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Introduction
The QEDD9008 display driver was originally available on the surplus market over 10 years ago, sold by a company called Greenweld. It is a complete 8 x 4 character LED dot matrix display subsystem, sporting the following features:

· Can display the full ASCII character set, including accented and graphics characters.

· Characters can be displayed in three colours (red, green or yellow).

· Attributes (colour/flashing) can be adjusted separately for each character.

· Contrast can be adjusted smoothly from zero to full brightness.

· Two separate, externally driven flash clocks.

· RS422 serial comms running at 12500 baud (works with a PC at 12800 baud).

· Built in manufacturing diagnostics and resident debugger.

· Based around the HD64180 CPU, with socketed EPROM (allowing easy code upgrades).

· Up to 15 can be connected to form a large panel - tile number set by on board links.

After working out how to drive the panels, I developed a control board (QUICC-IDM) and DOS software (QDSL) that allowed up to 3 panels to be controlled from a PC. Later, I developed completely new firmware (EDF) that provides enhanced functionality and a stunning range of new effects. The project was very successful, but eventually the panels sold out, and it came to a natural end… or so I thought. Recently, it has emerged that Display Electronics are still selling the panels (part number NG43), after buying up surplus stock from Greenweld. Here’s the link:
http://www.distel.co.uk/asps/details.asp?ID=54006NG43&AP=87.54&CY=USD&ER=0.55972
Since there are still panels available, I have taken the opportunity to update the documentation, though be warned that there may still be some out of date information lurking in here.

It should be noted that this document describes operation with the original QEDD9008 firmware installed. If you are running with the new EDF firmware, you should refer to the separate EDF documentation.

Getting Started - Powering the System
For each unit, the power requirements are:

5V at 300mA max. (logic supply)

24V at 20mA max. (MOSFET row driver supply)

8V at 9.5A max. (LED display drive)

From the above figures, it is obvious that the 8V supply is the most problematic; the original 8V supplies from Greenweld have now sold out, so you need to find a suitable alternative. Fortunately, you can get away with a 7.5V or even a 5V unit, though the display will obviously be dimmer with lower voltages, and you will have to make adjustments to the display protection circuit if you are using it (see later). Bear in mind that the display loading drops to almost zero when all LEDs are off, so the PSU you choose should not have minimum load constraints.

For a list of connections, refer to Appendix A. Basically, to power the system, you need a 9 way AMP "Mate-N-Lok" connector (see Appendix for part number), which carries the 8V and 24V supplies, along with two spade terminals to carry ground to the tabs on the main board (you must fit these, otherwise you are likely to fry the logic supply ground). Finally, a three pin Molex header provides the 5V logic supply.

You should also note that the original system contained a safety feature where the 8V PSU is shut down if any display stops scanning, due to a processor crash or whatever. With an unprotected system, such a failure could easily burn out some of the LEDs, as they are driven with peak currents up to 150mA each. The QUICC-IDM control board I designed contains a suitable protection circuit, but if you want to knock a system together quickly, you should take the following precautions:

· Always power on the 5V and 24V supplies before turning on the 8V supply.

· Always turn off the 8V supply first, and then wait for a few seconds before turning off 5V and 24V.

· Never attempt to reset the system by momentarily interrupting the 5V supply.

Note that if you are using the display panel protection circuit with a lower voltage supply (typically 5V), you will need to make the following mod to the panel. All you need 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.

Running up the Embedded Diagnostics
This is probably the most sensible thing to do at first, as the diagnostics test out most aspects of the system, and do not require any external communications to run. To prepare the unit for this, carefully remove both display panels from the CPU card, and change the links as follows (see Appendix B for a list of functions and locations):

P4 - remove all links (select default tile 0).

JP4 - link pins 1 and 2 (select diagnostics), and keep 3 and 4 clear (normal command set)

JP15 - make the middle link (pins 3 and 4) only (selects internal display scan)

The remaining links can be left at their existing positions for now. Refit the display panels and turn your attention to the P3 jumper on the back of the board. This controls both the diagnostics contrast setting, and the selected test number.

The system has been inherently designed so that the diagnostics contrast will be zero (blank) unless at least one of the upper four P3 jumpers (pins 9 - 16) is made. This was presumably so that if diagnostics was accidentally entered while the unit was running, it was less likely to display an embarrassing message. Therefore, to get a diagnostics display, link pins 15 and 16 (most significant bit). If you want full control, connect a BCD thumbwheel switch to these four jumpers, and you can accurately set the contrast.

Next, you need to be able to select the test number, via the lower four P3 jumpers (pins 1 - 8). Again, a BCD thumbwheel is by far the best method, otherwise you will find yourself continually fiddling with links (and having to restart the system in some cases). Note that the switch should operate so that 0 means no connections made.

