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DISCLAIMER

© 2001 QED Audio Products Limited.
Systemline® is a division of QED Audio Products Limited.
All rights reserved.

The information contained in this manual is copyright protected.  No part of this manual may be
copied or reproduced in any form without prior written consent from QED Audio Products Limited.

QED AUDIO PRODUCTS LIMITED SHALL NOT BE LIABLE FOR OMISSIONS OR FOR TECHNICAL OR
EDITORIAL ERRORS CONTAINED IN THIS SERVICE MANUAL.  QED AUDIO PRODUCTS LIMITED SHALL
NOT BE HELD LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
SUPPLYING OR USES OF THE INFORMATION.  QED AUDIO PRODUCTS LIMITED SHALL NOT BE HELD
LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE PERFORMANCE OR
USE OF MATERIALS CONTAINED IN THIS MANUAL.

The information contained in this service manual may be subject to change without prior notice.

WARNING:
Dangerous voltages, capable of causing death are present in this unit.  ONLY qualified personnel
should attempt repair of this unit.  Use extreme caution when the cover is removed, when testing
and adjusting internal components.



 Page 2
Systemline MRA-4 Amplifier Service Manual Issue 1

1.0 FEATURES

LOOP THRU STEREO INPUTS (fully buffered) for each amplifier.

MUSIC SENSING for each stereo amplifier.

INDEPENDENT LEVEL CONTROLS for each stereo amplifier.

BASS & TREBLE CONTROLS for each stereo amplifier.

SIGNAL MONITOR LED lets you know when an audio signal is present at the amplifiers input.

SUPER COOL OPERATION An advanced power supply ensures that the amplifier reduces its heat
output by up-to 60% over conventional class AB amplifiers.

SPEAKER SWITCHING Easy connection of a second pair of speakers to each stereo amplifier. A
simple button press (from the front panel) controls the output to both pairs.

EASY CONFIGURATION Both stereo amps in the MRA4 can be driven by the same audio signal, using
the ‘comm input’ switch.

2.0 MAIN ASSEMBLY

The Systemline MRA-4 amplifier comprises a basic construction of chassis, front panel, rear panel
and cover.  To remove the cover use a pozi-drive screwdriver to undo the two top self-tapping
screws, located on the lip of the cover.  Next, using a 2.5mm hex head driver, undo the four
button-headed screws on the side.  The cover should now slide off.

To remove the Input Buffer board, undo the M4 nut on the side nearest the PCB, remove the
earthing strap and ease the rear panel back to allow the Input Buffer board to be removed.

Re-assembly is the reverse of the above instructions.

Refer to Appendix A for drawings and BOM information.

3.0 CIRCUIT DESCRIPTIONS

The amplifiers’ consist of four PCB’s: Power Supply, Main Amplifier, Front Panel and Input buffer.

3.1 Power Supply Circuit Description

WARNING:
Dangerous voltages, capable of causing death are present in this unit.  ONLY qualified
personnel should attempt repair of this unit.  Use extreme caution when the cover is removed,
when testing and adjusting internal components.

Both units feature a toroidal transformer with a single 230V or 120V primary and a single secondary
with 5 tappings, one being a centre tap. An inrush suppresser in-line with the transformer primary
limits the inrush current at switch On. The secondary tappings are fused by FS1,2,3 &4. Two
balanced power supply rails  are formed to supply the amplifier with both ±20VDC and ±40VDC via
bridge rectifiers BR1 & BR2. Resistors R7,8,9 & 10 bleed the reservoir capacitors when the supply is
disconnected. This feature helps prevent any unexpected discharge when the PSU not connected.
The components around T2 provide power to the speaker relays and ensure a quick ‘switch Off’
function to ensure the speaker outputs are muted during power-down.

Refer to Appendix B for drawings and BOM information.
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3.2 Main Amplifier Circuit Description

Each audio channel is configured around a DMOS high powered ‘Multiwatt15’ amplifier. These
devices have a number of features including separate ± VVS supply pins for the MOS output drivers,
and a low current standby mode. The TDA7293’s operating mode is controlled via the
Microcontroller

U1 on the Front Panel PCB.  Internal protection is provided within the device against thermal
overload and short circuit output conditions. The amplifiers are configured in a normal negative
feedback configuration with additional bootstrapping from the output to pin-6 of the TDA7293.
Low frequency roll-off is tailored by R1/C1, R25/C18, R61/C52 and R43/C35 respectively.

