A 10 volt sawtooth such as that available from the AR317,338, or 341. 

* A method of monitoring the output of the VCA. Either of the follow 

ing will do: * a DC coupled oscilloscope 

* a low noise audio amplifier and* speaker 

* A power supply for the AR-343. +15v, -15v, and ground. 

1. Connect the AR-343 to the supply. Do not turn on the supply until 
all connections have been made. Once the connections have been 

made turn on the supply. Touch each of the ICs. If they feel hot 

turn off the supply and check your module for poor connections, 

solder bridges which may be shorting connections, and misplaced or 

improperly oriented components. If you find no problems, continue. 

2. Turn all knobs on the front panel fully counter-clockwise. 

3. Monitor the output from the X OUT jack. 

4. Connect a 10 volt audio frequency sawtooth (0 to 10V) to the X 
Audio 1 jack. Turn the X Audio 1 attenuator knob fully clockwise. 

5. Turn trim pot Tl on the X channel until you get a signal at the 

X OUT 1 jack. Back off Tl until that signal just disappears. 

Turn up the gain on the audio monitor or oscilloscope to make sure 

there is no signal. 

6. Turn the Audio 1 knob fully counter-clockwise. Tl has been trimmed. 

7. Continue to monitor the X OUT jack. 

8. Remove the 10 volt sawtooth from the X Audio 1 jack and connect it 

to the X AM 1 jack. 

9. Turn the X AM 1 attenuator knob fully clockwise. 

10. Turn trim pot T2 CV Rejection on the X channel until the amplitude 

of the signal at the X OUT 1 jack is at a minimum. Turn up the 

gain to make sure the signal is at a minimum. 

11. To calibrate the Y channel. Disconnect all cables from the X chan 

nel. Repeat steps 2 through 10 this time making all connections 

and adjustments to the Y channel. 

HOORAY! 

YOUR AR-343 AMPLIFIERS MODULE IS ASSEMBLED, CALIBRATED, AND READY TO USE. 
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AR-343 Dual VC Amplifiers 

Front Panel Wiring Diagram 

11 

LOCK 

WBJW. 

Front Panel 

3 am 2 
OFFSET 

P4am 2 
lin/exp pan 

CCK 

O'JAL LIN 
EFI5S9 

P3am 2 
OFFSET 

P4am 2 
lin / sxp pan 

ICCa 

dual in 
EFI959 
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RIVERA MUSIC SERVICES 

AR-343 

AMPLIFIERS 

PARTS LIST 

2 Dual 100K log pot EF1870 

4 Dual 100K Tin pot EF1869 

2 100K Tin pot FM7922 

4 5OK Tin trim pot 

1 SSM 2020 dual vca 

2 TL082CP or LF353 dual fet op amp 

4 1458 dual op amp 

6 1N4148 diodes (selected) 

2 5pf ceramic disc capacitors 

2 22pf ceramic.disc capacitors 

2 1 uf tantalum 35 volt capacitors 

4 IK 5% carbon film resistor 

2 3.3K " 
2 3.9K 

4 47K 

2 68K 

20 100K 

4 150K 

6 270K 

4 1M 

2 3.3M 

2 10M 

2 19.IK 1% metal film resistor 

1 AR-343 printed circuit board 

1 AR-343 front panel 

1 module frame with mounting brackets 

2 pc board card guides 

2 wire saddles 

6 4-40 x 3/8" black Phillips mounting screws 

6 4-40 nuts 

3 6-32 x 1/4" black Phillips mounting screws 

12 Switchcraft 142A jacks 

6 dual knobs 

2 single knobs 

40 inches of 22 gauge tinned copper bus wire 

2 black 14" lengths of 24 ga. wire 1 green 
2 brown " " i blue 

4 red " " z violet 
2 orange " " i grey 

3 yellow » » 3 wnite 

: *1* 
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ARIES MUSIC SYSTEM 300 SYNTHESIZER 

MODULE AR-344 

DUAL VC ENVELOPE GENERATOR ASSEMBLY INSTRUCTIONS 

IT IS RECOMMENDED THAT YOU DO THE FOLLOWING BEFORE YOU PROCEED: 

Find a place where you can work through completion, without disturbing 

your set-up 

Use adequate lighting 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable. 

As you proceed, check off each step with a pencil. 

PLEASE ALSO READ THE GENERAL ASSEMBLY INSTRUCTIONS BEFORE 

BEGINNING THE ASSEMBLY OF THIS MODULE. 

( ) A. PREPARATION: 
Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL SIDE 

DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing near the board. 

Unpack the parts carefully and place in a large box or tray SO THAT THEY WON'T 

GET LOST. 

HAVE THE FOLLOWING TOOLS NEARBY: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder; USE ONLY THIN ROSIN-CORE SOLDER! 

Small, diagonal wire cutters 

Small wire strippers 

Small long-nose pliers 

Flat blade screw driver 

%" or #16 nut driver 

5/16" or #10 nut driver 

k" or #8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be as 

easy to use, and may scratch the front panel. 

( ) B. RESISTORS (See general assembly instructions) 

Carefully install all resistors on the circuit board. Double check your in 

stallation against the P.C. board component layout drawing to be sure that the 

correct value is in the correct location. To prepare the resistor for insertion 

hold the body of the resistor between the thumb and index finger of your left 

hand. With the-thumb and index finger of your right hand bend both leads of 

the resistor at <once to form right angles with the body. The resistor will now 

insert*easily into the P.C. board. Once the resistor is inserted, bend the leads 

on the foil side outward to hold the resistor in place. Solder the resistors to 

the board and cut the leads about 1/16 of an inch away from the board. For ease 

in reading the resistor values after installed on the P.C. board. Install the 

resistors with the gold band facing either the bottom or the right hand side of the 

board. Please note the envelope generator ICs labelled with either an "A" or "B", 

no RTI trim resistors will be installed. 
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AR-344 ASSEMBLY CONTINUED 

1. Mount all ten 100K resistors R2,2,4,4,6,6,17,17,19,19; Solder & cut leads 

2. Mount all six 330K resistors RIO,10,11,11,12,12 " " " 

3. Mount all six 180K resistors Rl,1,3,3,5,5 " " " 

4. Mount all six 470K resistors R13,13,14,14,15,15 " " " 

5. Mount all four 150K resistors R16,16,18,18 " " " 

6. Mount all four 10K resistors R7,7,8,8 " " " 

7. Mount both IK resistors R20,20 " " " " 

8. Mount both 1 Meg. resistors R9,9 " " " 

9. /fount both 3.9K resistors R24,24 " " " 

( ) C. DIODES (see general assembly instructions) 

The black band on the component should correspond with the black band on the 

diode drawn on the P.C. layout drawing. 

