DA-8 & DA-16
DISTRIBUTION AMPLIFIER

RQDIO SYSTEMS

5113 WEST CHESTER PIKE « EDGEMONT, PA 19028 « 215/356-4700







INSTALLATION ARD OPERATION

The Radio Systems distribution amplifier combines solid state
electronics and functional flexibility in one small package. Two high
quality audio op amps provide balanced output and individual gain ad-
justments of each channel.

Excellent isolation is provided between outputs. Each balanced
channel, regardless of level set and load, is unaffected by the other
channels. Audio sources can be routed to multiple locations with var-
ious level requirements and impedances while maintaining the integrity
of the signal quality throughout.

The distribution amplifier is available in a single channel, 8
output mono version, or dual channel, 16 output version.

Mounting

The DA-8 and DA-16 occupies only 1 3/4 inch of height in a 19 inch
rack. To allow for adequate ventilation, avoid mounting the unit
directly above large heat producing equipment such as power amps or
power supplies.

When stacking units, it is recommended that one rack space, (1 3/4
inch), remain open between every three units.

Connections

The units are primarily designed for balanced inputs and outputs.
The input ground is connected to the chassis and power supply at a
single point.

If unbalanced lines are used, tie the unused input terminal to
ground. However, do not tie the unused output terminal to ground. Wire
the output between one output terminal and the input ground termimal.

Although the outputs are short circuit protected, operating into
less than a 600 ohm load is not recommended. The input is bridging
(high impedance) and will not load down any source. For further
details, see the section on using active balanced circuitry in this

manual.



Operation

Controls consist of 1individual channel gain adjustments. Nominal
operating levels are 0 dBm input and +10 dBm output. Higher operating
levels can cut dynamic range by operating too close to the clipping
point. Adjust each output to the desired level, keeping clipping in
mind.

The input stage has built-in 6 dB pad. This is used to increase
input overload capabilities. For low level signals where additional
gain is required, remove R7, which is mounted on terminal posts. See

the PC layout for exact pesition.

To disconnect circuit (signal) ground from chassis grouand, cut the
jumper, marked J on the PC layout, located mnear the power transformer.

CIRCUIT DESCRIPTION

Power Supply:

A large circuit board mounted transformer and two, three terminal
regulators provide DC power. In the DA-16, one supply is used to power
both circuit boards.

Input Stage:

A high speed op amp, 55334, is used as a differential pre-amp.
This unit exhibits low noise and high output drive capabilities.

RFI filtering is provided by C8 and C9.

R5, R6 and R7 comprise a 6 dB pad used to raise input overload
levels.

Qutput Stages:

The output of ICl feeds gain controls for each channel through a
common buss. IC2, a 5534 op amp, operates at 28 dB gain. This creates
one side of the output signal. IC3, another 5534, operates as a umnity
gain inverter to create the other side of the balanced output. This
scheme almost doubles the available cutput voltage to create the high
clipping level necessary in a distribution amplifier. The 5534 inte-
grated circuit is utilized for its high speed, high output and low
distortion capabilities.
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DISTRIBUTION AMP PARTS LIST
All regsistor values are in ohms and are 1/4W carbon film, unless noted.

Tl PC-34-700

cl .1 uF mylar Dl 1N4004
c2 2X1000 uF 35V D2 1N4OO4
c3 2X1000 uF 35V D3 1N4004
C4 15 u¥ 35V low leakage D& 1N4004
Cc5 15 uF 35V low leakage b5 LED

Co 15 uF 35V low leakage
c7 15 yF 35V low leakage
Cc8 100 pF disc

c9 100 pF disc

Cl0 10 uF NP 25V

Cli 10 uF NP 25V

€12z .1 uF mylar

Cl3 .1 uF mylar

Cl4 .1 uF mylar

Ci5 .1 uF mylar

cle .,001 disc

Cl7 .001 disc

¢l8 18 pF disc

R1 1300 1% MF
R2 1300 1% MF
R3 118 1%2 MF
R4 118 1% MF
RS 4,.75K 1% MF
R6 4,758 1% MF
R7 IX 5% CF

RB 10MEG 5% CF
RO 4.75K 1% MF
R10 4.75K 1% MF
R11 20K 1% MF
R12 20K 1% MF
R13 10K variable
R14 4.7K 5% CF
R15 4.7K 5% CF
Rlé 39K 5% CF
R17 10K 5% CF
R18 10K 5% CF
R19 10K 5% CF
R20 100 5% CF
R21 100 5% CF
R22 2.2K 1/2w 5% CF
R23 100K 5% CF

