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Introduction
QUICC-IDM (QEDD9008 Universal Interface & Control Circuit - Intelligent Display Manager) is a high quality interface board that allows full PC control of up to three QEDD9008 display panels. Based on a PIC16F84 microcontroller, it provides intelligent power management and enhanced system control and status reporting. The full feature list is as follows:

· Full duplex serial comms between PC and display panels.

· PIC16F84 micro providing power management, configurability and status reporting.

· Protection circuit shuts down 8V PSU if any panel shows a fault (can be disabled via switches).

· Automatic power-down standby mode entered if DTR stops toggling (can be disabled via switch).

· Display flash clocks controlled via PC DTR line, with configurable dividers (allows two different flash rates).

· Dual stage booting process prevents “sign-on” message appearing on start-up.

· User configurable boot and standby timers for optimum performance (stored in non-volatile memory).

· Optional opto/relay drive circuit for PSUs without a built in control signal.

· Manual reset button and software programmable re-boot.

· Four LEDs clearly indicate system status.

· Can be free standing or mounted in a Verobox (type 214 recommended).

This document is concerned with constructing the board from a kit, or your own parts; for guidance on using the board to control display panels, please refer to the QUICC-IDM Installation and Operating Guide document.

Disclaimer & Copyright
This board 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 board or these instructions. For this reason, anybody assembling this board should have reasonable soldering skills and a good knowledge of electronic circuit assembly techniques. I do not recommend this for complete beginners.

The enclosed PIC microcontroller is not copy protected, and you are allowed to make backup copies or disassemble the code and make changes for your personal use only. However I retain full copyright of the original source, and you may not sell the original code, or any modifications to it for profit without my express written permission. Please note that the original source listings are not enclosed, though I will provide them for a suitable fee.

Overview
The QUICC-IDM board has been designed as a high quality product - better than many kits on sale today. This should ensure trouble-free assembly, and a reliable end product, as long as your soldering skills are up to scratch. Please note that this board has many small pads, and is through hole plated; this means that you need a fine soldering iron, and a solder pump in case of mistakes. Through hole boards are far more difficult to desolder than single sided types, so you should aim to avoid mistakes in the first place - especially with ICs and connectors!

As mentioned earlier, this board is designed to be built as either free standing or mounted in a Verobox. If you are mounting the display panels and PSUs into a large enclosure, you can also bolt it inside on stand-offs. These different build options are taken into account in the assembly instructions which follow, and are covered in more detail in Appendix B.

Though the design is over 8 years old, all of the components are still readily available, so you should have no trouble in sourcing the parts. The board also complies with the latest RoHS (Restriction of Hazardous Substances) legislation, as it has been recently manufactured using a lead free solder finish. Lead-free variants of most if not all of the components are available, although assembling QUICC-IDM to a lead-free standard is of minimal benefit given that the original QEDD9008 display panels are full of lead.
Assembly Instructions
Before starting construction, you should gather together all required components and check them against the parts list in Appendix A. Note that some flexibility is allowed in the choice of certain components - see Appendix C for more details.

Some components may be different depending on whether the board is being built free standing, or whether it is to be mounted inside a box. This particularly affects the Molex connectors, LEDs and reset button. You may also need additional components such as front panel switches. See Appendix B for more details on build options.

There is no fixed procedure for assembling the board, but the recommended method is to fit smaller components such as resistors and IC sockets first, before fitting larger ones such as capacitors and connectors. Also, it is best to leave semiconductors till last, and only mount the ICs into the sockets after all soldering has been completed. Note that all of the ICs (including Econo-Reset U7) are static sensitive, so you should observe static handling precautions while fitting them, and also when the board is complete.

Listed below are a number of specific points to note during assembly:

· When mounting the 9 way D type, note that many right angled D connectors have snap-fit mounting posts, which need firm pressure to be applied to snap them into place. You will find it easier if you position the connector and press each pillar in turn, rather than trying to push the whole thing home in one go. Once mounted, you should also solder the mounting posts, to increase the mechanical strength. If your D-type just has mounting holes, they you should secure it with screws and nuts (M2.5 recommended) before soldering the leads into position.

