
I t t r
I  q  T  F lec ronc r  PV  l t d .  \ oo rd l o  '  \ sa  90  -  $ . e !

AA-293  .  AA-  29  4

10x1  STEP"F0  AUDI0  S lJ ITCHERS

8 0 2 6 0 1 , / 8 0 2 6 1 0 2 0 - 0 2 - 1 9 9 0
ISSUE 2

DESTGNED AND MANUFACTURED
]N AUSTRAL JA



AA 293,  AA-294

10xl STEREO AUDTO SIIITCHERS

INSTRUCTION BOOK

Section

I ,

2 .

3 .

4 .

5 ,

6 .

7 .

CoDteDts

Genera l  Desc r ip t  i on

Techn ica l  Da ta

a i  Y - " i  +  n o c - r i  n +  i  - n

l n s t a l l a t i o n

Ma in tenance

C i rcu i t  D iag rams

P a r t s  L i s t s

9 ] A R N I N G

OPERATION OF ELECTRONIC EQUIPI.IENT INVOLVES THE USE OF VOLTAGES
AND CURRENTS WHICH MAY BE DANGEROUS TO HUMAN LIFE. OPERAT]NG
PERSONNEL SHOULD OBSERVE ALL SAFETY REGULATIONS. DO NOT CHANGE
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GENERAL DESCRIPTION

The  lRT  AA-293  and  AA 294  Aud io  S r . r i t che rs  a re  se l f - con ta ined
1 0 x l  S T L R E O  A u d i o  S q : L - h - r s  d ^ s i a n F d  f o r  p r o g . r a m  a n d  m o n i L o . r i n g
s r . r i ' i r ch ing  o f  S te reo  B roadcas t  Aud io  c i r cu l l s .  The  AA 293  i . s  a
s tand -a lone  un i t  r . r i t h  i n teg ra l  con t ro l  pane l  and  the  AA-294  i s  a
s lave  un i i  des igned  to  work  w i th  a  VA-400  V ideo  Sw i t che !  as  a
Aud io  f  o l l o i . r  V ideo  s l r i t che r  o . r  as  a  remote l y  con t ro l l ed  s l r i t che r
w i th  a  VA-291A remote  con t ro l  pane l  .

The  i npu t  c i r cu i t  o f  t he  AA-293  and  AA-294  i s  des igned  to
b r idge  ac ross  a  ba lanced  600  ohm c i r cu i l - .  The  ou tpu t  c i r cu i t  l J i 11
d r i ve  two  600  ohm ba lanced  c i " cu i t s ,  f r om a  l o i r  I npedance  (44
ohn)  sou rce  l o  a  max imLrm leve1  o f  +24dBm.

The  IRT  AA-293  and  AA-294  Aud io  sw i t che rs  a re  housed  in  a  IRT
one  rack  un i t  ( 44mm h ieh )  483nm (19  i nch )  rack  moun t ing  o re ta l
chass i s .  The  Inpu t  and  Ou tpu t  c i r cu i t  connec t i ons  a re  by  means  o f
n l , , d  i r  l 6 r m i n r l c  r ^  c ^ - L a l  :  m ^ , , n 1 , . 1  ^ n  i h a  p . l d a  ^ f  t h a  n r i n t A d

. i . - , r i r  h .  ^ r . l e  a . - - s q i h l a  r r n r  i 1 6  r a p r  r r r - l  ^ f  t . h F  u n i L .

Cont ro l , /Ta1 ]y  connec i i ons  i o  t he  s f i i t . ch  da ta  b l r ss  a re  made  to  a
p a r a l l e l  p a L t  o l  2 5  p i n  D '  . o r - n e c i o r s  n o u n t F d  a n  t h e  r F a r  p a n e l  .
An  i n te rna f  240  vo l t  AC powered  recu la ted  po r?e r  supp ly  p rov ides
the  ope r .a t i ng  vo l tages  fo r  t he  sw i t che r  c i r cu i t r y .
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TECNNICAL DATA

Tnpu ts :  Ten  Pa i r  ba lanced  c i r cu i t
B i i dg ing  (20  Kohms)  i npu t  rmpedance

