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Introduction
This document is concerned with installing a three panel display system and associated control electronics in a custom-made flight case, and assumes that you are using a QUICC-IDM control board. It does not cover assembly and testing of the electronics in any great detail; for this, please refer to the QUICC-IDM Installation and Operating guide that was supplied with your board. Likewise, assembly of the QUICC-IDM board itself is covered by the QUICC-IDM Assembly Instructions document.

The fully assembled system provides a safe, stylish and robust solution for any application requiring such a display unit. Power is supplied via a single IEC inlet, and connection to a PC RS232 port is made via a single 9 way D type. The control panel LEDs provide full system status indication, while switches control standby mode and system reset. Auxiliary power and data connectors are provided for connecting external devices such as temperature sensing modules. Internally, there is plenty of room for future expansion, for more advanced control boards or even a small embedded PC.

Disclaimer & Copyright
This system is the result of a private venture, and as such comes without a guarantee of any kind. I cannot be held responsible for any loss, injury or damage which may result from the use of this system or these instructions. For this reason, you should read the safety instructions contained in the QUICC-IDM Installation and Operating guide before proceeding.

Required Parts
To assemble a cased display system, you need the following major components:

	Item
	Supplier/Notes
	Qty
	Part Number

	Assembled QUICC-IDM board
	Bare board + PIC from Robert Coward
	1
	

	QEDD9008 Display panel
	Display Electronics
	3
	NG43

	5V 1A, 24V 0.1A Logic PSU
	See QUICC-IDM Installation & Operating guide
	1
	

	8V 30A Display PSU 
	See QUICC-IDM Installation & Operating guide
	1
	

	Custom built Flight Case
	5 Star Cases (or home built)
	1
	6637

	Panel Mounting Struts
	DIY (drawaings supplied)
	4
	

	Control Panel Dish
	blanks via 5 Star Cases (drawings supplied)
	1
	D2101K (blank)

	IEC Inlet Dish
	blanks via 5 Star Cases (drawings supplied)
	1
	D0941K (blank)

	120mm 12V Fan and guard
	RS, Farnell or other supplier
	1
	

	Cable assemblies
	See IDM Operating Instructions & this document
	
	

	Control/IEC panel components
	See later in this document
	
	


The QUICC-IDM board should be assembled as described in the QUICC-IDM Assembly Instructions, taking into account that the system will be assembled in a case. This means that the LEDs should be replaced by Molex headers (pin 1 to anode, pin 2 to flat sided cathode). It is also advisable to use two 2-pin headers for the FP SWITCH header (PL4), so that the two switches can be individually wired. See the QUICC-IDM Assembly Instructions for further details.

For suitable power supplied, refger to the QUICC-IDM Installation and Operating Guide, where this subject is covered in extensive detail. The power supplies will obviously have an effect on the design of the enclosure and the internal layout, so they need to be selected early on.
Most of the cable assemblies are as described in the QUICC-IDM Installation and Operating Guide, so you should refer to this document for more details. Obviously, some assemblies will depend on the type of PSUs you are using, and on the physical position of the various components in the system. 

The original flight case has been custom designed by 5 Star Cases to my specification, and is based on a rack format. The front cover protects the panels while the system is in transit, and can be rested on top as a shade when the system is in use. The panels bolt onto steel mounting struts (not supplied with the case), which in turn screw into wooden battens running along the top and bottom of the case. MDF boards are mounted inside for the PSUs and QUICC board, and there are cutouts for the control and IEC panels in the right hand side. A cutout and grille are provided for a fan in the left hand side, the air being drawn in from the front via gaps around the panels. The rear cover is removable for assembly and servicing, and can be locked in place during normal use. The case can be built to order, and should cost around the £500 mark, though this price cannot be guaranteed. Contact 5 Star directly for further details; their website is:
http://www.5star-cases.com/intro.html
The custom metalwork has also been designed to my specification, but is unfortunately not available ready made. However, full technical drawings are supplied in the “drawings” directory in the software & documentation release. The struts should be manufactured from 1or  2mm thick steel (or 2mm thick aluminium), and should ideally contain M3 threaded inserts to facilitate mounting of the panels (though you can drill holes and use nuts and bolts instead). The control and IEC dishes are standard parts, available from 5 star cases, but will need punching out to accept the various controls (drawings are available in the “drawings” directory in the software & documentation release).