· The 26 way IDC connector does not strictly need bolting into position, as its connection leads provide adequate mechanical strength. However, doing so improves its strength, and also prevents it falling out of position during soldering. Use M2.5 screws and nuts (the nut should be held captive by the moulding on the connector top), and secure them before soldering the leads, otherwise you may damage the solder joints.

· The clock oscillator circuit can comprise a crystal or ceramic resonator; if using a 3 terminal resonator, then capacitors C2 and C3 can be omitted. Otherwise, these capacitors should be fitted, the values depending on the type of crystal or resonator being used. As a general rule, 33pF is suitable for most crystals, and 47pF for most resonators, but you should check the manufacturers data sheet if in doubt. Note that watch crystals are not suitable, as they will be overdriven by the PIC.

· The opto/relay drive circuit is optional, and some of the component values will depend on the final application. Optoisolator U4 may be a 6 or 8 pin device, depending on the required operation, and the transistor drive circuit (Q3, D4, R7 and R8) may not be required under some circumstances. If fitting it, then the values of resistors R7 and R8 will depend on what voltage is being used to power the drive circuit. See Appendix B for more details.

· You will find that several components such as IC sockets and pin headers will need to be secured before soldering to prevent them falling out of the board. This can be done either by tacking solder on to one pin, or using Sellotape to temporarily secure the device to the board.

· If using two separate pin header strips for PL7 and PL8, then use some links to tie them together and keep them aligned before soldering. To avoid overheating the links, it’s best to solder other pins to secure the headers, then remove the links and solder the remaining pins.

· All semiconductors are heat sensitive, so you should aim to solder them as quickly as possible.

· If using a crystal for XTAL1, you are advised to fit an insulating washer, if possible, since most crystals have metal bases with only small insulators around the leads. The solder pads on the board have deliberately been made very small to prevent shorts, but an insulating washer is still desirable. As the pads are small, use the minimum of heat and solder on them. Also note that the square solder pads on the ground plane around the crystal are designed to screen the can and anchor it to the board. To achieve this, simply solder the can to one of these pads, using a reasonable quantity of solder.

· The test points are provided for your convenience, and therefore you only need fit the ones you require; in general, fitting ground and supply points is a good idea, as it will assist in fault finding later on.

· The two rear mounted Molex connectors provide power to the board, and a control signal to the 8V PSU. For free standing operation, straight connectors are recommended, with the cable-mount sockets going straight to their respective places. If mounting inside the Verobox, you can either use right-angled connectors, which will poke out of holes in the rear panel, or you can bolt some form of intermediate connector on to the rear panel, and wire it to cable-mount sockets which plug into straight connectors on the board.

· How you mount the LEDs will depend on how you intend to use the board. For free standing operation, simply solder the LEDs directly to the board. Note, however, that some LEDs have protrusions in their leads that prevent them seating flush to the board. If this is a problem, then gently squeezing the leads with long-nose pliers should allow them to fit through. Don’t force them in, as you could damage the through hole plating. If mounting the board inside a large enclosure, then using 2 pin Molex headers (pin 1 to the anode) to connect the LEDs via flying leads will make future maintenance that much easier. If mounting inside a Verobox, then the best technique is to drill holes in the front panel, mount the LEDs in them (using suitable clips), then mount the board in the box. Bend the LED leads at the correct point, then slot in the panel, and solder the LEDs into position from the top. Also note that the LED alignment has been chosen so that most right angle PCB mounted LEDs will point in the right direction.