O u t p n t s :  T w o  b a l a n c e d  c i r c u i t  ( 4 4  o h m s )
Ior.r impedance drive per channel

G a i n j  U n L r y  .  A d j u s " a b l o  b y  i n L e r n a l  p r e s e t
con t ro l  t o  + / -  3dB)

Max imum S igna l  l eve l :  +24  dBm
IC] ipp j "ne  l eve I  +26dBml

Frequency  Response :  + /  0 .75  dB  in  the  tange  2OHz  to  20KHz .
(Re fe renced  to  lKHz  )

Harmon i , c  D is to r t i on :  Less  than  A .A7% L r r  t he  range  20Hz  to
20KHz  a+ : ,  an  Aud io  l eve f  o f  +16dBm.

N o i s e  a t  L h e  O u L p u L  W i i h  i n p u r  L - r n j n a L e d  b y  6 0 0  o h m s r -

C r o s s t a l k :

Less  than -100dB be low an ou tpu t  leve l
o f  +20dBm.  (Bandwid th  20Hz to  ?OKHZ)

- -  t ' - -  - 9 0 d 8  a L
2 a K H z .  ( I r p L r L  o f  m e a s u - r e d  c h a n n e l
te rn ina ted  )

Ste reo  Separa t i on :  Be tween  channe)s :  Less  than  -90dB a t
20RHz .  ( l np l l t  o f  measured  channe l
te rm ina ted  )

Con i ro l :  AA  293  F ron t  pane l  moun ted  nonen ta ry
con tac t  I )L rsh  bu t tons  n i t h  LED ta lLy
i n d i c a i i o n .

AA 294  4  b i t  TTL  1eve l  s igna l
Conpa t ib le  w i th  lRT  VA-400  V ideo
S w i t c h e r  t a l l y  o u t p u t ,  c i r c u i t  a n d
IRT  VA-29 fA  remote  con t ro l  pane l

Power  Requ i remen ts :  240V AC 50Hz  1OVA

D i n e n s i o n s : 4 4 n m x 4 8 0 m m x 2 3 0 m m
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CIRCUIT DESCRIPTlON

The  AA-293 /294  aud io  sw i l che rs  n ]a in  c i r cu i t  boa rds  cons l s t  o f
two  10x1  s ing le  channe l  aud lo  sw i t che r  boa r .ds  one  moun ted  above
t ,he  o the r ,  and  a  f ron t  pane l  moun ted  10x1  con t ro l  pane l  f o f  t he
AA-293  on l y .  Bo th  aud io  sw i t che r  boa rds  con ta in  l den t i ca l  aud io
c i l cu j . t r y  w i th  i den t i ca l  componen t  number ing  and  s im i l a r  l ayou t
to  fac i l i t a te  a l i gnmen t  and  ma in tenance .

The  l ower  aud io  sw i t che r  boa rd  PCBBo2602  d i f f e rs  f r . on  the
upper  boa rd  PCBB02603  in  tha t  i t  con ta ins  the  + / -15  vo l t s  Power
s u p p . l y  c i r c u j  L r y  w h i  h  i s  w i r - d  L o  L h e  u p p e r  b o a r d  o n  a s s e m b ] y  l o
s u p p l y  o p - r a I i n C  v o l i a g e s  L o  L h a t  b o a r d .

Aud io  i npu t  s igna ls  to  i | . e  M-29 i /294  sw i t che r  boa lds  a le
sw i t ched  by  re lays  RL l  t o  RL10  to  the  i npu t  c i r cu i t r . y  o f  U l  wh ich