1. Mount all four diodes CR1,1,2,2 Solder and cut leads 

( ) D. INTEGRATED CIRCUITS (see general assembly instructions) 

* The pin indication on the component should coincide with the indication on 

the P.C. layout drawing 

1. Mount both LM-301A op amps. U2,2. Solder 

2. Mount both SSM2050 integrated envelope; Ul,l Solder 

( ) E. TRIM RESISTORS 

Mount the additional trim resistors RTI and RTM. Consult the additional 

trimming resistor chart. Use the correct trim resistors RTI and RTM that 

correspond to the I.C. letter code on the 14 pin envelope generator I.e. 

Solder and cut the leads. 

( ) F. CAPACITORS (see general assembly instructions) 

Observe the polarity of the tantalum capacitors. The positive lead is the lead 

closer to the (+) sign on the component. 

1. Mount all four O.Olmf disc capacitors Cl,1,2,2; Solder and cut leads. 

2. Mount both 33pf disc capacitors; C3,3; " " " " 

(30pf may be substituted) 

3. Mount both O.lmf tantalum capacitors; C5,5; Solder and cut leads. 

4. Mount both l.Omf tantalum capacitors; C6,7; Solder and cut leads. 

( ) G. TRIM POTS (seje general assembly instructions) 

1. Mount both 50K trim pots Tl,l; solder. 

( ) H. SNAP WIRE SADDLE INTO PC BOARD WITH THE LOOP ON THE COMPONENT SIDE OF THE BOARD. 

THIS COMPLETES THE ASSEMBLY OF THE PC BOARD. FOR THE TIME BEING, LAY IT ASIDE 

AND GO ON TO THE NEXT SECTION. 
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FRONT PANEL ASSEMBLY PROCEDURE (refer to front panel wiring diagram) 

Aries Music face panels are made of anodized aluminum. They will not be 

scratched in normal operation, but they can be scratched with pliers or a 

nut driver. When using tools on the front panel, be very careful not to 

scratch it. 

1. Mount ATTACK 1 and ATTACK 2 pots. Do not yet fully tighten the nuts; 

they will later be removed for final assembly. If the pots have a flange 

which prohibits them from mounting flush against the panel, bend the flange 

outward so the pots can mount flush. 

2. Mount remaining 6 pots. First mount the additional larger nut next to 

the body of the pot. Tighten the nut very firmly. Now mount the pots as 

shown on the front panel wiring diagram. 

3. Mount the 2 SWITCHES orienting the terminals vertically. It makes no 

difference which terminal is on top. The lock washer should be placed on 

the back of the face panel. Tighten the nuts. 

4. Mount the 14 JACKS orienting them as shown on the wiring diagram. Mount 

the washer on the front side of the face panel and tighten the nuts. 

PANEL WIRING AR-344 (see general assembly instructions) 

The order in which these connections are made has proven to be the easiest 

and most convenient method of wiring this module. The color-coded wires 

will facilitate trouble shooting the module. 

USING BLACK WIRE, CONNECT AND SOLDER THE FOLLOWING WIRES: 

Cut these wires to length, strip and tin. Leave as little slack as con 

veniently possible except where indicated at step 9 & 12. When soldering, be 

careful not to fill up the solder terminals on the pots or jacks with solder. 

It may be necessary for other wires to be connected to the terminal at a later 

time. 

1. the CCW tap of RELEASE 2 MOD to the CCW tap of RELEASE 2 INITIAL 

2. the CCW tap of SUSTAIN 2 MOD to the CCW tap of SUSTAIN 2 INITIAL 

3. the CCW tap of DECAY 2 MOD to the CCW tap of DECAY 2 INITIAL 

4. the CCW tap of ATTACK 2 MOD to the CCW tp of ATTACK 2 INITIAL 

5. the CCW tap of ATTACK 1 MOD to the CCW tap of ATTACK 1 INITIAL 

6. the CCW tap of DECAY 1 MOD to the CCW tap of DECAY 1 INITIAL 

7. the CCW tap of SUSTAIN 1 MOD to the CCW tap of SUSTAIN 1 INITIAL 

8. the CCW tap of RELEASE 1 MOD to the CCW tap of RELEASE 1 INITIAL 

9. the CCW tap of ATTACK 2 INITIAL to the CCW tap of DECAY 2 INITIAL 

(this wire should be 3" long) 

10. the CCW tap of DECAY 2 INITIAL to the CCW tap of SUSTAIN 2 INITIAL 

11. the CCW tap of SUSTAIN 2 INITIAL to the CCW tap of RELEASE 2 INITIAL 

12. the CCW tap of ATTACK 1 INITIAL to the CCW tap of DECAY 1 INITIAL 

(this wire should be 3" long) 

«..c- -ZJ/'i tcijj zf S iCAL' ..".. iJ-".M< uj the Cw./ ta^ <w.l: SU^^'AIN 1 lyiTIA." 

14. the CCW tap cf SUSTA*.;: 1 INITIAL to the CCW tap of RELEASE 1 INITIAL 

15. Connect the grounds of all 14 jacks together as shown in the diagram. Solder 

all connections except the wire to jack A2. Use tinned copper bus wire or 

unshielded wire for easier wiring of the ground connections. Be careful that 

the wire does not touch any of the other terminals of the jacks. 
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16. Connect the CCW tap of RELEASE 2 INITIAL to jack A2. Do not yet solder ' 

the connection at jack A2. 