Almost any 12V 120mm fan will work with the system, though I chose a very high quality, low noise part for my own system (Sanyo Denki 109P1212M402). I recommend that this is driven off the 8V supply (so it stops when the system is in standby), so the airflow and noise will be significantly less that the published figures for the fan you are using. The system does not need a high airflow - with my low speed fan, the maximum temperature rise (all LEDs on) was less than 10(C; in typical operation, it was less than 5(C. For safety, I also recommend a wire guard mounted on the inside face; the case has an outer grille built in.

Control/IEC Panel Components
A number of electronic components are required for the control and IEC panels, as detailed in the following tables. The specified switches should be used, as the metalwork has been designed for them, but other components are less critical, and a number of alternatives can be used.

	Item
	Supplier/Notes
	Qty
	Part Number

	IEC Inlet Connector (250V 10A)
	Farnell, or other suitable supplier
	1
	313-737

	Insulating boot for IEC
	Farnell, or other suitable supplier
	1
	313-734

	Green Neon
	Farnell, or other suitable supplier
	1
	147-422

	Momentary switch body
	Farnell - made by C&K
	1
	146-388

	SPDT switch body
	Farnell - made by C&K
	2
	151-176

	Pushbutton actuator (red)
	Farnell - made by C&K
	1
	146-391

	Rocker actuator (black)
	Farnell - made by C&K
	2
	145-195

	Bezel (black)
	Farnell - made by C&K
	3
	145-207

	Green LED
	Farnell, or other supplier
	2
	637-154

	Orange LED
	Farnell, or other supplier
	1
	623-544

	Yellow LED
	Farnell, or other supplier
	1
	623-593

	Red LED
	Farnell, or other supplier
	1
	623-490

	LED Clip
	Farnell, or other supplier
	8
	170-812

	2 Way Molex Housings for LEDs & switches
	Farnell, or other supplier
	7
	143-126

	Molex crimp terminals
	Farnell, or other supplier
	14
	143-116


The following items are required for cable assemblies that connect to the control panel. Parts for other cable assemblies are detailed in the QUICC-IDM Installation and Operating Guide, and some will dependant on the types of PSUs being used.

	Item
	Supplier/Notes
	Qty
	Part Number

	9 Way D Type IDC Male
	Farnell, or other supplier
	1
	460-140

	9 Way D Type IDC Female
	Farnell, or other supplier
	1
	460-187

	9 Way ribbon cable
	Farnell, or other supplier
	as required
	297-276

	15 Way D Type Solder Bucket Female
	Farnell, or other supplier
	1
	315-321

	25 Way D Type IDC Female
	Farnell, or other supplier
	1
	460-205

	26 Way Bump Polarised IDC Socket
	Farnell, or other supplier
	4
	249-002

	26 Way ribbon cable
	Farnell, or other supplier
	as required
	297-343


System Assembly - Control and IEC Panels
To begin building the system, it is best to start with the control and IEC panels, as apart from the QUICC-IDM board itself, these are the only delicate electronic items that need to be assembled. Some of the internal cable assemblies are terminated with connectors on the control panel, and these are treated as control panel components in the following text, which supersedes the description in the QUICC-IDM Installation and Operating Guide. A diagram showing the control panel layout is shown below:













LED assemblies
All LEDs should be soldered to approximately 30cm lengths of lightweight twisted pair cable, terminated in Molex 2 pin headers. Assuming that the QUICC-IDM board has been assembled as suggested above, pin 1 should go to the anode, and pin 2 to the cathode. It is a good idea to use black for the cathode, and the same coloured wire as the LED for the anode. As there are two green LEDs, a different colour (such as grey)  should be used for one of them. As transparent LEDs are suggested, this is the only way of identifying them once assembled. Use heatshrink or plastic sleeving to insulate the LED leads.