r  i ^ r , 1 r  r - n  i r i a r  T h a . i r . u i +  e x h i b i t s
I . i 6 h  L n p u L  I c v e . l  -  p d b i l i ' y  e u d  c o m m o n  m o d -  s i a n a l  ' _ e i e c L I o n .
A d j u s L r n e n L  o - f  L h e  r  h 6  ^  m m o n  n o d e  s i 8 n a L  r e j e c E i o n  i s  m a d e  b y
po ten t i ome te r  RV1 .  Fo l l ow ing  the  i npu t  amp l i f i e r  U1  the  s ignaL  i s
coup led  to  U2  v ia  mas te r  ga in  con i ro l  RVz  wh ich  a l l o l r s  ga in
ad jus lmen t  a t  + /  3dB  f rom un i t y .  Amp l i f i e r s  U2  and  U3  toge+-he r
i i i t h  i he  comp lemen ta ry  o r " l t pu l  t r ans i s to !  pa i r s  i nc luded  i n  the
feedback  c i r cu i t ,  f o rm a  ba lanced  c i r cu i t  ou tpu t  ampf i f i e t  w i th  a
l o w  o u l p u l  i m p - 6 . n . .  e s s e n L i a l  l y  s - b  b y  b u i l d i n g  o u t  r e s j s 1 , o r s
R S B ,  R 5 9  a n d  R 6 7 ,  R 6 B .

The  con t ro l  c i l cu i t .  o f  t he  AA 293  coDs is t s  o f  a  VA  291  ac l i ve
sw i t c t r  paneL  w i th  ten  push -bu l tons  wh ich  i s  noun ted  on  the  f ron t

boa-rd Hhichp a  e r  d J r u  I  u B  r

energ i ses  the  app rop r ia te  aud io  c ross -po in t  re lay .  On  the  s$ r i t ch
pane . l  U1  and  pa r t  o f  U2  a re  w i red  as  a  10  i npu t  p r i o r i t y  encoder
c i r cu i t  w i th  the  da ta  b i t s  A ,B ,C  and  D  appear ing  a t  t J2 /3  U l /1
U1 , /6  and  U2 , /4  respec t . i ve l y .  The  daba  on  these  fou !  l i nes  i s  t hen
app l i ed  to  the  da ta  l a t ch  U4  v ia  the  OR ga tes  o f  U3 .  Ac tua t i on  o f
any  one  o f  t he  i npu t  sw i t ches  p roduces  a  key  STROBE s igna l  a i
IJ2/11 \r l l ic|L is then applied to the enable input of the LATCH U4
v ia  one  pa rL  o f  U2 .  RC ne tworks  cons l s l i ng  o f  22K  ohm les i s to rs

.  . r ^  - t q _ r : . r . . r  - i r . , , : i e . r  l t 4  h o l d  L h e  d a t a
ihe re  fo r  a  sho r l ,  t lme  a f i e r  t he  s i robe  pu l se  enab les  i he  fa t ch
to  ensu re  tha t  t he  conec t  da ta  i s  l a t ched .  T l i e  da ta  thL rs  s to red
1n  U4  i s  w i red  to  i he  rna in  boa rd  to  ac iua ie  the  requ i red  aud io
c ross -po in t  re lay  and  i s  a f so  decoded  by  U5  to  l i ch t  a  TALLY LED
moun ted  i n  i he  s l r i t ch  as  a  v i sua l  i nd i ca t i on  o f  t he  se lec led
anput l .

Power  to  ope la te  the  sw i l ch  con t ro l  pane l  i s  de r l ved  f rom ihe
+15  voL t  supp fy  L ine  o f  t he  rna in  boa rd  and  reguLa ted  to  +5  vo l t s
b y  U 5 .

On  ihe  na i .n  c i r cu i t  boa rd  the  4  b iL  BCD s igna l  i s  decoded  by
dec ima l  decoder  U6 ,  t he  ou tpu t  o f  t { h rch  i s  used  to  tu rn  on  the
approp r ia te  re lay  d r i ve  i rans l s to r  t o  ene rg i se  a  aud io  c ross
b . i n t .  r a l : v  ThF  . i r f . b , r i . s  o f  t . he  decoder  a re  r . r i r . ed  to  the  ro lay
d r i ve  t rans i s to rs  Q1  to  Q10 .

a026ar  /Bo26l0



CIRCUIT DESCRIPTION

No i re  i he  10K  ohm,  1uF  RC ne t *o rk  i n  l he  base  c i r cu i t  o f  each
8C107  reLay  d r i ve r  t rans i s to r .  Th i s  i n l -e r . f aces  the  5  vo l t  I og i c
to  the  base  c i r cu i t  o f  t he  t rans l s to r ,  and  a fso  ac ts  to  g i ve  a
fas te r  TURN-OFF than  TURN-ON sH i t ch ing  ac t i on  to  the  t rans i s to r .
Th i s  e i ves  a  b reak  be fo re  make  ac t i on  to  the  sn i t che r  ac t i on .