Once you have this all set up, power the system up with test number 0. You should immediately get a bright red display along the lines: "TEST ROM QEDD9008 Rev 1.00 10/04/91". If you don't get anything, immediately power down, and check the connections and links. If JP15 is not set correctly, the display will not scan, and if the upper P3 jumpers are not made, the display will be at zero contrast. If you get a mass of text, along the lines "QUICK EU 23456789  MITED. a rstuvwxy", then the display has gone into the normal runtime mode; check that JP4 is set correctly.

Assuming that everything is OK, you can try out the various built in tests, described as follows:

1) Flash 01 test - Tests flash clock signal 1, requiring an external differential signal to be applied to P5 pins 11 and 12. When this is done, the displayed message will change from yellow to red. Unfortunately, the test hangs unless the signal is toggled, so to move on to another test, you will either have to reset the system, or temporarily short one of the pins to ground.

2) Flash 02 test - Tests flash clock signal 2, and behaves much as for test 1, except that the signal is across P5 pins 15 and 16, and the display changes from green to red when the signal is applied.

3) Row/Column Addressing test - This displays scrolling horizontal bars, then scrolling vertical bars, and finally, it illuminates all pixels (good for testing your power supply capability). Each step is repeated in the three available colours.

4) Contrast Test - Displays the message "QEDD9008 Contrast Test" and fades it up and down in each of the three available colours in turn.

5) Serial Test - Displays a message showing the transmitted character in green, and any received characters in yellow. Only sends a character whenever it receives one. You can check out the serial port in loopback mode by connecting P5 pin 3 to pin 5, and pin 4 to pin 6 (two shorting links are ideal), whereupon the display will cycle through the character set. Alternatively, if you connect it to a terminal (see later), you can send characters to it (and see them displayed), and see characters it sends to you on the terminal. Characters less than 32 will be displayed as a binary bit pattern in columns.

6) Red Uniformity test - Fills the display full of "B" characters, presumably to check for display uniformity.

7) Green Uniformity test - Same as test 6, but in green.

8) Yellow Uniformity test - Same as test 6, but in yellow.

9) Scrolling Character Set - simply scrolls all four lines through the entire character set, in red. Each line is offset, so that 32 sequential characters are displayed at any one time

Any other test numbers (selected by binary rather than BCD) will result in an "Invalid Test No." message being displayed.

Controlling the Unit from a PC
Now that you've got the internal diagnostics going, you'll no doubt want to try displaying messages via a PC. To do this, you will need to build a proper RS232 to RS422 converter or use the ready made QUICC-IDM control board that I can provide. However, as a temporary measure, you can bodge a simple converter with some wire and a couple of 1K resistors, as shown:
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Note that The resistors are designed to protect the display panel's RS422 receiver from the high RS232 voltages that could otherwise damage it. Also note that you should connect the ground lead to the logic supply ground, as close to connector P5 as is practicable. This circuit seems to work very well with most panels, but is far from an ideal solution. Out of 6 panels I tried, only one showed any comms errors at all, and these were infrequent.

Next, you need to set up a PC terminal to communicate with the display. I used S4DRIVER, a freeware utility that comes with the Dataman S4 EPROM emulator, but almost any terminal emulator will do, provided you can select the required 12,800 baud rate. Note that this is the nearest a PC can achieve to the 12,500 baud that the display panel uses, and is perfectly acceptable, as the bit error is 2.4%, resulting in 24% error per character, well within the 50% margin available.

To prepare the display for runtime mode, remove the display panel hiding header JP4, and remove the Diagnostics select link. Providing that you've already set the other links as outlined in the previous section, the system is now ready for use. Refit the display panel, connect to the PC, and power on. At this point you should get the "QUICK EU 23456789  MITED. a rstuvwxy" message, which is what would be shown on the first tile of a big system (changing the P4 links will change the message to another tile in the display).

Note that to achieve maximum contrast, you should remove all links from P3 on the back of the board (or set the thumbwheel switches to zero). This is because these links attenuate the red and green contrast (lower: red, upper: green), presumably for colour and intensity matching across a big system. However, this feature did not appear to have been used in this case.

You are now ready to start sending data: full details of the serial protocols are given in Appendix C, but here's a brief summary of the most useful commands:

001 <(position / 4) + 128> < text>  - start text at specified position

002 <(position / 4) + 128> <attrib> - start attributes at specified position

004 <contrast + 64> - change whole display contrast

Remember that you can enter ASCII characters by holding down Alt and typing the 3 digit code on the numeric keypad; this is extremely useful for control characters. Try displaying a simple message by sending 001 128 "HELLO!". Remember that the original system was three modules wide, so to get to the second line, you either need to type in 16 more characters, or move the cursor to the second line by issuing another command (position 24). See Appendix C for more details.