· If mounting inside a Verobox, you can omit the Reset button if desired, and connect a suitable button across pins 1 and 2 of PL4. Also, you can connect an SPST switch across pins 3 and 4 of this connector to act as the “Standby Enable” switch; if doing this, ensure the DIL switch position 4 is left open (off), otherwise it will not work. If you want to bring the watchdog enable and config switches to the front panel, then simply omit the DIL switch and wire the switches straight to the pads. 

· If you are going to use the board free standing, it’s a good idea to fit four stick-on feet near the mounting holes, so the board can sit on the desk without scratching it, and also be safe from any metallic surface causing shorts.

· Link PL9 is provided to allow the Econo-Reset device to be disabled during PIC programming, and has been placed in line with PL5 so that a large 8 way header can be used for PIC programming (forcing any shorting link on PL9 to be removed). If desired, both PL5 and PL9 can be replaced with one 8 way header, with pin 3 removed or cropped.

· Link PL10 is provided to allow the Boot LED to be disabled during in circuit PIC programming, if the current drain is too much for the programmer being used. However, most programmers will not experience any problems, so this can be replaced with a wire link if desired.

· If mounting the system in a case, it might be better to use two 2 way Molex connectors for PL4, rather than one 4 way one, so that the two switches can be individually wired and connected.

Testing
Because the board is fairly simple, most faults can be identified straight away, so there is no fixed test procedure. However, before powering up for the first time, it’s sensible to perform some visual checking, specifically:

· Check that all ICs are in the right way around, and that they are of the correct type.

· Check that all tantalum and electrolytic capacitors are the right way around.

· Check that LEDs, diodes and transistors are the right way around.

· Check that all polarised connectors are fitted correctly.

· Check that all solder joints are clean, and there are no splashes or shorts.

· Check that all component values are correct.

Then, before powering up, use a multimeter to ensure that the supply rails are not shorted. Ensure that all the DIL switches are on. 
Power up the board with nothing else connected, using a regulated 5V supply, preferably with a current limit set to no more than 100mA, or a multimeter measuring current. Check that the green “Power” LED lights, and that the current is approx. 50 - 55mA. 

Now check that out of the 4 status LEDs, just the “SBY” LED is lit. Next, switch the Standby Enable switch (SBY) off, and check that the “BOOT” LED lights for approximately 1 second, and that the “RUN” LED lights shortly after the “BOOT” LED, and remains lit. The “SBY” LED should go out immediately the switch is changed, and the “FAULT” LED should not light at all.

This concludes the preliminary testing; the remainder of testing is performed using a PC and display panels, and is covered in the QUICC-IDM Installation and Operating Guide that should have also been supplied.

Appendix A: Parts List
	Reference
	Quantity
	Value/Name
	Description
	

	U1
	1
	34C86
	Quad CMOS RS422 Line Receiver
	

	U2
	1
	34C87
	Quad CMOS RS422 Line Driver
	

	U3
	1
	MAX233
	Dual RS232 Transceiver
	

	U4
	1
	4N32
	Optoisolator (see notes)
	

	U5
	1
	74HC08
	Quad 2 input AND gate
	

	U6
	1
	PIC16F84/PIC16C84
	PIC Microcontroller
	

	U7
	1
	DS1233-10
	Econo-Reset (10% VCC threshold)
	

	CONN1
	1
	
	9 way male right angled D type
	

	PL1
	1
	
	26 way right angled IDC header
	

	PL2, PL9
	2
	
	2 way Molex header (see notes for PL9)
	

	PL3
	1
	
	3 way Molex header
	

	PL4
	1
	
	4 way Molex header (see notes)
	

	PL5
	1
	
	5 way Molex header
	

	PL6
	1
	
	6 way Molex header
	

	PL7, PL8
	2
	
	Dual 8 way pin header
	

	PL10
	1
	
	2 way pin header or wire link (see notes)
	

	XTAL1
	1
	4MHz
	Crystal or Resonator (see notes)
	

	C2, C3
	2
	33pF or 47pF
	Ceramic capacitor (see notes)
	