The  power  supp ly  cons i s t s  o f  two  b r i dge  r :ec t i f i e r  c i r cu l t s  and
th ree  te rm ina l  i n teg rabed  c i r cL r i L  regu fa to rs  to  p rov ide  + / -  15
vo l t s  t o  ope ra te  the  aud io  amp l r f  j . e l ' s .  I n  add i t i on  U4  and  U5
100mA +12v  and  +5v  regu la io r  c i r cu i t s  a re  used  on  each  aud io
s w i L c h e r  b o a r d  L o  p o H e r  t h e  c F l a y  a n d  l o g i  _  c i r c u i  t s .

8 0 2 6 0 1 , / 8 0 2 6 1 0



-I.N$IA!!A:LIgN

The  AA-293 /4  i s  moun ted  i n  a  483 r0n  (19  i neh )
c h a s s i s  o n e  r a c k  u n . L L  ( 4 4 m m )  h i g h .

S iana f  Connec t i ons  a re  by  means  o f  eompress ion  sc re r4  te rm ina l
s t r i ps ,  wh ich  pLug  in to  socke ts  moun ted  on  the  rea !  o f  t he
p r in ted  c i r cu i i  boa rd  aod  p ro t rud ing  th rough  the  rea r  pane l  o f
+ . \ -  . l ^ F s . i  s  T \ -  T  n ' , _ .  F r  ' l  a I  I  r , , r  - ^ n n a - i  ^ r  e F l . q  c o n s i s L  o f
groups  o f  t h ree  te rm ina l s  v i s .  Ac t , i ve+ ;  Ac t i ve - ;  Ground .  I npu t  1
l s  t o  the  l e f t  o f  t he  chass i s  l ook ing  a t  t he  rea r .

The  mas te r  ga in  o f  each  channe l  i s  se l  f o r  un i t y  du r ing
fac to ry  aL ignmen t  and  no rma l l y  H i l l  no t  requ i re  ad jus tmen t .  I f
t he  ga in  needs  to  be  r :ese t  i h i s  can  be  done  by  ad jus tmen t  o f  i he
p r .ese t  po ten t i ome te - rs  RV2  on  each  sw i t che !  channe l .

2 5  P l N  ' D "

P I N
1 7
1 8
1 9
2 0
2 1

' 'GND'
' ' D
' ' c "
' ' B

pane l  t o  a

rack  moun t  i ng

aud io  sw l t che r .

Con t ro l  Ta l l v  Connec t i ons  a re  made  La  J1 /J2  a  pa i r  o f  25  p in

To  connec t  t he  da ta  l l nes  f ron  a  aud io  s r . r i t che r  t o  a  second
a u d i o  s ! r L L c h e r  o r  a  c o n L r o - L l i n E  v i d e o  s w i t - h e r  1 - h e  f o l l o w i n g
cab le  i s  reou i red .

"D"  socke ts  on  the  rea r  pane l .
No te :  The  25  p in  connec io rs

the  need  fo r  r ' i r i ne  d i f f e ren t
o the r  equ ipmen t  i s  connec ied  to

a re  w i red  j -n  pa ra l l e l  i o  e l im ina te
, : h l p  e p , e  r ^  t h p  c : m p  n l , ' d  i f

t he  con i ro l  bus .