The power supply arrangement is designed to reduce the power dissipation by each amplifier. This
is achieved by only increasing the voltage across the output devices when high output voltage
swings are required. The sliding voltage arrangement is balanced and operates on the following
principle: Considering Amplifier A/L, when the output power is low the ± VSS pins are supplied
from the ± 20V rail via D19/D2. As the output voltage increases D1/D20 become reversed biased
and the transistor darlington compound pairs T2/T1 & T8/T7 become forward biased causing the
voltage at the ± VSS pins to increase in relation to the output signal. The current sources formed
by T3/T4, T5/T6 ensure that there is always adequate voltage across the internal MOS devices as
the variable rail voltage comes into operation. Additional inductors and snubber circuits R5/R15,
C17/R16 are used to ensure stability within the power supply and output circuits.

Components R23 & R24 are thermistors which monitor the heatsink temperature for each stereo
amplifier. The voltage drop across these devices determines whether the Fan is in operation or
not.  Transistor T33 controls the Fan motor under control from the Front Panel circuit. Relays RL-
1/2,3 & 4 isolate the speakers from the amplifier during power up/down, and also provide
independent speaker switching for both stereo amplifiers.

It is important to note that the amplfier signal ground is NOT connected directly to the power
supply ground on the Main Amplifier. Signal grounding is routed to the Power Supply via the Front
Panel PCB to reduce ground noise.

Refer to Appendix C for drawings and BOM information.

3.3 Input Buffer Circuit Description

The input buffer ensures that the input signal sources are not unduly loaded and that the loop-outs
provide an adequately low source impedance. Capacitors C13-C20 prevent DC entering the
amplifier, resistors R2,R4,R14 & R16 in combination with capacitors C1,C2,C5 & C6 Quad OpAmps
U1 and U4 (TLO64) are used with the ability to adjust the gain of the input buffers (only) via their
feedback resistors  R49,R51,R53 & R54. Music sensing is carried out by Opamp U5 TLO64 which
forms two non inverting summing amplifiers for each of the audio Right/Left channels, followed be
a frequency dependent averaging circuit formed by D4/D3, R38/R37 and C9/C10. Capacitors
C23/C24 prevent any DC drift in the high gain OpAmp section OP3/4 entering the averager. This
would cause the voltage level to rise when there is no signal present. Resistors R33 and R34 set the
level at which the comparator outputs OP2 and OP3 are driven high by the input signal. Resistors
R31/R32 and D2/D1 ensure that the output voltage does not swing much below 0V.

Relay RL1 operates when the unit is in common input stereo mode. This enables both stereo
amplifiers’ in the MRA4 to receive the same Left/Right audio signal. This relay is controlled by the
position of the DIP switch on SW1 and the software within U1.

Refer to Appendix D for drawings and BOM information.
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3.4 Front Panel Circuit Description

The front panel circuit combines audio and control functions. Audio signals from the Input Buffer
are processed in the tone control circuits formed around U4 A:B and U5 A:B. The dual
potentiometers RV3/4 & RV1/2 together with the series and parallel capacitors form a frequency
shaping network to give variable bass (RV2/3) and treble (RV1/4) lift of ± 15dB centred around
1kHz. The output of the tome control op-amps passes through a dual potentiometer RV5 and RV6
to enable the overal1 level to be attenuated. The signal is buffered by U9 A:B and U10 A:B before
passing onto the main amplifier PCB via connector J5.

Fan control is accomplished by monitoring the heatsink thermistors R23/R24 (on the main PCB).
The voltage from these thermistors is compared with 2 reference voltages using a quad (open
collector output) comparitor. Resistors R71/R72 and R73/R74 set the two threshold levels for half
and full speed fan operation. In order to stop the fan cycling ON/OFF around the low speed
threshold, some hysteresis is built into the control system using software within U1.  When RB1
changes state the voltage drive to T33 (emitter follower on main PCB via pin 11 of J6) rises to the
voltage of Z1, as FC1 (RBO) goes low. Transistor T2 effectively shorts the cathode of Z1 to ground.
If the temperature rises further the second temperature threshold is eventually reached and T2 is
switched of taking the base voltage of   T33 to Vz1+Vz2.

A very small amount of E2 memory, U6, is used to remember the speaker settings when the unit is
powered OFF.  Transistors T5, T6, T7 & T8 act as relay drivers. The circuit formed around T1 is a
‘brown out’ which ensures that the software in U1 does not run erratically under low voltage
conditions. As soon as the supply begins to collapse the collector of T1 quickly drops and performs
a master clear reset.

Refer to Appendix E for drawings and BOM information.
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Main Assembly
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APPENDIX B

Power Supply PCB
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Main Amplifier PCB
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