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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.
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1.0 MAIN ASSEMBLY

To remove the lid of the controller, remove the two screws at the rear of the unit on the top
flange, and then the four side screws, which require a 2.5mm hexagonal allen key.
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NOTE: Some of the components can be affected by static shocks. Service personnel should be

earthed when handling these items.

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.

The figure above shows the location of the important components within the controller. The list
below details these items.

Translator Card

TX Card

Zone A Line Driver / Pre-Out Card

Zone B Line Driver / Pre-Out Card

Zone C Line Driver / Pre-Out Card

Zone D Line Driver / Pre-Out Card

Mains Card Fuse (located under black cover)
10(T)A Fuse

10(T)A Fuse

10. Mains Fuse ((3.15(T)A for 220V & 6.3(T)A for 115V))
11. Zone A TDA7318 Chip

12. Zone B TDA7318 Chip

13. Zone C TDA7318 Chip

14. Zone D TDA7318 Chip
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2.0 MOTHERBOARD AND DAUGHTER PCB’S
2.1 Motherboard

The main controller circuit features 4 identical IR control and audio processing circuits for each of
the 4 zones.

Infra Red control signals are received via SK3 and inputted to a monostable IC1 (4047) which
stretches the IR signal pulse without affecting the time between rising pulse edges. This reduces
the possibility of interference causing an IR decoding problem, and also improves performance
with various IR receivers. Each Zone has two dedicated IR decoders IC2 & IC3 that decode 32 five-
bit PPM words. These decoders operate at two different data rates to extend the number of
commands to a total of 64. When a valid Systemline command is received one of the DR Data
Ready pins of IC2 (pin10) & IC3 (pin10) goes low. The uController IC4 reads the command data
from the bus (A-E) and carries out the required operation. I1C4 places control data onto the I°C bus
(when allowed by U1 data TX card); this can be either source commands that are detected by the
Translator Card or Audio Control commands that are actioned by the TDA7318 audio processor IC5.
The TDA7318 processor controls the selected audio input and the volume level. Operations such as
mute are achieved by the zone’s uController ramping the 7318’s volume attenuator up and down
via the I°C bus. IC4 is a darlington line driver that interfaces the Data TX card I’C lines to CAT-5
cable for transmission to the remote DMS display modules.

Each Zone has its own clock source (4MHz) which is driven by the internal oscillator circuit of the
uController IC4. Both the speaker and pre-amp anti-thump relays are activated by the RB7 output
of 1C4 (pin 13) driving transistor T2 ON.

The stereo audio output of IC5 is fed to an integrated IC power amplifier. This is a low distortion
device with internal thermal and short circuit protection. It operates in a conventional negative
feedback configuration with its gain and low frequency roll-off determined by the feedback
components. The audio output connects to the speakers via a high current relay. This disconnects
the speakers when a zone is off, and also when the controller is powered up or down to prevent
unwanted thumps through the speakers.

The 54.3 features fully buffered audio inputs formed around the quad OpAmps IC1/1A-1C2/2A.
Each of the four audio inputs passes through a low pass filter before entering two unity gain
buffers. One output is fed to the loop through outputs, and the other to the Audio Signals Bus that
feeds each of the zones’ IC5 audio processors.

The paging trigger enables all zones to be muted, and at the same time allows audio to be
broadcast over the zones via the phono sockets connected to RLA3. The Data TX card switches
RLA3 when the paging trigger is pulled low. Depending on the position of SW1, the zone
uController 1C4 will either switch to Input 4 (paging audio is shared with this input via RLA3), or
will ignore the paging request and continue to operate in its present mode.

For details of the PCB, items list and circuit diagram of the motherboard, mains card please refer
to Appendix B.

2.2 Front Panel

This PCB contains the LED indicators for each zone and also a Flood IR transmitter to re-transmit
command codes to the source equipment. Three high power Infra Red diodes are driven in parallel
by darlington transistor T1. This circuit also contains overload protection and a fault indicator.
Should the Infra Red relay system be subjected to very prolonged interference, causing the diodes
IRD1-IRD3 to conduct continuously, a silicon based resettable ‘PolySwitch’ increases its resistance;
severely limiting the drive current to the IR diodes. This condition is indicated by LD14 which
illuminates when FS1 is operating. Once the fault is removed the ‘PolySwitch’ resets itself after a
short period.
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For details of the PCB, items list and circuit diagram of the front panel PCB please refer to
Appendix C.

2.3 Translator Card

This card contains the code bank PIC (the centre one with the software version and an issue on it).
It also has the four way switch that is used when setting up the controller for the first time when
using certain pieces of equipment. Please refer to your installation manual for these switch
settings.

The translator is a plug in PCB card that enables the controller to transmit a variety of IR command
codes for different source brands.