Mount the LEDs on the panel by firstly pressing in the clips from the front, and then pushing in the LEDs from the rear. Black mounting rings used for standard LED clips can be used to strengthen the mounting, by firmly pushing them over the mounted LED; these don’t come with the transparent clips as standard, so need to be ordered separately. Refer to the above diagram for the mounting positions, selecting the colours as follows: POWER - Green, BOOT - Orange, RUN - Green, STANDBY - Yellow, FAULT- Red.

Switch assemblies
The reset button’s NO (Normally open) and C (common) contacts should be soldered to approximately 30cm of lightweight twisted pair cable, terminated in a 2 pin Molex header (provided 2 pin headers have been used for the FP switch positions on the QUICC-IDM board). There is no need to choose different colours for the wires, as the switch is unpolarised. Use sleeving to insulate the switch connections.

One of the toggle switches should be soldered to a similar length of twisted pair cable, again terminated in a 2 pin Molex header. Remember that when mounting the switch, the made contacts are diametrically opposite the direction the rocker/lever is facing. The other toggle switch is simply used to fill the hole in the panel, and should have no connections made.

All switches should have their actuators and bezels mounted, and should then be simply snapped into position from the front of the panel. Refer to the above diagram for the mounting positions, mounting the button at the top, the wires switch in the middle, and the dummy switch at the bottom.

Serial Cable assembly
This consists of a 9 way ribbon cable, one end terminated in a 9 way male IDC D type connector which fits on the panel, and the other end terminated in a 9 way female IDC D type connector which plugs into the IDM board. The cable length should be approximately 30cm.

Auxiliary Power Cable assembly
This is simply a 15 way female solder bucket D type connector, soldered to wires which will be connected to the 5V, 24V and 0V lines on the logic PSU. As several pins are connected to each wire, it is advisable to solder them as “bus bars”, by laying each pre-tinned wire along the pins, and soldering each pin to it in turn. Note that for this reason, insulating sleeving cannot be fitted over the wires. The pin connections are as follows:

24V - pins 1, 2 and 3

5V - 6, 7 and 8

0V - all other pins (lay along bottom row, and solder bridge to pins 4 and 5)

This arrangement ensures that it would be very difficult to short the 5V rail directly to 24V, without involving 0V as well. The logic PSU should be short circuit proof, but accidentally connecting 5V to 24V could damage it, and all the connected 5V circuitry. Note that reasonably thick wire should be used to avoid voltage drops, and that the wire length should be approximately 30cm.

Expansion Bus/Display Data Cable assembly
This cable assembly interconnects the display panels and QUICC-IDM board, and carries the RS422 data, bringing it out to a 25 way female D type on the control panel. It consists of a 26 way ribbon cable, with four 26 way IDC sockets arranged along its length, one end being terminated in the D type. Wire number 26 is cropped short of the D type, and is not actually used by the system (thus you could skimp and use 25 way cable throughout). The connectors should be orientated and spaced so that the cable can run along the back of the panels, starting from panel 1 on the left, and continuing to another connector for the IDM board. The cable should then continue to the 25 way D type on the control panel. Allow plenty of slack in this assembly, typically 50cm between panels and more between the last panel and the IDM board. Approximately 30cm should be left between the IDM board and the D type on the panel.

Note that the control panel should be earthed via a lead terminated in an M3 tag, connected to one of the D type screws. The expansion bus connector is a good choice, but you could use the serial connector if you prefer. The auxiliary power connector is not recommended, as the “bus bars” are uninsulated, and could short against the tag if the mounting screw came loose.

