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W A R N I N G

OPERATION OF ELECTRONIC EQUIPMENT INVOLVES THE USE OF VOLTAGES
AND CURRENTS WHICH MAY BE DANGEROUS TO HUMAN LIFE. OPERATING
PERSONNEL SHOULD OBSERVE ALL SAFETY REGULATIONS. DO NOT CHANGE
COMPONENTS OR MAKE ADJUSTMENTS INSIDE THE EQUIPMENT WITH POWER ON
UNLESS PROPER PRECAUTIONS ARE OBSERVED. NOTE THAT UNDER CERTAIN
CONDITIONS DANGEROUS POTENTIALS MAY EXIST IN SOME CIRCUITS EVEN
THOUGH POWER CONTROLS ARE IN THE OFF POSITICN.
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GENERAL DESCRIPTION

The IRT AA-293 and AA-294 Audio Switchers are self-contained
10x1 STEREQ Audio Switchers designed for program and monitoring
switching of Sterec Broadcast Audio circults. The AA-283 1is a
stand~alone unit with integral control panel and the AA-294 is a
slave unit designed to work with a VA-400 Video Bwitcher as a
Audio follow Video switcher or as a remotely controlled switcher
with a VA-291A remote control panel.

The input circuit of the AA-293 and AA-294 1s designed to
bridge across a balanced 800 ¢hm circuit. The output circuit will
drive two 600 ohm balanced circuits, from a low impedance (44
ohm) source to a maximum level of +24dBm.

The IRT AA-283 and AA-294 Audio switchers are housed in a IRT
one rack unit (44mm high) 483mm (19 inch) rack mounting metal
chassis. The Input and Output circuit connections are by means of
plug 1in terminals to sockets mounted on the edge of the printed
circuit boards, accessible from the rear panel of the unit.

Control/Tally connections to the switch data buss are made to a
parallel pair of 25 pin "D" connectors mounted on the rear panel.
An internzal 240 volt AC powered regulated power supply provides
the operating voltages for the switcher circuitry.
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TECHNICAL DATA

Inputs:

Outputs:

Gain:

Maximum Signal level:
Frequency Response:
Harmonic Distortion:

Noise at the Output:

Crosstalk:

Stereo Beparation:

Control:

Power Requirements:

Dimensiocons:

802601/802610

Ten Pair balanced circuit
Bridging (20 Kohms) input impedance

Two balanced circuit (44 ohms)
low impedance drive per channel

Unity (Adjustable by internal preset
control to +/- 3dBR)

+24 dBm
[Clipping level +26dBm]

+/- 0.15 dB in the range 20Hz to 20KH=z.
(Referenced to 1KHz)

Less than 0.01% in the range 20Hz to
Z0KHz at an Audio level of +16dBm.

With input terminated by 600 ohms: -
Less than -100dB below an output level
of +20dBm. (Bandwidth 20Hz to 20KH=z)

Between inputs: Less than -90dB at
20KHz. {Input of measured channel
terminated)

Between channels: Less than -80dB at
20KHz . (Input of measured channel
terminated)

AA-293 Front panel mounted momentary
contact push-buttons with LED tally
indication.

AA-284 4 bit TTL level signal
Compatible with IRT VA-40C Video
Switcher tally cutput circuit and
IRT VA-291A remote control panel

240V AC bH0Hz 10VA

44mm x 480mm x 230mm



CIRCUIT DESCRIPTION

The AA-293/2894 audio switchers main circuit boards consist of
two 10x1 single channel audio switcher boards one mounted above
the other, and a front panel mounted 10x1 control panel for the
AA-293 only. Both audio switcher boards contain identical audio
circuitry with identical component numbering and similar layout
to facilitate alignment and maintenance.

The lower audio switcher bocard PCBB0Z80G2 differs from the
upper board PCBB02603 in that it contains the +/-15 volts power
supply circuitry which is wired to the upper board on assembly to
supply ocoperating voltages to that board.

Audio input signals to the AA-2893/294 switcher boards are
switched by relays RL! to RL10 to the input circuitry of Ul which
is configured as a balanced input amplifier. The circuit exhibits
high input 1level capability and common mode signal rejesction.
Adjustment of the the common mode signal rejection is made by
potentiometer RV1l. Following the input amplifier Ul the signal is
coupled +to U2 +via master gain control RVZ which allows gain
adjustment of +/-3dB from unity. Amplifiers U2 and U3 +together
with the complementary cutput transistor pairs included in +the
feedback circuit, form a balanced circuit output amplifier with a
low output impedance essentially set by building out resistors
R58,R59 and RB87,REE5.