17. Connect the CCW tap of RELEASE 1 INITIAL to jack A2. Do not solder at 

jack A2. 

18. Solder all three wires to the ground of jack A2. 

USING RED WIRE, CONNECT AND SOLDER THE FOLLOWING WIRES: Cut these wires to length, 

strip and tin. Leave as little slack as conveniently possible except where in 

dicated at step 1 and 4. 

1. the CW tap of ATTACK 2 INITIAL to the CW tap of DECAY 2 INITIAL 

(this wire should be 3" long) 

2. the CW tap of DECAY 2 INITIAL to the CW tap of RELEASE 2 INITIAL 

3. the CW tap of RELEASE 2 INITIAL to the TOP TERMINAL of SWITCH 2 

4. the CW tap of ATTACK 1 INITIAL to the CW tap of DECAY 1 INITIAL 

(this wire should be 3" long) 

5. the CW tap of DECAY 1 INITIAL to the CW tap of RELEASE 1 INITIAL 

6. the CW tap of RELEASE 1 INITIAL to the TOP TERMINAL of SWITCH 1 

. 7. connect the TOP TERMINALS of both SWITCHES together 

. USING VIOLET WIRE, CONNECT AND SOLDER THE FOLLOWING WIRE 

1. the CW tap of SUSTAIN 2 INITIAL to the CW tap of SUSTAIN 1 INITIAL 

USING COLOR-CODED WIRE CUT TO LENGTH: 

1. Connect GREEN wire from CW of RELEASE 2 MOD, labelled R2T to TIP of jack R2 

2. Connect YELLOW wire from CW of SUSTAIN 2 MOD, labelled S2T to TIP of jack S2 

3. Connect BLUE wire from CW of DECAY 2 MOD, labelled D2T to TIP of jack D2 

4. Connect BROWN wire from CW of ATTACK 2 MOD, labelled A2T to TIP of jack A2 

5. Connect BROWN wire from CW of ATTACK 1 MOD, labelled AlT to TIP of jack Al 

S. Connect ORANGE wire from CW of DECAY 1 MOD, labelled D1T to TIP of jack Dl 

7. Connect YELLOW wire from CW of SUSTAIN 1 MOD, labelled SIT to TIP of jack SI 

8. Connect GREEN wire from CW of RELEASE 1 MOD, labelled R1T to TIP of jack Rl 

USING WHITE WIRE, CONNECT AND SOLDER THESE WIRES, LEAVING AS LITTLE SLACK 

AS CONVENIENTLY POSSIBLE. CUT THE WIRES TO LENGTH, AND TIN THE ENDS BEFORE 

SOLDERING. 

2. connect the TIP of JACK Al to the SHUNT of JACK Dl 

2. connect the SHUNT of JACK Dl to the SHUNT of JACK Rl 

3. connect the SHUNT of JACK A2 to the SHUNT of JACK Dl 

4. connect the SHUNT of JACK GATE IN 2 to the TIP of JACK GATE IN 1 

USE GREY WIRE FOR THE FOLLOWING CONNECTIONS 

1. connect the TIP of JACK A2 to the SHUNT of JACK D2 

2. connect the SHUNT of JACK D2 to the SHUNT of JACK R2 

FOR THE FOLLOWING CONNECTIONS, USE 12" LENGTHS OF COLOR-CODED WIRE 

1 . connect BROWN wire to the CT of ATTACK 2 MOD 

2. connect GREEN wire to the CT of ATTACK 2 INITIAL 
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3. connect ORANGE wire to the CT of DECAY 2 MOD 

4. connect BLUE wire to the CT of DECAY 2 INITIAL 

5. connect YELLOW wire to the CT of SUSTAIN 2 MOD 

6. connect GREY wire to the CT of SUSTAIN 2 INITIAL 

7. connect GREEN wire to the CT of RELEASE 2 MOD 

8. connect WHITE wire to the CT of RELEASE 2 INITIAL 

9. connect BROWN wire to the CT of ATTACK 1 MOD 

10. connect GREEN wire to the CT of ATTACK 1 INITIAL 

11. connect ORANGE wire to the CT of DECAY 1 MOD 

12. connect BLUE wire to the CT of DECAY 1 INITIAL 

13. connect YELLOW wire to the CT of SUSTAIN 1 MOD 

14. connect GREY wire to the CT of SUSTAIN 1 INITIAL 

15. connect GREEN wire to the CT of RELEASE 1 MOD 

16. connect WHITE wire to the CT of RELEASE 1 INITIAL 

17. connect RED wire to the CW tap of RELEASE 1 INITIAL 

18. connect VIOLET wire to the CW tap of SUSTAIN 1 INITIAL 

FOR THE FOLLOWING CONNECTIONS, USE THE 12" LENGTHS OF COLOR-CODED WIRE 

1. connect YELLOW wire to the TIP of jack GATE 2 IN 

2. connect YELLOW wire to the TIP of jack GATE 1 IN 

3. connect BLACK wire to the GROUND of jack Al 

4. connect GREEN wire to the SHUNT of jack TRIG 2 

5. connect GREEN wire to the SHUNT of jack TRIG 1 

6. connect BLUE wire to the TIP of jack TRIG 2 IN 

7. connect BLUE wire to the TIP of jack TRIG 1 IN 

8. connect WHITE wire to the TIP of jack OUT 2 

9. connect WHITE wire to the TIP of jack OUT 1 

10. connect ORANGE wire to the BOTTOM TERMINAL of SWITCH 2 

11. connect ORANGE wire to the BOTTOM TERMINAL of SWITCH 1 

12. take the five wires from SWITCH 1, GATE 1, TRIG 1, TRIG SHUNT 1 and OUT 1 

and tie them with a cable tie near the terminal of SWITCH 1. 

13. take the five wires from SWITCH 2, GATE 2, TRIG 2, TRIG SHUNT 2 and OUT 2 

and tie them with a cable tie near the terminal of SWITCH 2. 

14. take all eight wires from the center taps of the channel 2 pots, straighten 

wires and tie them all together with a cable tie at the back of the RELEASE pot. 