	C1
	1
	100uF
	Electrolytic capacitor 16V
	

	C4
	1
	2u2
	Tantalum capacitor 10V
	

	C5 - C9
	5
	10 - 100nF
	Polyester or ceramic capacitor
	

	R1,3-5,16,22-24
	8
	10K
	Resistor 1/4W 5%
	

	R9-13, 17-18
	7
	330R
	Resistor 1/4W 5%
	

	R2, R14
	2
	1K
	Resistor 1/4W 5%
	

	R15, R19
	2
	220R
	Resistor 1/4W 5%
	

	R7-8, R20-21
	4
	3K3
	Resistor 1/4W 5% (see notes for R7-8)
	

	R6
	1
	10K
	Resistor Network 8 way (9 pin)
	

	SW1
	1
	
	8 way DIL switch
	

	SW2
	1
	RS 334-921
	Click Switch
	

	LED1
	1
	Red
	5mm LED (eg. RS 260-9485)
	

	LED2
	1
	Yellow
	5mm LED (eg. RS 260-9508)
	

	LED4
	1
	Amber/Orange
	5mm LED (eg. RS 260-9514)
	

	LED3, LED5
	2
	Green
	5mm LED (eg. RS247-1678)
	

	Q1
	1
	BC182L
	NPN Transistor
	

	Q2, Q3
	2
	BC212L
	PNP Transistor (see notes for Q3)
	

	D1, D3-D5
	4
	1N4007
	1A Rectifier Diode
	

	D2
	1
	1N4148
	Signal Diode
	

	TP1-TP9
	9
	2144 or 2145
	1mm dia. Veropin (see notes)
	

	
	9 (or 10)
	
	Shorting links for PL7, PL8, PL9 (and PL10)
	

	
	1
	
	20 Way DIL socket for U3
	

	
	1 (2)
	
	18 Way DIL socket for U6 (see notes)
	

	
	2
	
	16 Way DIL socket for U1 and U2
	

	
	1
	
	14 Way DIL socket for U5
	


Appendix B: Build Options
As standard, the QUICC-IDM board is suitable for free standing operation, or mounting within an open-frame chassis. When fully populated, it provides the full functionality specified at the beginning of this document. However, you may not need all this functionality, or wish to build the board into a different enclosure, so this appendix is provided to outline some of the more common build options, as follows:

Fitted into Verobox 214 - This is the box that the board has specifically been designed to fit into. The only constructional differences from the standalone build are the rear mounted Molex connectors, the LEDs and the Reset button. These are covered in detail in the assembly instructions in the main section of this document. You also will need to choose suitable front panel switches for the Reset button and Standby Enable switch. I recommend the C&K “71” and “81” series (switch is 7101, button is 8125), which snap into the panel from the front, and have solder tags which can be wired to the Molex connector PL4. The assembly instructions cover the connections in detail.

Minimum Cost Free Standing - If you want to save a small amount of money, then certain components can be omitted without detriment to the board’s operation. Header PL4 is not needed unless front panel switches are to be wired in, and the relay drive circuitry (U4, R10, R7, R8, Q3, D4 and PL6) is only required if driving PSUs without in built control signals, or if driving auxiliary loads such as fans. Header PL5 is only required for PIC code development, and can be omitted under normal circumstances. You can also replace R3 and R5 with wire links, as long are you are using the CMOS 34C87 line driver (see component options appendix). If you don’t want configurable flash clocks, then you can omit header PL8, and just connect wire links across the appropriate pads. Likewise, header PL7 can be replaced with wire links of you don’t want RS232 configurability. And of course, you can omit the IC sockets and directly solder the chips to the board. 

Finally, as the PIC has its own internal power-on reset circuit, capacitor C4 and diode D2 can be omitted, and resistor R15 replaced with a wire link. You can also omit U7, D5 and PL10 in this case.