2 5  P I N  " D "  ( m a l e )! o

t o
to
t o
t o

P I N
1 7
1 B
1 S
2 A
2 L

2 5  P I N  ' ' D "

P I N" u /L  25"sT  24' 'GND 23" A "  2 1" B  2 A' ' c  "  1 9' ' D  1 8' 'GND '  !7" G N D  1 5' ' + v "  1 4

1 5  P I N  " D '

P ] N
7
B
6

1 5
1 4
1 3
l 2
1 1
1 0
I

To  connec t  a VA-291A remote  con t ro  I
^ - l - 1 6  i -  - 6 ^ , .  i  - - . 1

t o

i o
to
! o
t o
to

to

to

t o

n l r . t  t ^ ,  n  , , -  5 p  - . q u

f  i r s t  i h ree  connec l i ons  f rom

(  f e m a l e  )

" u /L "
. ,GND' '

" B '
" c '
" D "
. ,GND' '
. .GND' '

^ ^ ^ i r ^ l  n r n 6 l c  i c  h ^ +

, 6  , 1  . - -  n ^ +  r a 6 L , i  1 6 . l

NOTE:  I f
r a . , 1 i  r a r ' l  r -  ha
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INSTALLAT ION

The  connec t i ons  to  con t ro l -  connec to rs  J1 /2  a re t

P in  27  B i t  A  (TTL  Leve l  )' 2 A B

1 9  "  C"  1 8  D
'  17  S IGNAL GROUND

" 15 POIIER GROUND"  14  +12  vo l t s  f o r  remote  con i r . o l  pane l

' '  25  UNLATCU IN  t  ON I  (TTL  Leve l ). '  24  STROBE OUT tAA  293 ]'  23 SIGNAL GROTIND I ONLY ]

B o 2 6 o 1 l 8 0 2 6 1 0



20x1 OPERATION QI IE-IE AA-294 AUDIO SWITCHER

On each  AA 294  sw i t ch  c i r cu i t  boa rd  the re  i s  a  aud io  ou tpu t
po in t  f r . om ihe  i npu t  amp l i f i . e r .  and  a  aud io  i nPu t  po in t  t o  i he
ou tpu t  amp l i f i e r  t oge the r  t " l i t h  a  g round  po in t ,  connec ted  to
- ; r . " i l .  I  a . l q  T h - s a  a r c  1 ^ . r _ o d  r t ^  - d p -  ' f  + . 1 ' -  b o a r d  n e a r  R V 3
on  the  top  boa rd  and  be tween  RVz  and  RV3  on  the  Iower  boa rd .  WIRE
TUESE TOGETHER POINT TO POINT.  The  sequence  on  tbe  l ower  boa rd  i s
OUT- IN  GND and  on  the  top  boa rd  i s  IN -OUT-GND.

the oiher boar.d

l  - - , , +  c 6 l 6 ^ + a , l

boards' outpult
Th i s  ' r i l l  common

on the tr4o sniiching
c i r c u i t s .

To  separa ie  i he
c o n t r o l  l  i n e s  A ,  B ,  C ,

Thus the oUT of one board is wlred iro the IN of

the  aud io  c i r cu i t s  so  tha t  any
boards  w i l l  be  rou ted  to  bo th

W I R E  t h e  c o n l r o l  l i n e s  ( A , B , C , D  &  G N D )  f r o m  t h e  t o p  b o a r d
the  PCB on  the  r .ea r  pane l  f o r .  t he  con t ro l  i n /ou t  connec toLs .

A t . o B
B t o ?
C  t o  6
D  t o  5

GND lo  4

co11irol- c i  tcuit
D  & -  GND I rom the

f rom the  con t , ro l  pane l  J1  to  sw i t che r  J1

remove  lhe  w i r i ng  o f  l he
lower  to  th€  top  boa r .d .

to

The  AA-294  i s  now a  20x1  one  channe l  sw i t che r  e r i t h  t he  LOWER
B O A R D  u s e d  f o r  i n p u t s  1 " 1 0 ,  t h c  c o n t r o l  H i r i r g  t o  p i n s  2 1  i o  1 8 .
The  UPPER BOARD be ing  used  fo !  i npu ts  11 -20 ,  and  the  con t ro l
w i r i ng  i o  p ins  4  to  B  o f  l he  con t ro l  connec to rs  J1  and  J2 .  Th i s
p rocedur .e  w i l l  t u rn  a  AA-294  aud io  sw i t che r  i n to  a  AA  296  2AXL
aud io  sn i t che r .