15. take all eight wires from the center taps of the channel 1 pots, straighten 

each wire and tie them all together with a cable tie at the back of the RELEASE 

pot. 

PLEASE REFER TO MODULE ASSEMBLY DRAWING: 

( ) 1. Unpack the frame, bag of hardware, and front panel. 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that the 

pairs of tabs point toward the rear, as shown, 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame 

together against the board, so that the board fits snugly in the guides, between 

the tabs. 

( ) 4. Using the 4-40 x 3/8" screws £ nuts, mount the two angle brackets to the frame, 

as shown. The brackets should be on the component side of the board. 

( ) 5. Now screw -;ie board to the brackets. Insert the 4-40 :< 3/3" screw from foil 

side of board. DOUBLI C::ECK THAT SCREW rIEAD DOES NOT TOUCH ANY METAL FOIL!!! 

( ) 6. Refer again to MODULE ASSEMBLY drawing. Mount top of panel to frame, using the 

two UPPER pots. Put on lock washers and insert pot shaft through rear of upper 

holes in front of frame. Bring panel against frame, so these pots also go 

through matching holes in panel. Tighten nuts on front of panel, with pots 

oriented in same direction as lower pots. 

( ) 7. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws & nuts. 
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CONNECT WIRES FROM THE JACKS, SWITCHES AND POTS TO THE BOARD IN THIS ORDER. 

AS YOU CONNECT EACH GROUP OF WIRES, RUN THEM THROUGH THE WIRE SADDLE. LEAVE 

ABOUT 1" SLACK FOR EACH WIRE; CUT, STRIP, TIN AND SOLDER AT THE BOARD. 

( ) A. ENVELOPE 2 (the bottom half of the board) Connect the 8 wires from the center 

taps of the envelope 2 pots. 

1. connect GREY wire from SUSTAIN 2 to board S INITIAL 

2. connect YELLOW wire from SUSTAIN 2 to S MOD 

3. connect WHITE wire from RELEASE 2 to board R INITIAL 

4. connect GREEN wire from RELEASE 2 to board R MOD 

5. connect BLUE wire from DECAY 2 to board D INITIAL 

6. connect ORANGE wire from DECAY 2 to board D MOD 

7. connect GREEN wire from ATTACK 2 to A INITIAL 

8. connect BROWN wire from ATTACK 2 to baord A MOD 

( ) B. ENVELOPE 2 (the bottom half of the board) Connect the five wires from the jacks 

and switch of envelope 2 and the ground wire. 

11 connect WHITE wire from OUT 2 jack to board OUT 

2. connect BLUE wire from TRIG 2 IN jack to baord TRIG IN 

3. connect YELLOW wire from GATE 2 IN jack to board GATE IN 

4. connect GREEN wire from SHUNT on the TRIG 2 IN jack to board TRIG SHT 

5. connect ORANGE wire from SWITCH 2 to board SWITCH 

( ) C. ENVELOPE 1 (the top half of the board) Connect the 8 wires from the center taps 

of the envelope 2 pots and connect the 2 power supply wires +15V &-15V 

1. connect GREY wire from SUSTAIN 1 to board S INITIAL. Run the 2 SUSTAIN wires 

along the bottom of the frame & then straight up to their terminals 

in the middle of the board. 

2. connect YELLOW wire from SUSTAIN 1 to board S MOD 

3. connect WHITE wire from RELEASE 1 to board R INITIAL 

4. connect GREEN wire from RELEASE 1 to board R MOD 

• 5. connect BLUE wire from DECAY 1 to board D INITIAL 

6. connect ORANGE wire from DECAY 1 to board D MOD 

7. connect GREEN wire from ATTACK 1 to board A INITIAL 

8. connect BROWN wire from ATTACK 1 to board A MOD 

9. connect RED wire from RELEASE 1 to board +15 

10. connect VIOLET wire from SUSTAIN 1 to board -15 

At the bottom of the P.C. board, just -below Ul, tie the 4 SUSTAIN wires & the 3 

power supply wires together with a cable tie. 

( ) D. ENVELOPE 1 (the top half of the board) 

1. connect WHITE wire from OUT 1 jack to board OUT 

2. connect ORANGE wire from SWITCH 1 to board SWITCH 

3. connect GREEN wire, from SHUNT on the TRIG 1 IN jack to board TRIG SHT 

4. connect YELLOW wire from GATE IN 1 jack to board GATE IN 

5. connect BLUE wire from TRIG IN 1 jack to board TRIG IN 

TURN ALL POTS SHAFTS FULLY COUNTER-CLOCKWISE AND MOUNT THE KNOBS WITH THE POINTERS 

AT THE LOWER LEFT. MOUNT THE KNOBS AND TIGHTEN THE KNOB SCREWS IN THIS ORDER 

#1 Envelope: RELEASE, SUSTAIN, DECAY, ATTACK 

#2 Envelope: RELEASE, SUSTAIN, DECAY, ATTACK 

THIS COMPLETES ASSEMBLY OF YOUR AR-344 ENVELOPES MODULE. THE MODULE IS NOW 

READY TO BE CALIBRATED. 
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TRIM PROCEDURE AR-344 & AR-345 

Patch a LF 50% pulse with a frequency of about 1 Hz into the gate input 

of the first envelope generator. Connect the envelope output to a direct 

coupled oscilloscope. Set the time base of the scope to display 2ms per 

horizontal division and set the scope so that it triggers on the positive 

slope. Turn all the pots of envelope #1 counter-clockwise so they are at. 

minimum value. While monitoring the envelope output on the scope, adjust 

Tl (the trim closer to the edge connector) so that the minimum attack time 

is equal to 2ms (one horizontal division) . If you have an AR-345, this 

completes the trim; if you have an AR-344, repeat this procedure for the 

second envelope. 
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AR 344 ENVELOPES 

FRONT PANEL WIRING DIAGRAM 
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AR-344 
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ARIES MUSIC SYSTEM 300 

SYNTHESIZER 

PARTS LIST * AR-344 * DUAL VC ENEVLOPE 

QUANTITY DESCRIPTION VOLTAGE & RATING 

ELOPE I 

2 

2 

4 

10 

4 

6 

6 

6 

2 

c 
FOR (3 

ELOPE II) 
^ : 

4 

2 

2 

2 

2 

2 

2 

14 

8 

1 

6 

1 

1 

1 

1 

1 

3 

4 

2 

6 

2 

5 

sets 

k watt carbon film resistor 

resistor; trim modulation 5% carbon 

film; k watt 

resistor; trim initial; 5% carbon 

film; k watt 

resistor; trim modulation; 5% carbon 

film; k watt 

resistor; trim initial; 5% carbon 

film; k watt 

100K linear dual pots 

Diodes 

Disc capacitor 

Tantalum Capacitor 

IK 

3.9K 

10K 

100K 

150K 

18 OK 

330K 

470K 

1 Meg 

RTM 

RTI 

RTM 

RTI 

Op-amp I.C. 