When the controller receives a source control command from a zone, one of the four micro
controller IC’s (1C7,8,9 or 10) will decode the 12C command (data & clock) via its RA2 & RA3
inputs. The serial command is converted to parallel data IC7 - 10, which then requests that an IR
command be generated by the IR code bank IC11. Only one of the four zone IC’s (IC7-10) can put
data onto the parallel data bus at any one time. When the code bank IC11 is ready it enables Zone
data to be place on the bus by pulling low the RAO line of the relevant zone. Data is allowed onto
the bus for as long as the control command is active. Should a command be received from another
zone whilst code generation is in progress, the code request is held within the Zone IC until the
bus is clear. At this point IC11 will see the request RA1 (IC7-10) (High) and enable zone data onto
the bus once again.

The installer at the point of installation configures the translator card. Set-up data is held within
IC7 which contains EEPROM memory. During power-up IC7 transfers set-up data to IC11 via the bus.
This can be checked as LD1 flashes when the controller is turned on. Four LED’s on the translator
card (LD1-LD4) indicate when a Zone’s IR command data is present on the bus. DIP Switch SW1 is
used to notify IC11 which ‘Bank’ of source codes is being transmitted for each of the four inputs.

The translator card also processes IR data which comes directly from the IR receivers in the remote
zones. It should be noted that all commands, which are not Systemline specific, are re-transmitted
via the IR outputs SK1-SK4. IRD1-4 lines carry the raw IR signals from each of the zones A-D. IC1 &
IC2 act as buffers and control switches. If the controller recognises a command as Systemline
specific the translator will block re-transmission of the IR signal by driving the output enable pins
of IC1 & 2 high.

Note: lines TXOR1-4 enable the Individual zones to disable IR retransmission of their IR input when
in standby. However, this feature is disabled on current production.

IC3 OR’s together translated IR codes (IC3 pin 5) and external IR codes from other controllers (IC3
pin 13), before being outputted via T1. U6:A and surrounding components D6, C5,& R20 form a
demodulator which strips IR codes of their carrier. This is necessary for RC5 codes to operate RC5
components via their RC5 Bus Link. Transistor T2 grounds the input of U6:A when non RC5 codes
are being transmitted by U11.

For details of the PCB, items list and circuit diagram please refer to Appendix D.
2.4 TX Card

The function of the Data TX card is to act as a Master device in the 12C bus system, and also to co-
ordinate data transfer to the remote Zone DMS displays.

Note: The I2C transfer to the remote zone displays is uni-directional. All control data is
transferred from the zones via the serial IR data link.

U1 is a uController running from a 10MHz crystal. 12C data and clock signals are received from
each of the Zone uControllers via the RBO-RB7 pins on U1. To ensure that only one zone can
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communicate on the 12C bus at any one time, U1 enables each Zone’s uController by toggling its
12C clock input high every 140uS for a period of 32uS (all other zones are therefore Low). If the
uController has Data it wants to transfer it takes control of the clock line by pulling it low. Data is
then transferred onto the bus. Once a complete address & data byte have been detected, U1
resumes control of the bus and toggles through the other zones uControllers to see if data is
waiting. If not, further address & data words can be transmitted until the message is complete.

Transistor Q2 enables U1 to operate the Mains Relay (Switched AC Output), this is done via an SR
Flip Flop. This ensures that under conditions of interference the Mains Relay does not drop out
causing source equipment to be turned OFF when the controller has active zones.

To enable control of the AC mains relay from another controller and to allow a complete system
shutdown, a two-wire bus transfers control signals between systems via J2.

Note: Because the Data TX card is the Master device in the 12C system, no zone will operate if this
card is faulty or unplugged from the main controller board.

For details of the PCB, items list and circuit diagram please refer to Appendix E.
2.5 Line Drivers

Check that these are in the correct way round and pushed home well. Ensure that the line drivers
are set around the right way for the application required. The components should face towards
the left hand side as you look at the front of the controller.

Each Line driver plugs into a 15-way socket that is situated between the output of the TDA7318
audio processor and the input of the power amplifier. The plug in board can be inserted in two
ways. In ‘Pre-Out’ mode the Volume Controlled signals from IC5 are fed directly into the power
amplifier. In this configuration the pre-out sockets are fed with the same volume controlled signal
as the power amplifiers.

In ‘Line Driver’ mode signals are fed directly from the ‘audio selected’ buffered output of IC5 to a
unity gain dual 5532 OpAmp IC4. This buffers the signal and provides a low source impedance to
the pre-out sockets for use with an external audio processor. This output is not volume controlled.

