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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 PIC16C84 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.

· Half duplex serial management, providing full configurability and status reporting.

· Display flash clocks controlled via PC DTR line, with configurable dividers.

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

· PC DSR line monitors PSU status, allowing software to detect faults.

· Advanced fault reporting, indicating which panel caused a shutdown.

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

· Special start-up command prevents false starts due to open circuit DTR (when PC switched off).

· 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.

· PC comms config links allow reversed (DTE) or straight (DCE) serial cables to be used.

· 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 installing and using a ready made board; if you bought a kit or bare board, please refer to the QUICC-IDM Assembly Instructions document for details of constructing it. If you need information on the QEDD9008 display panels, please refer to the QEDD9008 Display Driver Info document.

Once you have assembled your system, you may be interested in using the QDSL32 software to control it. This is a 32 bit Windows Console program which uses a powerful scripting language to achieve impressive effects; please refer to the text file that comes with the QDSL archive for more details. A full firmware upgrade called EDF (Enhanced Display Firmware) is also available for the displays; refer to the Enhanced Display Firmware User Guide for more details.

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, you should carefully read the safety precautions contained in this document before proceeding.

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. 

IMPORTANT SAFETY PRECAUTIONS
The QUICC-IDM board forms only a small part of a system which contains mains voltages and high wattage power supply capability. While the system is very safe when operated correctly, mistakes or abuse could result in damage, fire, injury or even death. Therefore, please read the following safety points very carefully before proceeding to connect up and operate the system:

· Like all mains powered equipment, the display system can be lethal if not handled properly. Ensure that all mains connections are solid, use the correctly rated cable and fuses, are earthed and are well insulated. If the system is being run open-frame, then an RCD (Residual Current Device) device on the mains input is strongly recommended. 

· Always fully disconnect both power supplies from the mains before starting work on any part of the system. Remember that the system is still under power even when in standby mode. It is also a good idea to depower the system if it is not going to be used for extended periods.

· The original 8V power supply is particularly hazardous because of its extremely high current capability (75A). This could easily start a fire if misconnected (in fact, supplies of similar capability are used for arc welding!). Ensure that high current cable is used to the display panels, the polarity is correct and that there are no potential shorts. Do not place any metal objects (such as watch straps) near the output terminals, as they could easily become welded on, and cause severe burns if in contact with your skin.

· The display panels incorporate a protection circuit whereby QUICC-IDM will shut down the 8V PSU if any panel stops scanning, or loses its 8V supply. These watchdogs can be selectively disabled for debugging or fault-finding via switches on the QUICC-IDM board. For normal operation, you should always keep them enabled, as an unprotected panel could literally catch fire if it developed a fault.

· Remember that the display panels and the QUICC-IDM board are static sensitive, so you should take precautions when handling or storing the system. Before working on the system, touch an earthed object to discharge any static you have built up, and keep doing this periodically while working on it.

· The PSUs and especially the display panels can dissipate a significant amount of heat (40W per panel, at maximum load), so ensure that they have adequate air circulation. Keep all PSU vents clear, and maintain a large clearance around the display panels. If building the system into an enclosure, you will probably need an additional cooling fan (see later).

· When powering off the system, it is advisable to turn off both supplies at the same time, or turn off the 8V supply before the logic supply. The 8V PSU can store charge for a long time if powered off in standby, so you should allow at least 1 minute before working on it under such circumstances.

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

	Item
	Minimum Spec
	Qty
	

	Assembled QUICC-IDM board
	
	1
	

	QEDD9008 Display panel (NG43)
	
	1 to 3
	

	Logic PSU
	5V @ 1A, 24V @ 0.1A
	1
	

	Display PSU 
	8V @ 10A per panel (Appendix D)
	1
	

	PC serial cable
	9 pin female - female (reversed or straight)
	1
	

	Display data cable
	26 way IDC ribbon (Appendix B)
	1
	

	Display 8V and 24V power cable
	9way AMP + 2 spades (Appendix B)
	1 to 3
	

	Display/QUICC-IDM 5V power cable
	3 way Molex one end (Appendix B)
	2 to 4
	

	8V PSU control cable
	2 way Molex both ends (Appendix B)
	1
	


Apart from the standard PC serial cable, all other cables are specific to the display system, so you will need to make these up yourself. Full constructional details and a parts list are given in Appendix B. The PC serial cable can be reversed (with pins 2/3 and 4/6 swapped), or straight through, selection being made via the “PC Comms Config” links on the QUICC-IDM board. Reversed cables could be called “Null Modem” or “AT Data Transfer Cable”. Straight cables are often terminated in male connectors, so a gender changer may also be required.

All of the original power supplies for the system have sold out, so you will have to source suitable alternatives yourself. The 5V/24V supply should be no problem, but the 8V supply could be more troublesome. Fortunately, a wide range of PSUs are available these days, and it should be easy to source a 7.5V supply, which is probably the closest you’ll get to the 8V the system requires. Using a 7.5V supply may still entail some minor modifications to the display watchdogs – see Appendix D for more details.

Configuring the Display Panels
Before they can be used in this system, the display panels have to be configured by adjusting links. To do this, carefully remove the two LED panels from the front of the CPU card, and adjust the links as follows:

All panels:

· JP15 (refresh select) - link the middle pins (3 and 4) only, ensuring others clear.

· JP4 (diagnostics/runtime) - ensure all pins clear (no links).

· JP39 (DMA finish out) - ensure all pins clear (no links).

Specific panels:

In the following table, panel 1 appears on the left hand side, and higher numbered panels are on the right hand side. Always start configuring from panel 1, even if using less than three panels.

	Panel
	P4 (tile select)
	JP38 (watchdog out)

	
	1 - 2
	3 - 4
	5 - 6
	7 - 8
	1 - 2
	3 - 4
	5 - 6
	7 - 8
	9 - 10
	11 - 12

	1
	Yes
	Yes
	Yes
	Yes
	Yes
	-
	-
	Yes
	-
	-

	2
	-
	Yes
	Yes
	Yes
	-
	Yes
	-
	-
	Yes
	-

	3
	Yes
	-
	Yes
	Yes
	-
	-
	Yes
	-
	-
	Yes


Reassemble the display panels and keep a note of which one’s which.

QUICC-IDM Board Configuration
If using a reversed (or “null modem”) RS232 cable, ensure the “PC Comms Config” links are set to “DTE1” and “DTE2” via two pairs of links (across pins 1 - 2, 3 - 4, 9 - 10 and 11 - 12). Ensure that all other positions are clear. If using a straight through RS232 cable, set these links to “DCE1” and “DCE2” (across pins 5 - 6, 7 - 8, 13 - 14 and 15 - 16).