IEC and Neon Assemblies
Reasonably heavy duty 10A wire should be used to connect to the IEC inlet, and the connections are best to be soldered for robustness. Use brown for live, blue for neutral and green/yellow for earth. It is advisable to solder on two earth wires, and terminate one in an M3 tag, so that it can be used to directly earth the IEC panel by bolting it to the IEC mounting screw. Make all wires approximately 15cm long, and feed the insulation boot on the cable before mounting the IEC on the panel. The green neon can be directly bolted to the panel, and its wires connected to a 10A terminal block, along with the wires from the IEC. Obviously, this should be directly connected between live and neutral. 

To allow easy earthing of the rest of the system later on, you should make up an earth lead long enough to go between one of the IEC mounting screws and the front edge of the case, where it will eventually connect to the display mounting strut. You should also make up another short lead (terminated in am M3 tag) to earth the case metalwork. Drill a small pilot hole in the metal frame just inside the case, and use a self tapper to secure it.

Note: There is no separate fuse in the IEC inlet assembly, as both specified PSUs are fused, and the small amount of internal mains wiring is considered to be part of the IEC mains lead (this is why it should be rated at 10A), and is therefore protected by the plug fuse (or consumer fuse in countries other than the UK). This is standard design practice, used in other commercial products, and meets all regulations. However if either PSU is not fused, an additional fuse must be fitted, and could take place of the neon, by enlarging the mounting hole. Use an antisurge fuse of at least 5A rating, bearing in mind the large inrush currents. If possible, it is better to fuse each PSU locally, as a lower current fuse can then be used.

System Assembly - Preparing and Mounting the Power Supplies
Having assembled the control and IEC panels, it is now time to turn your attention to the power supplies. Obviously, the exact assembly procedure will depend on the type of supplies you have, so this section gives general advice only. Full details on choosing and using power supplies is given in the QUICC-IDM Installation and Operating Guide.

Large 8V Power Supply
If using the original black or silver 8V 75A supplies (X9121 and X9122, respectively), you should make a new mains cable assembly, terminated in crimp tags, and approximately 40cm long. This should be connected to the L, N and E terminals on the PSU, and be of heavy duty 10A cable. The 8V output wires are best left in place, and connected to a heavy duty (30A) terminal block, to which the display cables can be connected later. You should also now make up the twisted pair control cable, terminated in a 2 way Molex header at each end, and running from PL2 on the IDM board to the control socket on the PSU. For the black PSU, this is inside the case, next to the rectangular hole on top; for the silver PSU, it is at the end near the output terminals, and plugs into the small “balcony board”. If this board is missing, you could buy a suitable socket assembly to plug directly onto the square connector, but this may be difficult to source. Note that the control cable has to be quite long, as it runs along the full length and height of the case; 120cm should be reasonable. As it carries very little current, it can be fairly light duty.

The power supply should be mounted on the base of the case, using woodscrews driven into the MDF plate. Looking from the case front, it should be positioned to the left, with the output terminals at the left hand side, and the fan drawing air in from the right.

If using a completely different PSU, you should exercise your own judgement, but bear in mind that air will be drawn out of the left hand side of the case by the extractor fan, so the PSU’s internal air flow should run from right to left if at all possible. Also, if the PSU does not have logic control, you will need to use an additional relay module, driven from the QUICC-IDM opto output. See the QUICC-IDM Installation and Operating Guide for more details.

Small Logic Supply
The logic PSU is mounted on the base of the case to the right, looking from the case front. The low voltage output terminals should be next to the right hand side of the case, if possible. You should make up mains and low voltage cable assemblies, terminated in suitable connectors for the type of PSU you are using. Make the low voltage one approximately 30cm long; the length of the mains assembly will depend on where the mains terminals are in relation to the right side of the case. Use 10A heavy duty cable for the mains, and reasonably thick wire for the low voltage.

Note that if using the original multi-output supply that came with the display system, you should devise a suitable mounting plate, as the existing one is too big to fit in the case. The XEROX supplies can mount directly, but as mentioned above, are not recommended due to their unreliability and inefficiency.