Selected env. gen. I.C. 

IN4148 

O.Oluf 

33pf (or 30pf) 

O.luf 

l.Ouf 

LM-301-A 

SSM-2050 

Switches; momentary N.O. push 

mini jacks 

Knobs; dual concentric 

wire saddle 

Nuts; 1/16 thick; 3/8* diameter 

AR-344 Front Panel 

AR-344 P.C. Board 

Module Frame 

Bracket; large 

Bracket; small 

Screws; Phillips-head for module mounting 

Screws; §4-40 x 3/8" 

Screws; Phillips-head, black 

Nuts; #4-40 

P.C. Card guides 

Cable Ties 
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AR-344 DUAL VC ENVELOPE 

PARTS LIST CONT. 

QUANTITY DESCRIPTION VOLTAGE & RATING 

12" LENGTHS OF COLOR-CODED WIRE: 

5 BLACK 

7 y GREEN 

5 BROWN 

4 BLUE 

4 RED 

2 VIOLET 

5 ORANGE 

3 GREY 

5 YELLOW 

5 WHITE' 

24n* 24 gauge tinned copper bus wire 

INPUT TRIM RESISTORS: 

Note that each of the two 14 pin I.C.'s has been especially marked with a letter. 

Depending upon the letter, you have been given 3 to 6 additional resistors for 

each I.C. For each I.C., three of the resistors are of one value and three are 

of another value. These resistors are additional triinming resistors selected 

especially for your I.C.s* RTI is "resistor trim initial" and RTM is "resistor 

trim modulation". These resistors are indicated on the schematic and on the PC 

board layout drawing. Consult the table below to determine the correct values 

of your trimming resistors based on the letter designation of your particular chips. 

■IC LETTER CODE RTI RTM 

A none used 2.7M 

B none used 2.2M 

C 12M 1.8M 

D 3.6M 1.1M 

E 1.3M 560K 

F 910K 390K 

G 680K 330K 

H 560K 240K 

I 430K 200K 

K 360K 180K 

L , 300K 150K 

M 240K 120K 

Note: The AR-344 Envelope Generator is a dual module and the circuits of both 

envelopes are identical. The components numbering system on the schematic drawing, 

the P.C. layout drawing and these instructions reflect this. Each envelope circuit 

has, for example, a resistor labeled "R-l"; therefore there are two "R-l" resistors. 

You should install these on the P.C. Board at the two places indicated. 
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ARIES MUSIC SYSTEM 300 SYNTHESIZER 

MODULE AR-345 

VC ENVELOPE GENERATOR ASSEMBLY INSTRUCTIONS 

IT IS RECOMMENDED THAT YOU DO THE FOLLOWING BEFORE YOU PROCEED: 

Find a place where you can work through completion, without disturbing 

your set-up 

Use adequate lighting 

Wash your hands before starting. This removes contaminating oils and 

perspiration and makes assembly more comfortable. 

As you proceed, check off each step with a pencil. 

( ) 1. PREPARATION: 

Lay the circuit board down on a sheet of white paper. PLACE METAL FOIL SIDE 

DOWN! Turn board so that connector strip is to the left. 

Lay the assembly drawing near the board. 

"Unpack the parts carefully and place in a large box or tray SO THEY WON'T GET 

LOST. PLEASE READ THE GENERAL ASSEMBLY INSTRUCTIONS BEFORE BEGINNING ASSEMBLY. 

HAVE THE FOLLOWING TOOLS NEARBY: 

Pencil tip soldering iron, hot and tinned (solder coated) 

Solder; USE ONLY THIN ROSIN-CORE SOLDER! 

Small, diagonal wire cutters 

Small wire strippers 

Small long-nose pliers 

Flat blade screw driver 

h" or #16 nut driver 

5/16" or ft 10 nut driver 

4f" or §8 nut driver 

A pair of regular pliers can substitute for the nut drivers but will not be as 

easy to use. 

) 2. RESISTORS (See general assembly instructions) 

Carefully install all resistors on the circuit board in the following sequence. 

Double check your installation against the P.C. board component layout drawing 

to be sure that the correct value is in the correct location. To prepare the 

resistor for insertion hold the body of the resistor between the thumb and 

index finger of your left hand. With the thumb and index finger of your right 

hand bend both leads of the resistor at once to form right angles with the body. 

The resistor will now insert easily into the P.C. board. Once the resistor is 

inserted, bend the leads on the foil side outward to hold the resistor in place. 

Solder the resistors to the board and cut the leads about 1/16 of an inch away 

from the board. Fctr ease in reading the resistor values once they are installed, 

install the resistors with the gold band facingeither the bottom or the right hand 

side of the board. For envelope generator I.C. 's labelled with an "A" or "B" no 

RTI trim resistors will be installed. 

a. Mount all seven 100K resistors. R2,4,6,17,19,21,22. Solder & cut leads 

Rl,3,5 " " " 

RIO,11,12 " " " 

R13,14,15 " " " 

" R7,8 " " " " 

R20, 23 " " " 

R16,18 " " " 

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Page 2 Of 5 

h. Mount the lMeg resistor. R-9 Solder £ cut leads 

i. " " 3.9K " R-24 " " " 

j. " additional trimming resistors TRI and RTM. Solder Si cut leads. 