Ensure the “Flash Config” links are set to “1A” and “2A” via two pairs of links (across pins 1 - 2, 3 - 4, 9 - 10 and 11 - 12). Ensure that all other positions are clear.

Ensure that all “System Config” switches are on, except for the standby switch (SBY) which should be off.

This will enable the protection circuit for all panels fitted (absent panels effectively flag as “good”), and disable the standby circuit. This is a good idea for the initial power-on, as you don’t need a PC to activate the system.

System Assembly
The diagram below gives an outline view of how all the various system components fit together:










From this, you can see that the logic PSU feeds 5V to the display panels and the QUICC-IDM board via 3 way Molex connectors, and also 24V to the display panels via the 9 way AMP connectors. The 8V PSU also feeds into these AMP connectors, so you will find that the two power supplies are physically tied together once you have assembled the system. Also note that the two spade terminals on the display panels (P13 and P14) must be connected to the 8V ground, otherwise you are likely to fry the 5V ground. This is achieved by wiring them out of spare ground connections on the AMP 9 way connector - see Appendix B for more details. The above diagram does not give details on the exact connections to the PSUs, simply because these will vary with the type of PSUs used. 

Note that you should bear in mind the fact that the PC operates at a baud rate that is slightly different from that of the displays (12,800 baud as opposed to 12,500 baud). While there is still plenty of safety margin under normal conditions, it is possible that problems will occur (though they have never been observed in practice) if you use exceptionally long serial cable lengths of several tens of metres. Because the QUICC-IDM board has connections to other parts of the system, it is probably better to user longer RS232 cables rather than lengthening the ribbon cable to QUICC-IDM.

Testing the System
To test the system for the first time after assembly, perform the following steps:

· Before powering up, double-check all connections. Ensure that they are all sound, and that there are no short circuits. Also ensure that the display panels and QUICC-IDM board are not touching any metallic objects, and are stable enough so as to not fall over if the table/desk is jolted.

· Now power up just the logic supply. Check that the “POWER” LED on the QUICC-IDM board lights, and immediately disconnect the supply and re-check the connections if it does not. If this step is OK, check that whenever the power supply is switched on or the “RESET” button is pushed, the following occurs: “SBY” LED lights briefly, then “BOOT” LED lights and “SBY” goes out. Shortly afterwards, the “RUN” LED lights for about half a second. Finally the “FAULT” LED starts flashing and all other status LEDs go out.

· Now switch off all the watchdog switches that correspond to fitted display positions (for example, if 2 panels are fitted, just switch W1 and W2 off, leaving W3 on), and push the “RESET” button. Check that the above sequence of events occurs, except that at the end just the “RUN” LED remains lit, and the “FAULT” LED does not light Now selectively turn on each watchdog switch in turn, and check that the indication changes to “FAULT” (you will have to push “RESET” after each switch change). If all is OK, this means that all connected display watchdogs are operating correctly.

· Ensure that all the watchdog switches are on, and power up the 8V supply. At this point nothing much should happen; if a display appears, something is very wrong, and you should immediately power off.

· Now push the reset button; the PSU should switch on after approx. half a second, and a “sign on” message should appear on all the panels. On the QUICC-IDM board, just the “RUN” LED should remain lit, after the “BOOT” LED has extinguished. If it shuts down indicating “FAULT”, then one or more of the display watchdogs is indicating a fault condition. Generally, it will be pretty obvious which display is at fault because that panel will not have been showing its “sign on” message. If none of the panels displayed a message, then there is either a short on the 8V line, or a fault in the 8V PSU itself (if the PSU did not start at all, check the mains fuse). If they all showed a message, then the fault is a little more difficult to trace - see Appendix C for fault-finding tips.

· Assuming that the system is up and running OK, you are ready to check out the PC comms. Run QDSL32, specifying the test file TEST.DSL (this one file covers all configurations). A test page should appear after approx. half a second. On each panel, this displays the current PC time, some fixed coloured text, and two flashing messages, which should be flashing in antiphase. If these are flashing incorrectly on all panels, check the “FLASH CONFIG” links on the QUICC-IDM board; otherwise there is a fault in one or more panels. If nothing appears at all, then the fault is in the PC or QUICC-IDM - check that you’re driving the correct COM port. If garbage appears on all panels, then there is also a PC or QUICC-IDM fault, but if it’s only on one panel, then that panel is suspect. See Appendix C for more fault finding tips.

· Check that QDSL32 has identified the QUICC-IDM board, and displayed its status; if it says that the board is “not fitted, or not responding”, then check that config switch C2 (dumb mode) is closed. Otherwise, there could be a fault on the QUICC-IDM board, or in the connected panels. See Appendix C for more details.

· Check that the PC fault detection system works turning off the 8V PSU; the system should shut down, flashing “FAULT”, and shortly afterwards, the PC should beep and display a failure message. If it does not, then there is probably a fault in the PC’s DSR line from QUICC-IDM. The failure message should also display which panels caused the fault, and which are currently indicating a fault. In this case, both indications should be the same, and correspond to all fitted panels.

· Check that the standby circuit works by switching on the standby switch (SBY) with the test software running. Nothing should happen at this point; if the system shuts down, then there is either a PC DTR fault (but the flashing messages wouldn’t work, either), or a fault on the QUICC-IDM board. Then stop the software and ensure that the system shuts down after approx. 42 seconds. If nothing happens, then suspect a QUICC-IDM fault. Then restart the software, whereupon the system should re-boot automatically.

· To be rigorous, you should also check that the PC’s reception from the display panels works. To do this, set up a terminal emulator, working at 12,800 baud (N, 8, 1), and run the diagnostic “Serial test” on one display panel only. Note that to do this, you will have to de-power the system, dismantle the panel and make the diagnostics link (JP4 pins 1-2). You will also need to make links on the rear panel P3 connector (1-2, 5-6 and 15-16). Then run the test and type characters at the terminal. If everything is working OK, you should see the characters you are typing appearing on the display panel, and the characters it’s sending appear on your PC display. For more details of this test, refer to the QEDD9008 information document. Note that you should keep the standby switch (SBY) open for this test.

· Also to be rigorous, you should check that the flash clocks work for all valid combinations of the “FLASH CONFIG” links on the QUICC-IDM board. Note that if 1A and 2B, or 1B and 2A are selected, the two messages should flash in phase, whereas for the other settings, they should be in antiphase.