System Assembly - QUICC-IDM board, Control/IEC panel and Fan
Once the power supplies, are fitted, it is fairly straightforward to fit the rest of the control circuitry. The QUICC-IDM board should be fitted facing downwards to the underside of the case top, near the right hand side looking from the front. The board connectors should face the rear of the case. You are advised to make a mounting plate, with spacers on which to mount the board (this should be earthed). Alternatively, you could just bolt the board to the MDF plate with woodscrews and suitable spacers, but this is not recommended.

Next fit the IEC panel, preferably using black M5 screws to secure it to the case. While you have plenty of room to work in, it would now be a good time to connect up the mains wiring; simply connect the two sets of power supply mains cables to the 10A terminal block previously fitted to the IEC assembly. Use self adhesive cable ties to secure the mains wires, and once this is done, the mains wiring is finished.

You can now fit the control panel, again using black M5 screws to secure it. Connect all LEDs and switches by plugging onto the appropriate IDM headers, and secure with cable ties. Plug the 9 way D type into CONN1 on the board, and the first 26 way header into PL1; the rest of the assembly should be bundled up until the panels are fitted later. Finally, run the PSU cable along to the board and plug it into the appropriate header (PL2, or PL6 if using opto drive). Apart from the power connection, the IDM and control assembly is complete.

Fit the 120mm fan to the left hand side of the case, so that the air is extracted from the case, and use a chromed guard on the inner face, to protect against cables and fingers getting trapped. Depending on whether the fan has pillars, either long or short M4 screws should be used. Note that the fan guard should be earthed via a short lead that will eventually connect to the earth pillar on the panel mounting strut at the front of the case. You can directly wire this into the 8V output, preferably via a separate terminal block connected to the output leads.

System Assembly - Display Panel Mounting Struts
At this point, it is a good idea to fix the panel mounting struts to the wooden battens. To do this, you should place them in approximate positions, and loosely fix the display panels via a few screws; this will allow accurate positioning of the struts. Make sure that all the struts are oriented the correct way (so that the holes align correctly with the display panels), and that the panels are properly seated. The tolerancing on the case will allow some movement of the whole assembly, and it is a good idea to move it to the left looking from the front. This will allow a slightly wider gap along the right hand edge, enabling slightly more cool air to sucked in via the fan.

Once you are happy with the positioning, you should mark out hole positions and drill pilot holes for the woodscrews (to guard against splitting the batten). Use black Japanned screws to mount the struts, to ensure a neat finish. Once all the struts are securely mounted, you should remove the display panels to allow easy access to the interior.

Now is a good time to run earth wires between the struts, and connect to the earth wires from the fan and IEC that were installed earlier. Note that the wires should be long enough not to foul the back of the panels once they are mounted - ideally they should run along the channel at the bottom of the case.

System Assembly - Power Distribution and Display Panel Mounting
You can now construct the 5V and 24V power distribution. Use a multiway terminal block for this, paralleling up pairs of channels to ensure that you don’t have to connect more than 2 wires in any hole. Wire the cable from the logic supply to the input side, with loops to distribute the supply to other pairs. Next, make up four 5V power cable assemblies terminated in 3 way Molex headers, as described in the QUICC-IDM Installation and Operating Guide; these should be made to reach the appropriate display panels and the IDM board (typically being 30 - 80cm in length). Finally, wire these and the 5V and 0V connections to the control panel D type into the 5V power outputs.

Next, make up three 8V and 24V display power cables, as described in the QUICC-IDM Installation and Operating Guide. The AMP connector should be placed roughly at the centre of each gap between the struts, and the 24V wires should run to the right while the 8V wires run to the left. Once each assembly is positioned, cut the wires to length, and connect the 24V cable assemblies to the 24V power outputs, together with the 24V connection to the control panel D type. Finally, connect the 8V cable assemblies to the terminal block on the output of the 8V PSU.