( ) 3. DIODES (see general assembly instructions) 

The black band on the component should correspond with the black band on the 

diode drawn on the PC board layout drawing* 

Mount both diodes; C-i & 2. Solder and cut leads 

( ) 4. INTEGRATED CIRCUITS (see general assembly instructions) 

The pin indication on the component should coincide with the indication drawn 

onthe PC layout drawing. 

Mount both LM-301-A op-amps; U-2 & U-3. Solder 

Mount the SSM 2050 envelope generator IC, U-l. Solder 

( ) 5. CAPACITOR (see general assembly instructions) 

Observe the polarity of the tantalum capacitors. The positive lead is the lead 

closer to the (+) sign oh the component. 

a. Install both O.Oluf ceramic disc capacitors. Cl, 2. Solder & cut leads 

*b. Install both 33pf ceramic disc capacitors. C3, 4. Solder & cut leads 

c. Install both luf tantalum capacitors. C6, 7, Solder & cut leads. 

d. Install the O.luf tantalum capacitor. C5. Solder & cut leads. 

( ) 6. TRIM POTS (see general assembly instructions) 

Mount the trim pot Tl. Solder. 

( ) 7. Snap wire saddle into PC board with the loop on the component side of the board. 

THIS COMPLETES THE ASSEMBLY OF THE PC BOARD. FOR THE TIME BEING, LAY IT 

ASIDE AND GO ON TO THE NEXT SECTION. 

FRONT PANEL ASSEMBLY PROCEDURE (refer to front panel wiring diagram) 

Aries Music face panels are made of anodized aluminum. They will not be scratched in 

normal operation, but they can be scratched with pliers or a nut driver. When using 

tools on the front panel, be very careful not to scratch it. 

1. Mount ATTACK INITIAL and ATTACK MOD pots. Do not yet fully tighten the nuts 

because they will be later removed for final assembly. If pots have a flange 

which prohibits them from mounting flush against the face panel, bend the 

flange outwards so the pots will mount flush. 

2. Mount the remaining 6 pots being sure to include the additional larger 1/16" 

thick nut between the body of the pot and the lock washer. Tighten the nut 

firmly against the body of the pot. Mount these pots putting smaller nut 

on front of face panel. 

3. Mount the SWITCH orienting the terminals horizontally. It makes no difference 

which* terminal is on the right. The washer should be placed on the back of 

the face panel. 

4. Mount the 10 JACKS orienting them as shown on the wiring diagram. Mount the 

washer on the front side on the face panel and tighten the nuts. 
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PANEL WIRING AR-345 

PLEASE REFER TO THE GENERAL ASSEMBLY INSTRUCTIONS BEFORE GOING ANY FURTHER 

The order in which these connections are made has proven to be the easiest and 

most convenient method of wiring this module. The color-coded wires will 

facilitate trouble shooting the module. 

USING BLACK WIRE, CONNECT AND SOLDER THE FOLLOWING WIRES. 

CUT THESE WIRES TO LENGTH, STRIP AND TIN. LEAVE AS LITTLE 

SLACK AS CONVENIENTLY POSSIBLE EXCEPT WHERE SPECIFICALLY 

INDICATED AT STEPS 1 AND 4. 

NOTE: When soldering, be careful not to fill up the solder terminals on the pots 

or jacks with solder. It may be necessary for other wires to be connected to 

the terminal at a later time. 

1. the CCW tap of PA INITIAL to the CCW tap of PD INITIAL. This wire should be 3" long 

2. the CCW tap of PD INITIAL to the CCW tap of PS INITIAL 

3.! the CCW tap of PS INITIAL to the CCW tap of PR INITIAL 

4. the CCW tap of PA MOD' to the CCW tap of PD Mod. This wire should be 3" long 

5. the CCW tap of PD MOD to the CCW tap of PS MOD 

6. the CCW tap of PS MOD to the CCW tap of PR MOD 

7. the CCW tap of PR INITIAL to the GROUND of JACK A. (Do not yet solder this wire 

to the jack) 

8. the CCW tap of PR MOD to GROUND of JACK A. (Do not yet solder this wire to 

the jack) 

9. Using un-shielded wire or tinned copper bus wire, connect the GROUNDS of all 

10 JACKS together. Solder all three wires to JACK A. 

USING RED WIRE, CONNECT AND SOLDER THE FOLLOWING WIRES. CUT 

THESE WIRES TO LENGTH, STRIP AND TIN. LEAVE AS LITTLE SLACK 

AS CONVENIENTLY POSSIBLE EXCEPT WHERE SPECIFICALLY INDICATED 

AT STEP 1. 

1. the CW tap of PA INITIAL to the CW tap of PD INITIAL. This wire should be 3" long 

2. the CW tap of PD INITIAL to the CW tap of PR INITIAL. 

3. the CW tap of PR INITIAL to the LEFT TERMINAL of the SWITCH. Do not solder the 

left terminal of the SWITCH 

USING WHITE WIRE, CONNECT AND SOLDER THE 'FOLLOWING WIRES. CUT THESE 

WIRES TO LENGTH, STRIP AND TIN. LEAVE AS LITTLE SLACK AS CON 

VENIENTLY POSSIBLE. 

1. the SHUNT of JACK R to the SHUNT of JACK D 

2. the SHUNT of JACK D to the TIP of JACK A 

3. the TIP% of JACK "OUT to the TIP of JACK OUT 2. Do not yet solder the tip of 

JACK OUT 2. 

4. the TIP of JACK OUT INV 1 to the TIP of JACK OUT INV 2. Do not yet solder 

the tip of JACK OUT INV 1. 
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USING THE COLOR CODED WIRE, CONNECT AND SOLDER THE 

FOLLOWING WIRES. CUT THE WIRES TO LENGTH, STRIP 

AND TIN. LEAVE AS LITTLE SLACK AS CONVENIENTLY 

POSSIBLE. 