Setting up the Timers
The QUICC-IDM board has configurable boot and standby timers, so that it’s operation can be tailored to your hardware environment. These settings can be adjusted via the enclosed IDMUTL32 program, and are stored in non-volatile EEPROM memory in the PIC microcontroller. For this reason, they only need to be set once while commissioning the system, and can be left alone thereafter. The following timers are adjustable:

Standby Timer - This defines how long the system waits before going into standby mode from the last DTR toggle, or “wake up” message received. It can be adjusted from 1 to 129 seconds, though in practice the minimum value should be 10 seconds or so, to prevent excessive wear and tear on the system. The default value is 42 seconds, which should be optimum for most situations. It may need to be longer if QDSL32 is being called very infrequently from another program. Note that setting the timer to the “maximum” value (130 seconds or higher) will effectively disable it, though this does not prevent the system from entering standby on software command.

Boot timer - This defines the time interval between the PC requesting a boot and the PSU being switched on, and can be in the range 20ms to 5100ms. The main purpose of the boot timer is to prevent the PSU from being turned on too quickly after it was last turned off, which is only an issue with PSUs being switched via the mains. For most situations, the default value of 400ms should be optimum. Note that it should not be set shorter than approx. 300ms as this will defeat the “clean” booting mechanism and may result in a “sign-on” message appearing briefly.

PSU Override timer - This defines the time interval that the PSU is held on before the panel watchdog signals are monitored (during the boot process), and is by far the most safety-critical timer. It can be in the range 20ms to 5100ms, and defaults to 300ms. The main purpose of the PSU timer is to allow the PSU sufficient time from being turned on to reach full output, so that all displays indicate a healthy status. It should ideally be set to the minimum value that produces a reliable boot, and should not be longer than necessary, as under certain fault situations the PSUs and panels could be overloaded, and damage may occur if the PSU is held on for too long.

For details on using IDMUTIL to adjust these timers, refer to the IDMUTIL.TXT document on the enclosed diskette. This also contains a calibration procedure for the PSU Override timer that uses QUICC-IDM’s fault reporting system to allow the optimum value to be set.

Using the System
In use, the system hardware is pretty much maintenance-free, and should need no manual intervention whatsoever under normal circumstances. Once you have configured the QUICC-IDM board to your liking, it should operate totally automatically, and can be tucked out of sight behind the displays. Only if faults occur does manual intervention become necessary - this is a deliberate safety feature.

Unlike the original QUICC board, QUICC-IDM latches in fault reporting mode, and requires a reset or special software command to return to normal operation. Whenever a watchdog fault is initially detected, the “FAULT” LED will be illuminated, and the board will wait for 100ms before checking the watchdogs again; if they’ve recovered, the “FAULT” LED will be extinguished, and normal operation will resume. Otherwise, the board will shut down the PSU and start flashing the “FAULT” LED. This holdoff prevents tiny glitches from tripping the system (which can happen with some panels at the minimum brightness setting) and also assists in calibrating the PSU Override timer. See IDMUTIL.TXT for more details.

As mentioned before, all watchdog enable switches (W1 to W3) should be permanently left on, to ensure full protection against fault conditions. There is no need to disable them for unconnected displays, as unconnected channels read “good”. Note that this also means that some faults such as the loss of a display’s 5V supply will not be trapped, but these are not dangerous faults. It is far safer than forcing manual disabling of unused channels, as there would then be the risk of users failing to re-enable channels when panels were fitted at a later date.

The standby switch (SBY) should normally be kept closed, so that the system does not waste power when it is not in use, or carry on displaying an old message if the PC fails. It should be opened if you need to continue displaying a message after the PC has been disconnected, or if the PC code toggles DTR less frequently than the standby timer value (though setting the standby timer to the maximum is a better way of solving this). The latter situation would only occur if QDSL32 was being called very infrequently by another program. Note that the system will never go into standby if this switch is open, even if a specific “standby request” command is sent to the board.

The three config switches (C1 - C3) are designed to be left closed under normal circumstances. They are only read by the PIC after a reset, so if they are changed, the system must be reset before the new settings will take effect. With all supplied firmware to date (currently at v1.06), the switches operate as follows:

1)  Force DTR compatibility mode - if open, this switch forces QUICC-IDM to work like an original QUICC board, booting up the panels whenever a DTR toggle is detected. When closed, QUICC-IDM must receive s specific startup request before the system will boot. This has the advantage that the system will not start up when the connected PC is turned off, or when other applications (such as Windows) toggle the DTR line. The only reason to open the switch is to force compatibility with older PC software that does not recognise the IDM board.

2)  Operate in “dumb” mode - if open, QUICC-IDM will not send any responses to the PC, though it will still understand messages sent to it. This is intended for test purposes only, to see how PC software copes without an IDM board fitted. Usually, you will also need to open switch C1 in this mode, as the PC software is unlikely to send IDM start requests if it has not detected the board.

3)  Write Protect EEPROM data - if open, the non-volatile EEPROM memory cannot be updated, so any attempts to adjust the timers will fail. This is useful to prevent unauthorised updates to these timers, once the system has been configured optimally.

Building into an Enclosure
In its open-frame format, the system is fairly delicate and cumbersome, taking a significant amount of time to dismantle and re-assemble. It is also unsuitable for use in public places, as there is a potential risk of electric shock if idiots go prodding around the PSUs with sharp metal objects (as they are wont to do!). This means that it would not satisfy any H&S legislation, and you could face prosecution for setting up such a system. Therefore, the only option is to build it into an enclosure.

Full details covering installation of the system in a professional flight case are given in the document entitled Installation of Display System in a Flight Case. Even if you intend to design your own case, rather than using the ready made one suggested, this document contains a lot of useful information. Since the suggested case brings the display data bus to the outside world, the document also gives detailed advice on designing your own equipment to interface to the system.

Appendix A: QUICC-IDM Specification, Connections and Controls
Specifications
Power supply: 5V +/-10%

Max current: 80mA
Typical current: 52mA
PSU control output max. voltage: 4.3V (when active)

PSU control max. current: 13mA (into short circuit)

Optional opto-isolator circuit can be built for extra load driving.

Serial comms to PC: RS232, DB9 interface, configurable as DTE (reversed cable) or DCE (straight cable).

Serial signals used: TX, RX, DTR, DSR. Note that RTS and CTS are not used, but shorted together.

Serial comms to displays: RS422, 26 way IDC connector, dedicated interface.

Transmitted to displays: Data, Flash1, Flash2, Reset.

Received from displays: Data, Wdog1, Wdog2, Wdog3.