Built into a Large Chassis - If you’re building the displays and PSUs into a large cabinet or chassis, you will probably want to fit the QUICC-IDM board as well. If the chassis is open-frame, then the board can be assembled as for free standing operation, as all the on-board connectors and switches are accessible, and the LEDs are visible. However, if the cabinet is completely enclosed, you will probably need to bring all these items to the outside world via flying leads. The exception is the watchdog/config switches, which should never need adjusting apart from when testing and fault finding (where the enclosure will be open, anyway). To facilitate future maintenance, it’s a good idea to fit 2 pin Molex headers onto all the LED positions (pin 1 to anode on left, looking from front – tab towards front of board), so that the board can easily be replaced. Using two 2 way Molex headers for PL4 will facilitate connecting switches individually.

Appendix C: Component Options
Most of the components used on the QUICC-IDM board are fairly non-critical in terms of value or type, so you can use acceptable alternatives if you don’t have the exact type to hand. The following list shows alternatives to groups of components, where applicable; if a component is not listed, no reasonable alternatives exist.

U1 - This must be a 34C86 CMOS part, and cannot be replaced with the bipolar 3486 part, as the latter does not have the RS422 failsafe feature, which guarantees a logic 1 output for an open circuit input.

U2 - This is specified as a 34C87 CMOS part. The cheaper 3487 bipolar part can be used instead, but is not recommended, as it wastes power and will double the current taken by the board.
U3 - This is specified as a MAX233 device. The MAX233A and MAX203 are suitable replacements.

U4, R10, Q3, R7 and R8 - U4 is specified as a 4N32 part, but can be of almost any type, providing it fulfils the required application. If using the relay drive circuitry, its Current Transfer Ratio (CTR) should be adequate to provide enough transistor base current, bearing in mind that with R10 at 330R, the LED current will be in the order of 9mA or so. The values of R7 and R8 will depend on the supply voltage to this part of the circuitry, 3K3 being a sensible value for 12V. Q3 is specified as a BC212L, but almost any PNP transistor will do providing it has the correct pinout, has adequate gain and can provide the required collector current.

U5 - This is specified as a 74HC08 part, but can be replaced with a 74HCT08 if required. No other logic families should be used.

U6 - This will usually be a pre-programmed part supplied with the board, and is specified as a PIC16F84. However, the older PIC16C84 may be supplied instead, as the firmware is fully compatible with this part. As the device runs at 4MHz, the -04 or any higher speed part is suitable.
U7 - This is specified as a DS1233-10, with a 10% VCC tolerance, allowing it to drop to 4.5V before reset is applied. The PIC microcontroller is specified to operate reliably down to 4.0V, so there is a good margin. A 5% device can be used, but this means that the PSU has to be of a tighter tolerance.

Q1 and Q2 - Q1 is specified as a BC182L part, but almost any bog standard NPN transistor will do, provided it has adequate gain and the correct pinout. Likewise, Q2 is specified as a BC212L, but can be replaced with any suitable PNP device.

D1, D3,  and D4 - These are specified as 1N4007 parts, but any 1N4000 series diode, or indeed any 1A rectifier should do. 

D2 - This is specified as a 1N4148, but almost any silicon signal diode should be acceptable, as long is it can cope with currents of 50mA or higher.

C5 to C9 -  These are high frequency decouplers, and can be any value between 10nF and 100nF. They can also be of almost any type, but polyester or multilayer ceramic are recommended.

C1 - This is a low frequency decoupler, and can be any value between 47uF and 470uF. While a tantalum can be used, an electrolytic is recommended as it can withstand higher inrush currents.

LED1 to LED5, R9, R11, R12, R17 and R18 - High efficiency LEDs are now available from RS components, the yellow, read and orange ones having exceptional brightness with 330R resistors. These aren’t particularly expensive, and are for more visible than normal LEDs. If you want “normal” LED brightness, you can increase the resistor values to around 1K, which also means that the Boot LED will be less of a drain on any connected PIC programmer.
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