VR+ LM317
VR~ LM337

IC1 NE>534N
IC2 NES534N
IC3 NE5534N



DISTRIBUTION AMP SPECIFICATIONS

INPUT IMPEDANCE
GAIN

OUTPUT LEVEL

OUTPUT IMPEDANCE
FREQUENCY RESPONSE

THD @ +18 dBm

SMPTE IM @+18dBm

MAXIMUM INPUT LEVEL
COMMON MODE REJECTION
NOISE ‘
SLEW RATE

OUTPUT CHANNEL ISOLATION
DIMENSIONS

Radio Systems warrants for one year from date of purchase, parts
and labor on any unit returned to us for repair. Please ship the unit
prepaid with a note detailing the malfunction and reason for return.
Repair and return of the unit will be made promptly. Within the

warranty period, there is no charge for this service on units which show

10K ohms, balanced bridging
0 to +12dB, 0 to +26 dB without
+25 dBm Max. into 600 ohms
200 ohms, balanced

+.1dB 20Hz to 20kHz

,01% max. 20 Hz to 20 kHz
01% max.

+26 dBm, +14 dBm without pad
60 dB @ 60Hz min.

Min. 90dB relative 0dB input
13V/micro sec.

> 90 dB

pad

19" rack mount 1 3/4" high 6" deep

Warranty

no sign of misuse or unauthorized alterations.



USING ACTIVE BALANCED CIRCUITRY

Balanced lines have been used for many years and are in continuing use today because of
their immunity to stray pickup. Induced signals appear on both sides of the balanced line. The
receiving end of the balanced line responds only to the difference voltage between the lines
which is the desired signal. Induced signals are common to both and are balanced out.

Transformers have been the mainstay of balanced circuitry for decades. Unfortunately,
transformers cause distortion and ringing, and are susceptible to magnetic flux pickup. Further,
good quality audio transformers are very expensive.

The use of op-amp balanced circuitry has the advantages of transformers without the
disadvantages. The only caveat is that careful wiring practices are more important with active
balanced than with transformers,

Active balanced outputs and inputs use three wires: +, ~, and ground. The + and - terminals
are both driven and néither should ever be connected to ground. For best performance, a
three-conductor shielded wire should be used. The third wire completes the ground circuit. The
shield should be connected to the ground at one end of the wire only. If a two-wire shielded
cable is used, it is important that a ground connection be made between the sending and
receiving units. A ground circuit through equipment chassis or through three-prong AC cord
ground is also acceptable.

Single-ended audio interconnections lack the interference immunity of balanced hook-
ups. For that reason, keep unbalanced connections short, direct, and well separated from AC
power wires. To drive a single-ended load from an active balanced source, use coaxial wire: + to
center conductor and ground to shield, leaving the - output unconnected. To feed an active
balanced input from a single-ended source, use coaxial wire, connecting the hot center
conductor to +. Connect the shield to ground and put a jumper from ground to -.

When driving an active balanced input from a transformer balanced floating source, use
two conductor shielded wire. Ground the shield at the source end. Establish good ground
between the chassis either directly or through AC plug ground prongs. At the load, connect the +
lead to the + input and the - lead to the - input. Put two 300 ohm resistors in series between the +
input and the - input and connect their mid-point to the load ground. This correctly terminates
the source output transtormer for optimum frequency and transient response (freedom from
ringing) and provides a low impedance return path for leakage and induced hum. If more than
one active balanced load is to be placed across a floating balanced transformer source, install this
resistive termination once only. From that location to the active balanced loads, run three-
conductor shielded wire, shield continued from the source chassis, + from +, - from -, and
ground from the mid-point of the terminating resistors.

To drive a balanced floating transformer load from an active balanced source, use shielded
wire. Connect the shield to source ground and leave the shield open at the load end. Connect+
to + and - to -, and establish a good source ground to load chassis connection, either through a
third wire in the interconnect cable or through chassis contact or AC cord third wire ground.

Interconnections between pieces of stereo equipment require doubling the connections
described above without duplicating the ground connection. Between pieces of active balanced
stereo equipment, then, 5 shielded conductors should be run.



When testing active balanced equipment with single ended test equipment, do not connect
the - to test equipment ground. Most modern test equipment provides balanced inputs. in many
dual-trace oscilloscopes, balanced signals may be displayed by running the two inputs in the
“add” mode with one input switched to invert. To perform a test with single-ended equipment, +
and - outputs must be tested independently and their results added. Testing only a single output
results in a 6 db loss in output level.

The active balanced equipment interconnection format makes possible state of the art
fidelity. Careful attention to detail and conservative practice will be rewarded with outstanding
flat frequency response, low distortion, and wide dynamic range.