Connections
Power In - PL3 (3 way Molex):


1 - +5V


2 - 0V


3 - NC

PSU Control - PL2 (2 way Molex):


1 - Positive

2 - Negative

Front panel switch - PL4 (4 way Molex):


1, 2 - Reset Button
3, 4 - Standby Enable switch

In circuit PIC programming - PL5 (5 way Molex):


1 - +5V

2 - RB6

3 - RB7

4 - MCLR
5 - 0V

Relay Drive & Opto isolator output - PL6 (6 way Molex):


1 - U7 pin 8

2 - U7 pin 7

3 - U7 pin 6


4 - Relay Ground
5 - Relay Drive

6 - Relay Supply

PC Serial Comms - CONN1 (9 way male D type):

Note: To enable standard PC terminal software to run without locking on RTS/CTS handshaking, the RTS and CTS pins are shorted together on the QUICC board. Pin connections in DTE mode:


1 - NC


2 - PC TX

3 - PC RX


4 - PC DSR

5 - Ground

6 - PC DTR


7 - PC CTS

8 - PC RTS

9 - NC

In DCE mode, pins functions 2 and 3 are swapped, as are pin functions 4 and 6. Pins 2 and 3 are controlled by DTE2/DCE2 links, while 4 and 6 are controlled by DTE1/DCE1 links.

Note that in all cases, a cable terminated with a female connector is required, so a gender changer may be necessary, especially in DCE mode (where cables are often male terminated).

Display Serial Comms - PL1 (26 way IDC latching header):

Note: Each differential pair is connected across two adjacent pins, and apart from the flash clocks (which are configurable) the positive signal is always connected to the odd numbered pin.


1, 2 - Watchdog position 1 input


3, 4 - Transmitted data to Displays


5, 6 - Received data from Displays (only one display can transmit at a time)


7, 8 - NC


9, 10 - NC


11, 12 - Flash clock 1 output (reversed polarity in 1A position)


13, 14 - NC


15, 16 - Flash clock 2 output (reversed polarity in 2B position)


17, 18 - Watchdog position 2 input


19, 20 - NC


21, 22 - Watchdog position 3 input


23, 24 - Display reset output


25, 26 - NC

Links and Switches
PC Comms Config - PL7 (dual 8 way pin header)
Use two pairs of links in the following configurations only. Other connections will cause contention and potentially damage U3, though in practice this is unlikely.

DTR/DSR: Either DTE1 (pins 1-2 and 3-4) or DCE1 (pins 5-6 and 7-8).

TX/RX: Either DTE2 (pins 9-10 and 11-12) or DCE2 (pins 13-14 and 15-16).


DTE configuration (reversed cable): DTE1 and DTE2


DCE configuration (straight through cable): DCE1 and DCE2

Flash Config - PL8 (dual 8 way pin header):
Use two pairs of links in the following configurations only. Other connections will cause contention and potentially damage U2, though in practice this is unlikely.

Flash 1: Either 1A (pins 1-2 and 3-4) or 1B (pins 5-6 and 7-8).

Flash 2: Either 2A (pins 9-10 and 11-12) or 2B (pins 13-14 and 15-16).

Antiphase combinations: 1A and 2A, or 1B and 2B

In Phase combinations: 1B and 2A, or 1A and 2B

Econo Reset Enable - PL9 (2 way Molex)
This is mounted in line with PL5, enables the DS1233 brown out protection circuit, and should normally be shorted via a link. The link must be removed when performing in-circuit programming, and the user will be forced to do this if an 8 way Molex header is used for the programming lead (do not make any connections to the PL9 positions in this lead). See Appendix G for more details.

Boot LED Enable - PL10 (2 way pin header or wire link)
This enables the Boot LED (LED4), and should normally be shorted. It should be removed if the LED drains too much current for the in circuit programmer to operate correctly, though this has never been a problem in practice. For most implementations, it can be permanently shorted via a soldered wire link.

System Config - SW1 (8 way DIL switch):
Note that if an external standby enable switch is wired to PL3 pins 3 and 4, then switch 4 (standby enable) must be kept open. Also note that configuration switches 1 to 3 are only read when the system starts from reset, and can only actually be read by the PIC when the display panels are in reset (Standby LED on).


1 (W1) - watchdog 1 enable.


2 (W2) - watchdog 2 enable.


3 (W3) - watchdog 3 enable.


4 (SBY) - standby mode enable (paralleled across PL3 pins 3 and 4)


5 (C1) - configuration switch 1 (force DTR compatibility mode when open)


6 (C2) - configuration switch 2 (select “dumb” mode when open)


7 (C3) - configuration switch 3 (EEPROM write protect when open)


8 (DTX) - enable/disable reception of data transmitted from display panels

Reset Button - SW2 (click switch):
Directly resets the PIC, allowing restart from fault conditions. Note that this is paralleled across PL3 pins 1 and 2, thereby allowing an external reset button to be used. Also note that when it is held down, the display panels are actually out of reset, though the PSU is turned off. When the button is released, the PIC puts the panels into reset (Standby LED lit) as it starts up.

Status Indications
Power LED - LED5 (green):
This simply indicates that QUICC-IDM has 5V power.

Boot LED - LED4 (amber/orange):
This is directly controlled by the PIC, and indicates that the system is in the process of booting the panels. If illuminated along with LED2 (standby), it indicates that the PIC is rebooting, either because the PC software requested it, or because of a software malfunction. The IDM firmware also supports a “Boot Hold” mode, where this display panels are out of reset, but the PSU is held off; in this mode, just the Boot LED is illuminated.

RUN LED - LED3 (green):
This directly indicates the state of the PSU control signal, and will be lit whenever the system is running normally (LED4 not lit), or being booted (LED4 lit as well).

Standby LED - LED2 (yellow):
This is lit whenever the system is in standby mode, and is tied directly to the display reset line. If LED4 (boot) is also lit, the PIC is rebooting (see above). If LED1 (fault) is flashing as well, then the system is in fault mode, but a standby request was received. Note that this LED will always light, at least for a short time, whenever the board is reset.

Fault LED - LED1 (red):
This is directly controlled by the PIC, and will flash whenever the system is in fault mode, caused by one or more of the display watchdogs indicating failure. Note that if a standby request is received while the system is in this mode, then the standby LED will illuminate, but fault mode will not be exited. Also note that if the display watchdogs “glitch” for less than 100ms, this LED will flash on briefly, but the system will keep running. This will also happen if the PSU Override timer is set too short, but not so short that the system fails to boot altogether.

Appendix B: Special Display Cable Assembly Instructions
This section gives details on constructing all the special cables required for the display system, together with the parts required for the connectors. Note that in most cases, part numbers are not given for the cable itself; as long as it can withstand the maximum current and fit in the connectors, almost any cable will do.

Display Data Cable (multidrop)
This cable consists of a 26 way ribbon cable fitted with 26 way bump-polarised IDC connectors. The number of required connectors is one more than the number of panels being used, so a two panel system needs 3 connectors. If building the system into a case, you may want to bring the data bus to the outside world via an additional connector; see the Installation of Display System in a Flight Case document for more details.

