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. . . . 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.
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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 -
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