Now all the wiring is complete, you should use cable ties to secure it all in position. A self adhesive tie on the back of the struts near each panel’s 5V logic connection should ensure that these cables will not flop around when the system is assembled. Once the wiring is secured, you can mount all the display panels, using M3 screws driven in from the front. Use reasonably long (18 - 20mm) screws, so that it is easy to insert and remove them, without them dropping down between the two circuit boards. 

Finally, connect up the display panels to the AMP plugs, ensuring that the two tails from each AMP connector go to the earth tags on the rear of the panel. Plug in and secure the 5V Molex connectors and run the ribbon cable along the rear, plugging into each panel in sequence. At this point, all the wiring should be complete.

System Assembly - Finishing Off
The basic assembly is now complete, and you can test the system as described in the QUICC-IDM Installation and Operating Guide. There are some additional points to note, however:

· The Standby Enable switch is in parallel with DIL switch position 4 (SBY) on the QUICC-IDM board. To ensure that standby mode can be disabled, this DIL switch should be left open. If it is closed, the control panel switch will have no effect.

· As a male 9 way D-type is used on the panel, the QUICC-IDM board should be configured for DTE operation (via DTE1 and DTE2 links on PL7) as default, as this is the usual pinout for this polarity of connector. This means you should use a reversed (or “null modem”) cable for connection to the PC. If you wish to use a straight through cable, then you should configure the board to DCE (via DCE1 and DCE2 links on PL7), but in this case, a female connector on the panel is recommended.

· When testing with a PC, make sure that QDSL reports that all panels are fitted, and that the test script identifies the panels as 1, 2 and 3, respectively. If this is not the case, then you should check the tile ID and watchdog configuration links on the panels.

· If you need to access the panel CPU cards for servicing or link changing, you can remove the front display panels without having to unbolt the entire assembly from the mounting struts, by gently levering them off. If you wish to get at panel 2 in the middle, it is advisable to remove either of the end panels, to facilitate access.

If you wish to label the control and IEC panels, then the most cost effective way is to use a labelling machine such as the DYMO 3500, with a white on clear tape. Suggested labelling for the control panel is shown on the diagram earlier in this document. For the IEC panel, label the neon “MAINS ON”, and the IEC inlet “240V 50Hz 5A MAX”.

You can smarten up the appearance of the display panels at the front by painting out the solder joints on the display PCB with modellers paint or an indelible felt tipped pen. The solder joints can be made less obtrusive and easier to paint over by cropping the excess wire length with precision wire cutters; bear in mind, however, that this is a very tedious task.

To protect the front of the panels, and to smarten up the system still further, you can fit a Perspex (or similar) filter over the front, mounting it on spacers that screw into the holes in the mounting struts (between the panel mounting holes), and poke through the larger holes in the front of the panels. Choose a transparent or very lightly smoked filter to prevent significant attenuation of the display brightness, and leave at least a 1cm gap along the top and bottom edges to allow air to be drawn in for cooling. The filter should have an antireflective coating, and should be placed as close to the display elements as possible, to minimise internal reflections. Since the filter is light, you will still be able to see the solder joints on the PCBs, so it is still a good idea to paint them out before fitting the filter.

Appendix A: Interfacing to the Expansion Bus and Aux Power Connectors
This section gives a brief overview of the design requirements for any external equipment that will be connected to the Expansion Bus and Aux Power connectors. A typical example would be a thermometer module that would return the temperature to the controlling PC, which could then output it to the displays. There are two main concerns: power and data, which will be dealt with separately.

Aux Power
Regulated 5V and 24V supplies are available from the 15 way Aux Power connector on the control panel; the pinout is as described in the assembly instructions. How much power is available depends on the specification of the PSU used in the system, bearing in mind that 1A at 5V and 100mA at 24V should be reserved for use by the display system itself (more if any additional internal circuitry has been fitted). Attention should also be paid to the amount of heat dissipation from the internal supply, especially in standby mode where only convection cooling is available. To this end, it would be beneficial if any high current consuming equipment entered a low power state when the system is in standby.