Parts required:


26 way bump-polarised IDC socket - RS 461-219 or 474-316


26 way IDC ribbon cable - RS 360-150 or 363-682

To construct this cable, you can crimp on the connectors either using a proper crimp tool, or (more commonly) a bench clamp. Space the display connectors to give a reasonable amount of slack when the displays are side-by-side (if mounting in an enclosure where the displays are to be removed from the front without access to the back, make the length of slack much longer), and provide adequate cable length to the QUICC-IDM connector so the QUICC-IDM board can be positioned where you want it. Note that since the QUICC-IDM board is tied to the PSUs, it is advisable to position it fairly close to the rest of the system, and therefore keep the length of ribbon cable to less than a metre or so.

8V and 24V power cable assembly
Each of these cables feeds 8V and 24V into the AMP connector (P8) on the display panel’s transistor card. In addition, two spade receptacles provide 0V to connectors P13 and P14 on the CPU card. The suggested pinout of the mating AMP connector is as follows:


1 - 0V wire to spade terminal mating with P13


2 - NC


3 - 0V wire to spade terminal mating with P14


4 - +24V wire to logic PSU


5 - 0V wire to 8V PSU


6 - NC


7 - NC


8 - 0V wire to logic PSU


9 - +8V wire to 8V PSU

Parts required (per display panel):


AMP 9 way socket housing - RS 848-880


Socket contact 24-18 AWG - RS 849-091 (bag of 100)


Socket contact 20-14 AWG - RS 849-108 (bag of 100)


2 off standard spade receptacle crimps - RS 842-270

When constructing this cable, remember that up to 5A average may flow through the 8V cables. To be on the safe side, it’s better to over specify the rating, 10A being a recommended value. Remember that the ground return current flows through P13 and P14, so these cables should also have a high rating. The 24V supply is very low current, so much thinner cable can be used. Note that the socket contacts should either be crimped (with the correct tool), or soldered. In the latter case, one contact size should suffice for both sizes of cable used. Also note that the 24V and 0V connections to the logic supply depend on the type of PSU being used. 

5V Display/QUICC-IDM power cable
Each of these cables supplies 5V to a display panel (P16) or QUICC-IDM board (PL3). The required pinout is:


1 - +5V connection


2 - 0V connection


3 - NC

Parts required (per cable):


3 way Molex housing - RS 467-605


Crimp/solder terminal - RS 467-598

The cable can be fairly light duty, as the current consumed is approx. 400mA maximum. Note that the connections to the logic supply depend on the type of PSU being used. 

PSU Control Cable
This cable feeds the “PSU ON” output from the QUICC-IDM board (PL2) to the sense input on the 8V PSU. If you are not using one of the original 8V 75A PSUs that came with the system, then a different control circuit will be required. See Appendix E for more details.

Parts required:


2 off 2 way Molex housing - RS 453-123


Crimp/solder terminal - RS 467-598

This cable carries a very low current, so can be very thin. Wrapping it into a twisted pair configuration is recommended. As pin 1 is positive, it is recommended that you use a lighter coloured wire (such as orange). Pin 2 is best to be connected via a black wire.

Appendix C: Fault Finding Tips
While the system should be very reliable in normal operation, fault situations can occur, especially since much of the equipment is second hand, and in some cases wasn’t constructed especially well originally (I’ve found a panel with a reversed reset capacitor, two panels with unsoldered joints (including a chip hanging half out of the board) and a PCB fault shorting the serial TX and RX lines together.

QUICC-IDM provides significantly enhanced fault reporting over the original QUICC board. Apart from directly reporting the current panel watchdog status, it also stores the panel watchdogs whenever a fault is detected, just before it shuts down the PSU. This usually allows the user to work out which panel(s) caused the fault, or whether the fault is in the PSU itself.

The rest of this appendix aims to give solutions to most of the fault situations you may encounter.

System shuts down unexpectedly
If the system “trips” suddenly (red “FAULT” LED flashing), then the first thing to do is to look at the status report from QDSL32. This should indicate which panels are currently indicating a fault, and which were indicating a fault when the system tripped. The former should represent all panels present in the system, as they have all lost the 8V supply. The latter is far more useful, and should allow you to pinpoint the fault. If the two indications are identical, then the most likely cause is a fault in the PSU itself, or a short circuit; otherwise, the latter indication should pinpoint the panel(s) that triggered the fault. Obviously, if only one panel is actually fitted, the fault cannot be pinpointed in this way.

If you need further information, then try restarting the system (push “RESET” to exit fault reporting). Switch the standby switch (SBY) off, and check if a “sign-on” message flashes up on any panels. If it does, then the PSU is obviously OK, and one or more panels may be suspect (they will probably not be displaying a message if this is the case); otherwise, the PSU may be faulty or shorted. If there is only one panel fitted, then using a voltmeter on the 8V supply will tell you if it generating power.

If QDSL32 indicates that the IDM board is not responding, then there could be a panel fault which is blocking the IDM comms (however, this is highly unlikely in practice). To verify this, open the “DTX” switch (position 8), and try running QDSL32 again; if comms are restored, then one of the panels is suspect.

Since the PC directly monitors the DSR line for faults, and then interrogates QUICC-IDM for further information once a fault is detected, situations other than a panel or PSU malfunction can cause a fault to be reported. For example, if the board is manually reset while running a script, it will go into standby, and the PC will report this. If there is something wrong with the DTR line, or the script stops it from toggling, then the system will unexpectedly go into standby. This will also happen if the standby timer is set shorter than the DTR toggle interval (short standby timer and slow flash rate).

If you’ve isolated the fault to a particular panel, check the soldering on the panel’s CPU card. As mentioned above, a number of panels have had completely unsoldered joints, leading to intermittent faults. Also, check that the EPROM is properly seated, and that no legs are bent under the chip. Finally, check that the power-on reset capacitor (C1) is in the right way round; I’ve found a reversed one, which caused the panel to unexpectedly shut down, depending on the ambient temperature (the capacitor was breaking down and acting as a resistor!).

System attempts to boot but fails
This could be a genuine panel or PSU fault (see above), but could also be due to the PSU Override timer being set too short, especially if you’ve just assembled the system. Use IDMUTL32 to lengthen the timer, and see if this fixes the problem. See the calibration section in IDMUTIL.TXT for more details.