For details of the PCB, items list and circuit diagram please refer to Appendix F.
2.6 Fuses

The three fuses on the motherboard have plastic covers on, which will need to be removed before
the fuse can be changed. CHECK THE SUPPLY VOLTAGE BEFORE CHANGING THE FUSE NEAR THE
MAINS SWITCH. For 230V it has to be a 3.15A fuse and for 110V a 6.3A fuse is required.

2.7 TDA7318 Audio Processors

Zone Faults may be caused by this item. To check for faults, change the suspect TDA7318 with
one from a known working zone. See static warning in introduction.
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Main Assembly
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Drawing Number: Q10053/IL

Items List for:

Q10053/AS
S4.3 FINAL ASSEMBLY

Approved for Production:

Issue: 3 Date: 09/11/2000 Change Number: @ CRO0O0075
I;:vczm Part No. Description Manf. Part No. Qty Iss |Remarks
51
52 [ZSRWO030 M3 SHAKEPROOF WASHER AZ090030B 1 EARTH FIXING
53 [ZSRW062 M4 NYLOC NUT GNYLTMO040B 2 REAR PANEL FIXING
54 [ZSRWO063 M4 WASHER PLAIN EWFMAMO040B 2 REAR PANEL FIXING
55 [ZSRWO064 M4 X 6MM HEX HEAD SCREW TBHHSMO040000A 4 FRONT EXTRUSION FIXING
56 [ZSRWO065 M4 CRINKLE WASHER NWCR1M040 4 FRONT EXTRUSION FIXING
57 |ZSRWO054 M4 X 10 HX SKT CSK HEAD ST ST JSCOUMO040010A 4 COVER FIXING
58 [ZSRWO066 M3 NYLOC GNYLTMO030B 4 FRONT PCB FIXING
59 [ZSRWO067 M3 PLAIN WASHER EWFMAMO030B 4 FRONT PCB FIXING
60 [ZMIS014 M3 X 3MM SPACER 4 FRONT PCB FIXING
61 [ZSRWO056 4 X 3/8 SELF TAP POZI BRIGHT AZ127040X0024D 13 FIT ON REAR
62
63 |ZKITO0S S4.3 FINAL ASSEMBY KIT 1 REFER TO GRAYED OUT ITEMS
64 |WRO061 LINE DRIVER (SET OF FOUR) 1
65 [WRO063 S4.3 TRANSLATOR CARD 1
66 [WR062 S4.3 MOTHERBOARD 1
67 |WRO064 S4.3 MAINS CARD 1
68 [WRO065 FRONT PANEL LED PCB ASSEMBLY 1
69 [WRO066 ROTEL DMTX CARD ISS 1.1 1
70
71 |[ZSCI099 PIC 16F84-04/P 1 FIT ON MOTHERBOARD 4IC4 (A)
72 [ZSCIM11 PIC 16C62B-20/SP 1 FIT ON TX CARD
73 |ZSCI088 PIC 16C54C-04P 3 FIT ON TRANSLATOR CARD IC7, 8, 10
74 |ZSCI115 PIC 16F84-04/P 1 FIT ON TRANSLATOR CARD IC9
75 |ZSClM27 PIC16C63A-20/SP SDIP 300MIL 1 FIT ON TRANSLATOR CARD IC11
76 [ZSCI100 PIC 16F84-04/P 3 FIT ON MOTHERBOARD 1I1C4-3IC4

Production Cross Reference: WR116

Grayed out items
indicate ZKIT005

Sheet 3 of 3
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Motherboard and Mains Card
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APPENDIX C

Front Panel PCB

@Sys’remline QED AUDIO PRODUCTS LTD, Unit 16, Woking Business Park, Albert Drive, Woking, Surrey. GU21 5JY.

————————  Tel:+44 (0) 1483 747474 Fax:+44 (0) 1483 545600 Email: panic@ged.co.uk Internet: www.ged.co.uk
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APPENDIX D

Translator Card PCB

@Sysfemline QED AUDIO PRODUCTS LTD, Unit 16, Woking Business Park, Albert Drive, Woking, Surrey. GU21 5JY.

————————  Tel:+44 (0) 1483 747474 Fax:+44 (0) 1483 545600 Email: panic@ged.co.uk Internet: www.ged.co.uk
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APPENDIX E

TX Card

@SYSTem"ne QED AUDIO PRODUCTS LTD, Unit 16, Woking Business Park, Albert Drive, Woking, Surrey. GU21 5JY.

Tel: +44 (0) 1483 747474 Fax: +44 (0) 1483 545600 Email: panic@ged.co.uk Internet: www.qged.co.uk
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APPENDIX F

Line Driver PCB

@Sys’remline QED AUDIO PRODUCTS LTD, Unit 16, Woking Business Park, Albert Drive, Woking, Surrey. GU21 5JY.
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