The control circuit of the AA-293 consists of a VA-291 active
switch panel with ten push-buttons which is mounted on the front
panel of the switcher and logic circuit on the main board which
energises the appropriate audio cross-point relay. On the switch
panel Ul and part of UZ are wired as a 10 input priority encodex
circuit with +the data bits A,B,C and D appearing at U2/3 UL/7
U1/6 and U2/4 respectively. The data on these four lines is then
applied to the data latch U4 via the OR gates of U3. Actuation of
any one of the input switches produces a key STROBE signal at
U2/11 which is then applied to the enable input of the LATCH U4
via one part of U2. RC networks consisting of 22K ohm resistors
and InF capacitors on the data input circuits of U4 hold the data
there for a short time after the strobe pulse enables the latch
to ensure that the correct data is latched. The data thus stored
in U4 is wired to the main beoard to actuate the regquired audio
cross-point relay and is also decoded by UB to light a TALLY LED
mounted in +the switch as a visual indication of +the selected
input.

Power to operate the switch control panel is derived from the
+15 volt supply line of the main beoard and regulated to +5 volts
by Ub.

On the main circuit board the 4 bit BCD signal is decoded by
decimal decoder U8, the output of which is used to turn on the
appropriate relay drive transistor to energise a audio cross-
point relay. The outputs of the decoder are wired to the relay
drive transistors @1 to Q10,.
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CIRCUIT DESCRIPTION

Note the 10K ohm, 1uF RC network in the base circuit of each
BC107 relay driver transistor. This interfaces the 5 volt 1logic
to the base circuit of the transistor, and also acts to give a
faster TURN-CFF than TURN-ON switching action to the transistor.
This gives a break before make action to the switcher action.

The power supply consists of two bridge rectifier circuits and
three terminal integrated circuit regulators to provide +/- 15
volts to operate the audio amplifiers. In addition U4 and Ub
100mA +12v and +5v regulator circuits are used on each audio
switcher board to power the relay and logic circuits.

802601/802610 &



INSTALLATION

The AA-283/4 is mounted in a 483mm (19 inch) rack mounting
chassis one rack unit (44mm) high.

Signal Connections are by means of compression screw terminal
strips, which plug into sockets mounted on the rear of the
printed circuit board and protruding through the rear panel of
the chassis. The Input and Output connection sets consist of
groups of three terminals vis. Active+; Active-; Ground. Input 1
is to the left of the chassis looking at the rear,

The master gain of each channel is set for wunity during
factory alignment and normally will not reguire adjustment. If
the gain needs to be reset this can be done by adjustment of +the
preset potentiometers RVZ on each switcher channel.

Control Tally Connections are made to J1/J2 a pair of 25 »pin
"D" sockets on the rear panel.

Hote: The 25 pin connectors are wired in parallel +to eliminate
the need for wiring different cable sets to the same plug if
other equipment is connected to the control bus.

To connect the data lines from a audic switcher to a second
audio switcher or a contrclling video switcher the following
cable is reguired.

25 PIN "I (male) to 25 PIN "D" (male)

PIN to PIN
"GND" 17 to 17 "GND"
"D 18 to 18 "D"
"c 18 to 19 "cH
"B 20 to 20 "B
AT 21 to 21 TAT

To connect a VA-291A remote control panel to a audio switcher
the following cable is reguired,

25 PIN "D" (male) to 15 PIN "D” (female)

PIN to PIN

"U/L" 25 to 7 “8T
8T 24 to 8 "u/L"
"GND" 23 to B “"GND"
A" 21 to 15 "A
"B 20 to 14 "B
e 19 to 13 “cr
"D 18 to 12 “D*
"GND" 17 to 11 “"GND"
“GND" 15 to 10 “GND"
YT 14 to g A
NOTE: If parallel operation using two control panels 1is not

required the first three connections from 25-23 are not required.