System doesn’t display any data
If you can’t get any messages to display, then check you’re using the right COM port on the PC. If your PC has two COM ports, try the other one, and see if this fixes the problem. Otherwise, check that your serial cable and the “PC COMMS CONFIG” links on the IDM board are compatible. If the system comes out of standby when the PC software is run, and keeps running rather than shutting down with a fault, suspect a fault in the QUICC-IDM board or the RS422 comms to the displays.
System displays data but doesn’t flash properly
If you find that the flash clocks are not working, then suspect the PC cable; many manufacturers interpret the spec differently, and one “null modem” cable may be completely different from another. In “DTE” mode, QUICC-IDM requires a reversed cable, where DTR at one end connects to DSR at the other (pin 4 to pin 6). Such a cable could be called “null modem”, but a better definition is an “AT data transfer cable”. Note that if the flash clocks are not working, then it is also likely that the system will keep going back into standby mode, if this is enabled.

PC keeps reporting PSU failure, even though system runs OK
This is again likely to be a problem in the serial cable, specifically with the DSR signal. If everything else is operating normally, then you can temporarily bypass this by using the /m switch with QDSL32 - this will prevent PSU monitoring.

System won’t go into standby mode
Apart from checking that you have standby mode enabled (switch SBY), and that the standby timer has not been set to 130 seconds or more (where it will be effectively disabled), the only other thing to do is disconnect the serial cable and see if it does. If this is OK, then the fault lies in the serial cable or PC. Note that if you have a long cable which is not connected to a PC, or the PC is switched off, then this may well pickup noise, and prevent standby mode from being entered. Unless “DTR compatibility mode” is forced (config switch C1 open), then the system will need a specific command to start from standby, but if already running, will keep resetting its standby timer if noise is detected on the DTR line.

Fault LED occasionally flashes while script is running
This is caused by a design “feature” in the display panels themselves, where the watchdog signal can begin to “drop out” at very low contrast settings (the bottom two, to be precise). It only affects certain panels, and appears to be dependent on environmental factors (it only goes wrong when the system is being used in a public place!), but rarely fails for long enough to cause the IDM board to actually shut down the system. To avoid it, you should simply avoid fading down to the lowest two contrast settings; this will make very little difference visually. Note that QDSL32 automatically compensates for this problem and avoids outputting these contrast settings by default (though this can be overridden).
Appendix D: Powering the system off a 7.5V or 5V PSU
As mentioned earlier in this document, all of the original power supplies for the system have sold out long ago, so you will have to source suitable supplies yourself. While the 5V/24V logic PSU should be easy to find, the 8V display PSU will be more troublesome, as 8V high current supplies are rather rare (the originals were probably built to order).

Fortunately, there are many 7.5V supplies available on the market these days, so this would be the most sensible choice. At 7.5V, the display panels should only be marginally dimmer than at 8V, and you will probably not need to modify the panel watchdogs either (see below). However, I have never tested the system with a 7.5V PSU, so I cannot guarantee that modifications will not be required.
If your budget does not stretch to a new 7.5V PSU, then you can get away with a 5V PSU, which are plentiful on the surplus market. However, there are a number of potential problems that need to be addressed, both with the operation of the display panels, and with the PSU itself. These are covered in the following sections. Hopefully, by reading this appendix, you will be able to make an informed decision when choosing a suitable PSU, and be able to get it working effectively with the system.

Note that I do not recommend that you use the same 5V PSU for the logic supply and the display supply, because the panels will be presenting a rapidly and widely varying load, which may cause surges and spikes. Also, it makes designing a protection circuit more difficult, as you have to shut down just the display supply, while keeping the logic supply active. Finally, if the 5V PSU has minimum load constraints, you may be forced to installing a higher minimum load, so that the output voltage is within the tolerance of the logic circuitry.

Display Panel Operation
When powering unmodified panels from 5V, you will notice two things:

· The panels are significantly dimmer (fairly obvious)

· The watchdog circuit no longer works (QUICC-IDM shuts down indicating “FAULT”)

As far as the panel brightness is concerned, you will have to live with it, as changing the 160 ballast resistors on each panel is not feasible. In practice, the brightness is still fairly high, and perfectly serviceable for indoor applications.

Fortunately, the protection circuit is far easier to fix, requiring a simple modification on the transistor card. All you have to do is replace 5.1V zener diode D18 with a 2.7V one, and the watchdog circuit will operate correctly. After doing this mod, you can still run the panels from 8V, but the protection circuit will obviously be far less effective. If you want to make a neater mod, you can solder a 2.7V zener in parallel with D18, without having to remove it. To do this, solder the cathode (banded end) to the JP4 pad nearest D3, and the other end to JP5 pad directly opposite (3rd hole from the end). With a little ingenuity and track cutting, you could even fit a jumper to select 5V or 8V operation; I’ll let you figure out how.

Note that if you use a 7.5V supply, you may still have to modify this protection circuit, but in this case you are on your own, as I have never tried operating the system on such a supply.

Maximum Load Current
The original 8V supplies were specified at approximately 10A per panel (though the maximum average current per panel is 5A), and if you are using a 7.5V supply, you should stick with this rating. However, if you are using a 5V supply, you can derate this by approximately 50%, to 5A per panel (the maximum average current becomes approx. 2.5A per panel). There is no harm with choosing a higher rated PSU, except that there may be a higher minimum load requirement (see below).

Minimum Load
The original 8V PSUs did not have minimum load constraints, which is sensible considering that the panel current drops to almost nothing with all LEDs off (there is approx.15mA leakage per panel). Most 5V PSUs, however, do have minimum load constraints, since they are designed to operate with continuous loads, such as computer equipment.

How you approach this problem depends on how the PSU reacts to under-load conditions; if it whistles, shuts down, becomes unstable or may be damaged, then you have no choice but to install a minimum load, usually involving several power resistors. However, a lot of supplies keep regulating quite happily, but may go out of tolerance, especially on the auxiliary outputs, if they exist. If the supply voltage is still acceptable under such circumstances (it can vary between 5V and 8V without any problems), and you are not using the auxiliary outputs, then you can get away without a minimum load, or use a much smaller one.

Apart from generating heat, a minimum load wastes power, so is particularly undesirable where the system is sat in standby for extended periods of time. Under these circumstances, it would be a good idea to design any shutdown circuit to switch the supply off at the mains, so that power is not wasted in standby mode.

Remote Control
The original 8V PSUs have a remote on/off control, which is used by QUICC-IDM to shut them down in case of a fault, and also in standby mode. While the standby shutdown is not essential, the protection circuit is necessary to guarantee safety of the system under all fault conditions.

All modern ATX PC supplies contain a low voltage control input (connected to a lightweight button or switch), though this may not be directly compatible with the output from PL2 on the IDM board. For these situations, and for PSUs without any form of remote control, you will have to devise a suitable protection circuit yourself. Fortunately, QUICC-IDM incorporates a flexible auxiliary relay drive circuit, which uses an optoisolator to allow switching of higher voltage loads. Appendix E give full details of how to use this circuit to drive various common relay modules.