1. connect BROWN wire from CW tap of PA MOD to the TIP of JACK A 

2. connect ORANGE wire from CW tap of PD MOD to the TIP of JACK D 

3. connect YELLOW wire form CW tap of PS MOD to the TIP of JACK S 

4. connect GREEN wire from CW tap of PR MOD to the TIP of JACK R 

FOR THE FOLLOWING CONNECTIONS, USE 12" LENGTHS OF COLOR CODED WIRE. 

1. connect BLUE wire to CT of PA INITIAL 

2. connect GREY wire to CT of PD INITIAL 

3. connect WHITE wire to CT of PS INITIAL 

4. connaCtVIOLET wire to CW tap of PS INITIAL 

5. connect BROWN wire to CT of PR INITIAL 

6. connect BROWN wire to CT of PA MOD 

7. connect ORANGE wire to CT of PD MOD 

8. connect YELLOW wire to CT of PS MOD 

9. connect GREEN wire to CT of PR MOD 

* 10. connect BLACK wire ' to CCW tap of PR MOD 

11. connect RED wire to LEFT terminal of SWITCH & solder wire from PR INITIAL 

12. connect ORANGE wire to RIGHT terminal of SWITCH 

13. connect GREY wire to the TIP of JACK OUT 2; solder white wire to JACK OUT 2 

14. connect WHITE wire to the TIP of JACK OUT INV 1, solder short wire from OUT 

INV 2 to OUT INV 1. 

15. connect GREEN wire to the SHUNT of JACK TRIG 

16. connect BLUE wire to the TIP of JACK TRIG 

17. connect YELLOW iwre to the TIP of JACK GATE 

THIS COMPLETES THE FRONT PANEL WIRING FOR THE AR-345. 

PLEASE GO BACK AND CHECK ALL CONNECTIONS. 

PLEASE REFER TO MODULE ASSEMBLY DRAWING 

( ) 1. Unpack the frame, bag of hardware and front panel 

( ) 2. Snap the two plastic card guides into the holes in the frame. Be sure that th 

pairs of tabs point toward the rear, as shown. 

( ) 3. Slide the printed circuit board into the frame, holding top and bottom of frame 

together against the board, so that the board fits snugly in the guides, between 

the tabs. 

( ) 4. Using the 4-40 x 3/8" screws and nuts, mount the two angle brackets to the frame, 

as shown. The brackets should be on the component side of the board. 

( ) 5. Now screw the board to the brackets. Insert the 4-40 x 3/8" screw from foil side 

of board. DOUBLE CHECK THAT SCREW HEAD DOES NOT TOUCH ANY METAL FOIL!!! 

( ) 6. Refer again to MODULE ASSEMBLY DRAWING. Mount top of panel to frame, using the 

two UPPER potsu. Put on lock washers and insert pot shaft through rear of upper 

holes in front of frame. Bring panel against frame, so these pots also go through 

matching holes in panel. Tighten nuts on front of panel, with pots oriented in 

same direction as lower pots. 

( ) 7. Attach bottom of panel to frame, using remaining 4-40 x 3/8" screws S nuts. 
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WIRING OF THE FRONT PANEL TO THE PC BOARD 

CONNECT WIRES FROM JACKS, SWITCHES AND POTS TO THE BOARD IN THIS ORDER. 

RUN ALL WIRES THROUGH THE WIRE SADDLE. LEAVE ABOUT 1" SLACK FOR EACH WIRE; 

CUT, STRIP AND TIN AND SOLDER AT THE BOARD. 

1. connect VIOLET wire from PS INITIAL to board -15v at pin Z on the edge conn. 

2. connect BLACK wire from PR MOD to board GROUND at pin M on the edge connector 

3. connect RED wire from SWITCH to board +15v at pin A on the edge connector 

4. connect WHITE wire from JACK OUT INV 1 to board OUT INV 

5. connect GREY wire from JACK OUT 2 to board OUT 

6. connect ORANGE wire from SWITCH to board SWITCH 

7. connect GREEN wire from JACK TRIG to board TRIG SHT 

8. connect YELLOW wire from JACK GATE to board GATE IN 

9. connect BLUE wire from JACK TRIG to board TRIG IN 

10. connect BROWN wire from PA MOD to board A MOD 

11. connect BLUE wire from PA INITIAL to board A INITIAL 

12. connect ORANGE wire from PD MOD to board D MOD 

13. connect GREY wire from PD INITIAL to board D INITIAL 

14." connect GREEN wire from PR MOD to board R MOD 

15. connect BROWN wire from PR INITIAL to board R INITIAL 

16. connect WHITE wire from PS INITIAL to board INITIAL S 

17. connect YELLOW wire from PS MOD to board MOD S 

DOUBLE CHECK EACH CONNECTION 

18. use one cable tie to tie the wires into a bunch at a point near the front panel 

use the other cable tie to tie the five wires extending across the board at a 

point right below the envelope generator IC 

19. turn all pot shafts fully counter-clockwise. Mount knobs so that the pointer is 

pointing to the lower left. Tighten knob screws. Mount knobs in this order. 

Release Mod 

Sustain Mod 

Decay Mod 

Attack Mod 

Release Initial 

Sustain Initial 

Decay Initial 

Attack Initial 

THIS COMPLETES THE ASSEMBLY OF THE AR-345 ENVELOPE MODULE 

PLEASE GO BACK AND DOUBLE CHECK THE LAST ASSEMBLY STEPS. THE AR-345 IS 

NOW READY TO CALIBRATE. 
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TRIM PROCEDURE AR-344 & AR-345 

Patch a LF 50% pulse with a frequency of about 1 Hz into the gate input 

of the first envelope generator. Connect the envelope output to a direct 

coupled oscilloscope. Set the time base of the scope to display 2ms per 

horizontal division and set the scope so that it triggers on the positive 

slope. Turn all the pots of envelope #2 counter-clockwise so they are at 

minimum value. While monitoring the envelope output on the scope, adjust 

Tl (the trim closer to the edge connector) so that the minimum attack time 

is equal to 2ms (one horizontal division) . If you have an AR-345, this 

completes the trim; if you have an AR-344, repeat this procedure for the 

second envelope. 
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AR-345 ENVELOPE 

FRONT PANEL WIRING DIAGRAM 
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ARIES MUSIC SYSTEM 300 

^SYNTHESIZER 

PARTS LIST * AR-345 * VC ENVELOPE GENERATOR 

QUANTITY DESCRIPTION VOLTAGE & RATING 

2 

1 

2 

7 

2 

3 

3 

3 

1 

3 

<3 

1 

8 

2 

2 

1 

2 

1 

2 

1 

10 

8 

1 

6 

1 

1 

1 

1 

1 

3 

4 

2 

■6 

2 

5 

3 

3 

3 

3 

3 

k watt carbon film resistor 

Resistor; Trim mod. 5% CF kw 

" Trim Initial 5% CF kw 

Trim Pot 

Pots, lin. 