To  connec t  t he  con t ro l  c l r cu i t s  o f  a  20X1  aud io  sw i t che r  t o
VA 292  remote  con t ro f  pane f  t he  fo l l ow ing  cab le  i s  requ i ted .

CABLE

v A - 2 9 2

Pin  I
P i n  1 0
r r n  1 1
P i n  1 2
P i n  1 3
P i n  1 4
P i n  1 5

P i n  1
P in  5
P i n  4
P i n  3
P i n  2

[  1 5  p i n  '  D '  f e m ]

+V IN
GND
GND ] , /P '
' D '
, c ,
' B '

GND I,/P'
, D ,
' c '
, B ,

[ 2 5  p i n  ' D '  m a l e ]

+V OUT
GND
GND
' D '
' c '
, B ,

GND
, D ,
' c '
, B ,

s  1 -  1 0

A A - 2 I 5

P l n  1 5
P i n  1 7
P i n  1 8
P i n  1 9
P i n  2 0
P i n  2 1

P i n  4
P i n  5
P i n  6
P in  7
P i n  B

to

io

Lo

i o

t o

to

98 0 2 6 0 1 , / 8 0 2 6 1 0



20x1 OPERATION OF Ig! M-294 AUDIO SWITCIIEB

To  connec l :  t he  con i ro l  c i r cu i t s  o f  a  20x1  aud io  s l r i t che r  t o  a
vA-415  v ideo  sw i t che r  f o r  aud i .o  fo l l o ! .  v i deo  ope ra t i on  Lhe
fo l l on ing  cab le  i s  requ i  red

qUlE from J4 on the VA-415

Y A  4 1 5  [ 2 5  p i n  ' D '  m a l e ]

on  the  20x1  s \ r i t che r .

A A - 2 9 6  [ 2 5  p i n  ' D '  m a l e ]

GND I , /P '  5
' D '
' c '
, B ,

GND I , /P '  S
' D '
' c '
, B ,

1 1 - 2 0

t o  J l

Lc.t

! o

t o
t o
l o

P i n  1 7

P i n  1 9
P in  20

P i n  4
P i n  5
P i n  6
P in  7
P in  B

Eurther informat ion
si. i i icher can be obia ined

on  the  i n te rconnec t  i on
f rom ihe  AA-295 ,  AA-296

GND
' D '
, c ,
, 8 ,

GND
, D ,
, c ,
, B ,
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UAINTENANCE

The  AA-293 , /294  aud io  s l r l i che rs  a re  a f i gned  and  Les led  i n  t he
fac to ry  and  se t  f o r  un i t y  ga in  ope r .a t i on  when  w i red  to  600  ohm
ba fanced  c i r cu i l s .

Power. Supply Voltage s

+ / -  15v  i s  supp l i ed  to  bo th  boa rds  and  can  bo  mos t  eas i l y
measured  on  the  co lLec to rs  o f  t he  l i l r e  amp l i f i e r  ou tpu t
t t a n s l s t o r s .

+5v  fo r  t he  l og i c  c i r cu i t  and  +12v  fo r  t he  re fays  i s  supp l l ed
f rom TO-92  regu la to rs  on  each  boa rd .  Check  the  +5v  on  p in  16  o f
i he  4028  IC  and  the  +12v  on  the  co l l ec to r  o f  a  re lay  d r l ve r
t rans i s to r .  wh ich  i s  no t  ene rg i sed .

__  Ampf i f i e r  Ad . i  us imen ls

RV1  ad jus ts  the  i npu t  amp l i f i e r  conmon  n lode  s igna f  r : eJec i i on .

RV2  se ts  the  mas te r  ga in  o f  t he  aud io  c i r cu i t .

R V 3  s e L s  L h e  D C  a L  r h e  o u t p u l  a m p l i f i e r s .  L y p i c a l l y  l e s s  l h a n
+/- ?AII,V .

8 0 2 6 0 1 , / 8 0 2 6 1 0 1 1
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