For reliability, it’s probably best to use a mechanical relay to switch the PSU at the mains, fitted with a suitable suppression/snubber network. Using a solid state relay could be risky, considering the huge switch mode PSU inrush currents. If you do use an SSR, make sure that it is thyristor (not triac) based, and overate it massively. Also bear in mind that switch mode supplies don’t like being turned on and off rapidly, so under these circumstances you should set the QUICC-IDM boot timer to a couple of seconds or more.

The alternative option is to switch the supply off at the output, but this is less power-efficient, especially if you have a minimum load. Also, you will need a much higher current relay, as up to 15A average could be flowing with a 3 panel system, and the peak current could be considerably higher. And while the PSU will not be stressed by switching at the mains, its lifespan may be shortened because it will be running continually.

Appendix E: Using the QUICC-IDM Opto/Relay Drive Circuit

QUICC-IDM incorporates an optional optoisolator and relay drive circuit, which allows a variety of different loads to be driven. This is connected to PL6, and is completely separate from the direct PSU control signal on PL2. The latter is designed to operate with the original 8V supplies that came with the system, or any other PSU with a built in control signal, provided it only needs a few milliamps drive current.

Even if using a PSU with in-built control, you can still use the auxiliary drive circuit for other loads such as cooling fans. Otherwise, you can use the circuit to switch the PSU at the mains, or switch its output to the display panels. For nearly all these applications, some form of relay will be required, either directly driven from the IDM circuit, or containing its own driver stage. These options are discussed below:

Driving a relay directly
To do this, the IDM relay drive circuit should be fully assembled, with all components present. For 12V operation, the components described in the QUICC-IDM Assembly Instructions can be used. With other voltages, simply use Ohm’s Law to change the values of resistors R7 and R8 appropriately (for example, you would double them for 24V operation). Ensure that the base current of Q3, multiplied by its minimum gain, is higher than the current consumed by the relay, and lower the resistors if necessary. When doing this, bear in mind the CTR (Current Transfer Ratio) of the optoisolator, taking into account the LED drive current of approximately 9mA. The 4N35 device suggested has a CTR of 500%, so this should not be a problem.

The circuit diagram below suggests how to connect a 12V relay to the PL6 connector on the IDM board:











Note that QUICC-IDM contains a protection diode (D4), so you don’t have to fit an extra one across the relay coil. However, there is no harm in using a relay or module with a built in diode, providing you observe the correct polarity. A handy relay module from Maplin Professional Supplies (MPS) is LP07H (Remote power switch), which is primarily designed for driving low voltage loads , though can be adapted for mains use if care is taken on mounting it.

Using a Relay Module with an in-built driver stage
QUICC-IDM can drive either mechanical or solid state relay modules which incorporate in-built driver stages. Solid state relays generally come with full isolation and integral snubber networks, but if using one, beware that switch mode PSUs have very high inrush currents, so use a thyristor based module (rather than a triac), and overrate it massively.

If the relay module requires more than a few milliamps, you might as well use the full IDM relay drive circuit, as detailed above; otherwise, you can omit most of the drive components (Q3, D4, R7 and R8) and control the external relay module directly via the optoisolator. The following diagram suggests how to connect such a module to the PL6 connector on the IDM board, assuming a standard optoisolator (such as the4N35) has been fitted, and that the module requires a positive input drive signal:





Some useful modules from Maplin Professional Supplies (MPS) are:

LU10L - Mains power switch module (incorporates integral transistor drive)

LP55K - Mains zero crossing opto switch (effectively a solid state relay)

Note that a number of alternative configurations are possible, using different sorts of opto-isolators. All 4 opto pins on the output side are brought out to PL6, so more or less any device can be fitted, including devices with logic or triac outputs. However, the QUICC-IDM board is not designed for mains voltages, so voltages in excess of 50V should not be fed to the board.

Appendix F: Circuit Description
When reading this section, you should refer to the enclosed circuit diagram. 

QUICC-IDM is based on the original QUICC design in many respects, especially the RS232 to RS422 interface. The main changes are in the control circuitry, where the monostable and discrete logic have been replaced by a PIC16F84 (or PIC16C84) microcontroller (U6).

Note that the PIC device can be reprogrammed in-circuit via connector PL5. This is discussed in detail in Appendix G.

Serial Interface
This comprises U1 (a quad RS422 line receiver), U2 (a quad RS422 line driver) and U3 (a dual channel RS232 transceiver). Data is received from the PC on pin 4 of U3, and gets converted to TTL levels on pin 3. This is fed to both the PIC (pin 6) and U2 (pin 1). U2 converts this to RS422 on pins 2 and 3, which is fed via PL1 to the display panels. Data is received from the panels on U1 pins 14 and 15, where it is converted to TTL on pin 13. This is then fed through switch SW1h and gated with data transmitted by the PIC (pin 12) by U5c, a 2 input AND gate. The output is fed into U3 pin 2, where it is converted to RS232 on pin 5.

From this, you can see that the PIC receives any data transmitted to the panels, and vice-versa, because they are both on the same shared “party line”. Conversely, the PC receives any data transmitted from the PIC or the display panels, but not at the same time. Only one display panel or the PIC can transmit at any one time, otherwise garbage will result. And only one display panel can enable its transmission at any one time, otherwise it will contend with the other panels. Switch SW1h can be used to disable transmissions from the display panels, if they are blocking the IDM comms due to a malfunction.

Note that PL7 allows both reversed (DTE) and straight (DCE) cables to be used. In DTE mode, QUICC-IDM behaves like the original QUICC board. Also note that by rotating the links through 90 degrees, the serial paths can be looped back, both at the PC end, and at the PIC/panels. This is useful for diagnostic testing.

PIC Control Circuit
The PIC (U6) controls the PSU signal, the display panel reset, and the display flash clocks. It monitors the display watchdog signals, and the PC DTR line, as well as incoming PC comms. Basically, it forms the heart of the system, providing much more functionality than the original QUICC board.

The three display watchdog signals are received on U1 pins 2,1 (watchdog 1), 10, 9 (watchdog 2) and 6,7 (watchdog 3). They are converted to TTL levels on pins 3, 11 and 5, respectively, where they are passed through the enable switches (SW1a, SW1b and SW1c) to one input of the respective AND gates U5a, U5b and U5d. The other input of each gate is fed from the config switches (SW1e, SW1f and SW1g). The AND gate outputs are fed to the PIC port B inputs on pins 7, 8, and 9, respectively.