802601/802610 i



INCTALLATION

The connections to control connecteors J1/2 are:

Pin 21
" 20
19

18

17

15
14

25

24
23

802601,/8028610

Bit A (TTL Level)
" B L3 kE
C
D
SIGNAL GROUND

FPOWER GROUND
+12 volts for remote control panel

UNLATCH IN [ ON ] (TTL Level)
STROBE OUT [AA-293] " "
oIGNAL GROUND [ ONLY ]



20x1 OPERATION OF THE AA-294 AUDIQ SWITCHER

On each AA-294 switch c¢ircuit board there is a audio output
point from +the input amplifier and a audio input point to +the
output amplifier together with a ground point, connected to
circuit pads. These are located on the edge of the board near RV3
on the top board and between RVZ2 and RV3 on the lower board. WIRE
TBESE TOGETHER POINT TO POINT. The sequence on the lower board is
OUT-IN-GND and on the top board is IN-OUT-GND.

Thus the OUT of one board is wired to the IN of the other board.

This will common the audic circuits so that any input selected
on the two switching boards will be routed to both boards’' output
circuits.

To separate +the contrel citeuit remove the wiring of the
control lines A,B,C,D & GND from the lower to the top beoard.

WIRE +the control lines (A,B,C,D & GND) from the top beard to
the PCB on the rear panel for the control in/out connectors.

to 8
to 7
to 6
to b
to 4

U ame

GN

The AA-294 is now a 20x! one channel switeher with the LOWER
BOARD used for inputs 1-10, the control wiring to pins 21 to 18.
The UPPER BCARD being used for inputs 11-20, and the control
wiring to pins 4 to 8 of the control connectors Jl and J2. This
procedure will turn a AA-284 audio switcher into a AA-296 20X1
audio switcher.

To connect the control circuits of a 20X1 audio switcher to a
VA-292 remote control panel the following cable is required.

CABLE from the control panel J1 teo switcher J1.

VA-292 f15 pin 'D’ fem] to AA-295 [25 pin ’D’ male}]

Pin 8 +V IN to Pin 14 +V QUT
Pin 10 GND to Pin 15 GND
FPin 11 GND I/FP’s 1-10 to Pin 17 GND
Pin 12 ‘oo " to Pin 18 Y
Pin 13 g " to Pin 19 !
Fin 14 'B’ " to Pin 20 ‘B’
Pin 15 TA? ; " to Pin 21 A
Pin 1 GND I/P’s 11-20Q to Pin 4 GND
Pin b 'D’ " " to Pin & D
Pin 4 e " ! to FPin 6 o
Pin 3 = L " to Pin 7 'B’
Pin 2 AT " to Pin 8 YA

802601/802610 g



To

YA-415

20x1 OPERATION OF THE AA-234 AUDIO SWITCHER

connect the control circuits of a 20x1 audio switcher to a
follow

video

switcher

for audio

following cable is required.

video operation the

CABLE from J4 on the VA-415 to J!l on the 20xl1 switcher.

VA-415 [25 pin D male] to
Pin 17 GND I/F’s 1-1Q to
Pin 18 D " " to
Pin 18 o " to
FPin 20 ’B? " to
Pin 21 AT b ! to
FPin 4 GND I/P’s 11-20 10
Pin 5 ' " " to
Pin 6 e to
Pin 7 'B’ ' to
Pin 8 . " " to
Further information

802601,/802610

AA-2886

Pin
FPin
Pin
Fin
Pin

Pin
Pin
Pin
Pin
Pin

17
18
19
20
21

o0 =100 N

[25 pin ’D’ mals]

GND
?D!
}C!
,B!
!AJ

GND
]Dl
)C’
JB’
,ﬂ!

on the interconnection of a 20X1 audio
switcher can be obtained from the AA-295,AA-286 instruction book.
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MAINTENANCE

The AA-293/234 audio switchers are aligned and tested in the
factory and set for unity gain operation when wired to 600 ohm
balanced circuits.

Power Supply Voltages

+/- 15v 1is supplied +o both boards and can be most easily
measured on the collectors of the 1line amplifier output
transistors.

+5v for the lcogic circuit and +12v for the relays is supplied
from TO-92 regulators on each board. Check the +bv on pin 16 of
the 4028 IC and the +12v on the collector of a relay driver
transistor which is not energised.

Amplifier Adjiustments

RVl adjusts the input amplifier common mode signal rejection.
RV2 sets the master gain of the audio circuit.

RV¥3 sets the DC at the cutput amplifiers, typically less than
+/- 20mV.

802601/802610 11
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