You should note that the system should only be powered, even in standby, if the front cover is removed, since convection airflow will be blocked if this cover is fitted. This applies especially if high power external equipment is connected, as the external PSU could overheat in such circumstances.

Expansion Data Bus
The Expansion Bus connector brings out the entire RS422 display bus to the outside world, allowing the PC to communicate with any external equipment. A global reset signal is also provided, which will be asserted while the system is in standby, thus allowing the equipment to enter a low power state if desired. The display watchdog signals and flash clocks are also available on this connector; they can be received if required, but should never be driven by external equipment.

The pinout of the 25 way D connector is numerically different from the IDC connectors on the same cable, due to the way D types are numbered. The following list shows both pinouts, together with the signal description; note that apart from flash clock 1 (IDC pins 11,12 and D type pins 6,19), all RS422 have the positive signal on the odd numbered IDC pin, or the numerically lowest D type pin.


IDC

D type

Description


1, 2

1, 14

Watchdog 1 output from panels


3, 4

2, 15

Data transmitted from PC to system


5, 6

3, 16

Data received by PC from system


7, 8

4, 17

Not connected anywhere


9, 10

5, 18

Not connected anywhere


11, 12

6, 19

Flash clock 1 from PC (reversed polarity)


13, 14

7, 20

External NMI to displays (unused)


15, 16

8, 21

Flash clock 2 from PC


17, 18

9, 22

Watchdog 2 output from panels


19, 20

10, 23

DMA end output signal from panels (unused)


21, 22

11, 24

Watchdog 3 output from panels


23, 24

12, 25

Reset/standby signal from QUICC-IDM board


25, 26

13, NC

Not Connected anywhere

When designing external equipment, you can continually receive all data from the PC via D type pins 2 and 15; this will include messages transmitted to the display panels and QUICC-IDM board, which should be ignored. The equipment can transmit responses to the PC via D type pins 3 and 16, but since this is shared with the display panel transmitters, it is vital that the RS422 transmitter is only enabled when the equipment is actually transmitting, and that the embedded software is designed to only transmit in response to a direct PC request. Likewise, the PC software should be designed so that the PC waits for a response before transmitting messages to any other devices. If two devices attempt to transmit at the same time, contention will occur, that could possibly damage the RS422 drivers due to overheating.

If the equipment consumes a significant of power, it would be desirable if this were minimised when the system is in standby, both to minimise mains power consumption and reduce heat dissipation from the system PSU. This can be achieved by receiving the standby signal from the QUICC-IDM board via D type pins 12 and 25. This signal doubles as a reset signal, which is always asserted briefly at power-on, even if the system immediately boots up (standby mode disabled). If the equipment does not have its own reset circuitry, it can simply use this signal, which will achieve the same result.

Using this expansion connector, it would be possible to design a slave display system, that could receive data and flash clocks from the same PC as the main system. However, it would have to contain its own PSU and control boards, and the display watchdog signals would have to be kept entirely separate from the main system.

Note that it is not possible for external equipment to drive the display panels directly, nor for it to receive responses from them. If it generates information to be displayed (such as the temperature), the PC software should read this data and output it to the panels in the desired format.

Finally, it would be possible to use the currently unused external NMI and DMA signals to and from the panels, respectively. The panels would have to be re-configured to do this (see link descriptions in the QEDD9008 Display Driver Info document), and there is not a great deal of point in doing so, but it could be useful in specialist applications. For example, you could synchronise the display scan to an external video frame rate, to eliminate any aliasing effects, but the existing scan rate is so high that this would not be a problem, anyway. Another use would be to vary the display contrast without having to send commands to the panels, but unlike the existing PWM contrast adjustment, it would result in flicker at low contrasts, The DMA end signal can inform an external controller when a panel refresh has completed, but this only applies to the single panel that has been enabled.
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