Diodes 

Ceramic Disc Caps 
a it a 

Tantalum Capacitor 

Selected Env. Generator I.C. 

IK 

3.9K 

10K 

100K 

150K 

18 OK 

330K 

47 OK 

1M 

RTM 

RTI 

50K 

10 OK 

1N4148 

O.Oluf 

33pf (or 30pf) 

O.luf 

luf 

SSM2050 

Op Amps LM-301-A 

Switch; Momentary; Normally open push 

Jacks; mini Switchcraft 42-A 

Knobs 

Wire saddle 

Nut; 1/16 thick, same internal diaitieter as pot bushing 

AR-345 Front Panel 

P.C. Board 

Module Frame 

Bracket, large 

Bracket, small 

Screw; 6-32 x 3/8" Phillips-head for module mounting 

Screw; 4-40 x 3/8" 

Screw; Phillips-head, black 

Nuts; #4-40 

P.C, Card guides 

12" BLACK wire 

12" BROWN " 

12" RED 

12" ORANGE wire 

12" YELLOW " 

12" GREEN wire 
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• * 

AR-345 VC ENVELOPE GENERATOR 

PARTS LIST CONT. 

QUANTITY DESCRIPTION VOLTAGE <S RATING 

» 

3 12" BLUE Wire 

2 12" VIOLET Wire 

3 12" GREY wire 

4 12" WHITE Wire 

1 24 gauge tinned copper bus wire; 16" 

2 Cable Ties 

ADDITIONAL TRIMMING RESISTORS 

Note that the 14 pin envelope generator IC has been especially marked with a letter. 

Depending upon the letter, you have been given 3 or 6 additional resistors. Three 

of the resistors are of one value and the other three of another value. These 

resistors are used when necessary, to trim the initial and modulation inputs to 

the input sensitivity of the I.e. RTI is "resistor trim initial" and RTM is 

"resistor trim modulation". These resistors are indicated on the schematic and 

the P.C. layout drawing. Consult the table below to determine the values of your 

trimming resistors based on the letter designation of your chip. 

IC LETTER CODE RTI RTM 

A None used 2.7M 

B " 2.2M 

■ C 12M 1.8M 

D 3.6M 1.1M 

E 1.3M 560K 

F 910K 390K 

G 680K 330K 

H 560K 240K 

I 430K 200K 

K 360K 180K 

L 300K 150K 

M 240K 120K 
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ARIES SYSTEM 300 MUSIC SYNTHESIZER 

Model AR-347 

PATCH BAY ASSEMBLY INSTRUCTIONS 

PARTS LIST 

QUANTITY DESCRIPTION 

44 Switchcraft 142-A Mini-jacks 

1 AR-347 Front Panel 

9' Buss Wire 

It Is recommended that you do the following before you proceed. 

Use adequate lighting 

Wash .hands before starting. This removes contaminating oils and perspiration 

and makes assembly more comfortable. 

As you proceed/ check off each step with a pencil. 

l.( ) Mount all 44 jacks orienting them as shown on the wiring diagram. 

USING 24 AWG gauge tinned copper buss wire 

(see section 1, item 5-C) 

° ( ) Connect a wire completely through all shunts and tips of the right vertical 

column of jacks. Do not solder this wire. (This is an intermediate step 

and portions of this wire will be later cut away.) Instead, crimp the wire 

around the tip of the topmost jack and the shunt of the bottom-most jack to 

hold the wire in place. 

3.( ) Connect the tips of each horizontal row of jacks together. Crimp the wire on 

the tip of each jack in the left vertical column; weave the wire through 

alternate sides of the tips of the jacks in the middle two columns finally 

crimping the wire to the tip of the jack in the right vertical column. Refer 

to the wiring diagram. Before soldering any connections, place this module 

in a vertical position. You may clamp it in a vise (but be careful not to 

scratch the front panel) or mount it backwards (i.e. the jacks facing outward) 

in your Aries cabinet. This is done to prevent any solder or flux flowing 

into the jack mechanism and destroying the mechanical "normalling" connection. 

s 

4.( ) Solder the horizontal wires to the tips of all jacks in each horizontal row. 

At this time solder the tip of the right-most jack where the horizontal tip 

wire intersects the vertical wire running through the tips and shunts of the 

right hand jacks. 

5.( ) With diagonal cutters, cut the tip/shunt wire just above every tip in the right 

vertical column of jacks. Next crimp this wire around every shunt on the jacks 

in this column. Solder this wire to the shunts. The purpose of this wire is 

to connect the tip of one jack to the shunt of the jack just below it. Please 

refer to the wiring diagram if further clarification is needed. 

6.( ) Connect the right-side ground of all jacks in the right vertical column together. 

Weave the wire through the ground terminals in alternate directions as shown in 

the diagram. Do not yet solder the wire to the jack ground terminals . You 

need not drimp the wire around each ground terminal. Crimp only the ground ter 

minals at the top and bottom jack. 

7.( ) Connect all grounds of each horizontal row of jacks together. Run the wire 

directly through the center of the ground terminals. Crimp the wire to the left 

ground terminal of each jack in the left column and to the right ground terminal 

of each jack in the right column. Solder the grounds on each jack. Where this 

wire intersects the vertical ground wire, solder both ground wires to the terminal 

This completes the assembly of your AR-347 module. 
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AR-347 PATCH BAY 
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