The PIC controls the display reset signal from pin 1, fed into U2 pin 7, and converted to RS422 on pins 6 and 5. The reset signal is also fed into the enable signals for U1 (pins 4 and 12), which will tri-state all signals from the display panels when they are in reset. The signal also feeds into config switches SW1e, SW1f and SW1g, thereby allowing the PIC to read them when the displays are in reset. The result is that the PIC reads the watchdogs while the panels are running, and the config switches when they are in reset. The reset signal also gets fed to transistor Q2, which drives the Standby LED (LED2) when it is low.

The PSU control signal originates on pin 2 of the PIC, where it gets fed into Q1. This drives the Run LED (LED3), the PSU control output on PL2, and the optional optoisolator U4. The PSU signal also gets fed into U3 pin 1, where it is converted to RS232 on pin 18. This is connected in turn to the PC DSR line, allowing the software to monitor the PSU status.

The PC’s DTR line is fed into U3 pin 19, where it appears as TTL on pin 20. This is fed directly into the PIC pin 11. Apart from using this to reset its standby timer, the PIC also derives the flash clocks, using programmable division ratios. These clocks appear on 17 and 18, where they are fed into U2 pins 9 and 15, and converted to RS422 on pins 10,11 and 14,15, respectively. Like the original QUICC board, they are fed through links PL8, allowing the polarities to be manually preset. However, since the clocks are also software programmable, this feature is unlikely to be required.

The PIC also directly controls the Fault LED (LED1) from pin 3, and the Boot LED (LED4) from pin 13. Note that the latter can be disabled via link PL10, in case it presents too much of a current drain for the PIC programmer (see Appendix G).

Opto/relay Drive Circuit
This has been discussed in detail in Appendix E, and allows external relay loads to be driven, either directly via Q3, or via their own control circuit, where connections are made directly to the optoisolator. When using the relay drive circuit, D4 protects against relay back EMF, but if such protection is required for the opto, it must be added externally.

As mentioned in Appendix E, various flavours of optoisolator can be used, but they must have the LED pinout on pins 2 and 3 of the 8 way DIL pads. For 6 pin optoisolators, the LED is connected to pins 1 and 2 of the device, which correspond to pins 2 and 3 of the 8 way pads as long as the device is correctly fitted. The silk screen shows the correct alignment for both 6 and 8 pin devices.

Power-on Reset and Brown Out protection Circuit
Though the PIC has an internal power-on reset circuit, this is not guaranteed to work with slow rising 5V supplies, and does not provide brown out capability. Therefore, provision has been made for an external circuit, consisting of U7, D5, PL9, C4, R16, R15, R19, D2 and SW2. This provides full brown out protection via U7 (as long as link PL9 is made), and also provides a manual reset via SW2. R15 protects the switch and U7 from high discharge currents from C4, while R19 protects the PIC from ESD and spikes. It also protects the switch from shorting the programming supply, if it is inadvertently pushed during programming. D5 protects U7 from the programming supply, in case it is inadvertently applied with link PL9 made; note, however, that programming will be impossible in this case. See Appendix G for more details.

Note that with PL9 removed, the circuit still provides a normal power-on reset capability, though obviously there will be no protection from brown outs. For this reason, PL9 should be made whenever the in circuit programming capability is not being used.

Appendix G: In-Circuit PIC Programming
As mentioned before, the PIC code is not copy protected, and you are free to make modifications for your own personal use. To make code development easier, QUICC-IDM features an in-circuit programming capability, via connector PL5. The pinout is as follows:


1 - +5V

2 - RB6 (clock)

3 - RB7 (data)

4 - MCLR (VPP)
5 - 0V

You can connect both commercial programmers (such as the PICSTART Plus) and home-brew programmers to this header, providing they conform to the serial programming specification outlined in the Microchip data book. However, there are some important points to note:

· Unless the programmer is capable of providing 5V at several hundred milliamps (assuming display panels are connected), you should not power the board from the programmer’s own supply; instead, either power the programmer from the 5V supply to the board, or keep the two on separate supplies and make no connection to pin 1 of the header. This latter scenario applies to most commercial programmers.

· During programming, a high (12.75V) voltage is applied to pin 4 of the header, and in turn to the reset (MCLR) pin of the PIC. This will cause approximately 18mA current to flow through diode D2, which will not cause any problem, unless the programmer cannot supply this much current. However, if the reset button is accidentally pushed during programming, up to 60mA could flow, which will be far more likely to overload the programmer, and could also damage the button, as it’s not rated for this current. For this reason, you should not push the button while programming.

· You must remove the link from PL9 during programming, otherwise programming will fail because D5 will drop the voltage to a lower level, and U7 could be damaged. To ensure this is done, use a programming cable with an 8 way Molex header. Do not connect anything to pins 1, 2 or 3; the remaining pins are as described above, but offset by 3 (so pin 3 becomes pin 6). You will find that in order to fit the cable, any link from PL9 has to be removed beforehand.

· The RB7 port is also connected to the “BOOT” LED, which doubles as a handy programming indicator. However, if the programmer cannot provide the 10mA drive current and maintain reliable logic thresholds, you may have to disconnect the LED via link PL10.

· The RB6 port is also connected to the PC’s receive line, so during programming, garbage will be sent down the line. This should not be a problem unless QDSL32 is currently running, where they could report comms errors. For this reason, it is advisable to always exit these programs before starting programming.

· To prevent possible latch-up in the IDM circuitry or the programmer itself, ensure that both devices have power before connecting them together. To prevent ground loop currents, it’s also advisable to keep at least one power supply isolated from mains earth.

· Some programmers (such as the PICSTART Plus) tend to keep the PIC in reset even after programming has stopped, so the programming header will have to be removed to recommence normal operation.

· Remember that under normal operation, RB6 and RB7 are outputs, and that whenever the PIC is out of reset, it is likely to be driving these pins. This may cause a problem for some programmers, as they may assume that the device is not driving these pins when not being programmed (as they have supposedly removed power from it). Under these circumstances, the programming header will have to be removed when not programming.

· Only use this facility for initially programming blank PICs, or updating the existing firmware. Do not fit devices containing old programs for different products, since there is a high possibility of I/O conflicts, that could damage the PIC and other circuitry before you have had a chance to program the device.

When connecting a commercial programmer, the best technique is to use an 18 pin header, and simply wire the PL5 signals to the corresponding pins on the device. Thus assuming the 5V is left disconnected, the PL5 to header connections will be:

PL5 1 - NC
PL5 2 - header 12
PL5 3 - header 13
PL5 4 - header 4
PL5 5 - header 5

For home-brew programmers, the same technique can be adopted (if they already have a programming socket), or a dedicated connection can be made. If making a dedicated programmer, it could be powered off the QUICC-IDM board. The 12.75V programming voltage could be provided via a small step-up converter, such as the MAX771.
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