Note that positions are divided by 4 (so that you could use 1 byte to address a large system), and that they have to have the top but set, therefore only allowing 7 bits resolution or 512 chars (16 modules) to be addressed (in fact, only 15 modules can be addressed in practice). When setting attributes, only the first 5 bits are actually used, though at least one higher bit must be set to avoid the codes being interpreted as commands. This conveniently allows you to enter attributes as normal text, so for example 'A' is red, 'B' is green and 'C' is yellow.

More Advanced Ideas - QDSL and Flash Clocks
If you want to generate lots of fancy effects, you'll need a flexible, purpose designed bit of PC software. Fortunately, help is at hand, in the form of QDSL (QEDD9008 Display Script Language), a flexible freeware program that I've developed. QDSL32.EXE is a Windows console program (the original QDSL.EXE only runs under DOS), and should run on all modern Windows variants including Windows XP and Windows 2000,. It takes in .DSL script files, which contain text and command codes, allowing all sorts of wipes, scrolls and fades to be implemented. A full description of QDSL is beyond the scope of this document, so you should refer to the text file that came with it, if you are interested.

One extra thing that QDSL does is to drive the flash clock(s) via the (otherwise unused) DTR handshake line from the PC. This allows you to control the flashing via embedded script commands, and even stop it altogether. The way that connector P5 is wired suggests that the two clocks can be connected to run in antiphase, but to do this you will need to build a proper RS232 - RS422 driver or use the ready made QUICC-IDM control board. Another quick bodge to drive one or both together is shown below:
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QDSL uses the timer interrupt to toggle the flash clock in the background, thereby allowing completely automatic operation. Note that flash clock 2 also has a alternative mode where "?" characters are displayed when the clock is active. This may have been used as a "reveal hidden info" function, in which case the flash clock would have been kept in a steady state (QDSL can also do this).

Driving Multiple Modules
If you have more than one display module, then there is no reason why you cannot connect them together. Since each module maintains an image of the entire 15 tile display, you can send the same data to all modules. The only constraints are that the watchdog signals are routed separately, and that no more than 7 modules are driven from one RS422 transmitter (it may be possible to drive more, but operation cannot be guaranteed). Since the panels have three possible watchdog output selects, you can connect three units directly to one cable, and since three panels form a complete row, this is a convenient number to work with. For this reason, QDSL has been written to control up to three modules, and can automatically detect the number of modules fitted if you are using the QUICC-IDM control board.

When connecting up modules, you need to set the links correctly on each one. Ensure that the watchdog output links (JP38) are set differently for each module (see Appendix B), and that the DMA output links (JP39) are removed. The original system drove the displays synchronously (with JP15 set for external NMI input), but in they will operate perfectly well in standalone mode.

Finally, you need to set up the tile links (P4) correctly for each module, so that it shows the correct part of the display. You can do this without having to send any data, by checking that the start-up message displays contiguously across all three modules. You should also check your power supply capability (up to 29A approx. for three modules), and design a proper RS232 to 422 converter or use the ready made QUICC-IDM control board - it's very unlikely that the bodges described above will work reliably for more than one module.

Appendix A: External Module Connections
Power Supply Requirements:
5V at 300mA max. (logic supply)

24V at 20mA max. (MOSFET row driver supply)

8V at 9.5A max. (LED display drive)

Power Supply Connections:
Logic supply - P16 on CPU card (3 way Molex):


1 - +5V



2 - 0V



3 - NC

Display Ground - P13 and P14 on CPU card (spade terminals):


These must be connected to the 8V PSU ground, to prevent burnout of P16.

Display Power - P8 on Transistor card (9 way AMP Mate-N-Lok):


1 - 0V



2 - NC



3 - 0V


4 - +24V


5 - 0V



6 - +24V


7 - +8V



8 - 0V



9 - +8V

Part Numbers for connecting to P8:


9 way housing - RS 848-880


Socket contact 24-18 AWG - RS 849-091


Socket contact 20-14 AWG - RS 849-108

Interface Requirements (data receive/transmit):
Standard: RS422 (uses DS34C86 and DS34C87 drivers)

Baud rate: 12500 (works with PC at 12800 baud)

Parity: None

Data bits: 8

Stop bits: 1

Note that the nearest PC baud rate of 12800 baud results in a 2.4% bit error rate, or 24% per character. This is well within the maximum allowed error of 50%, resulting in reliable operation.

Interface Connections (P5):
All interface connections are via P5 (26 way IDC connector) on the CPU card, and are balanced RS422 differential signals. Each differential pair is connected across two adjacent pins, and apart from flash clock 1 (pins 11 and 12) and the external NMI input (pins 13 and 14), the positive signal is always connected to the odd numbered pin.


1, 2 - Watchdog position 1 output (JP38 1-2 and 7-8 made)


3, 4 - Display data receive


5, 6 - Display data transmit (only in debug or diagnostics mode)


7, 8 - NC


9, 10 - NC


11, 12 - Flash clock 1 input (reversed polarity - pin 12 positive)


13, 14 - External NMI (display refresh) input (JP15 either 1-2 or 5-6, selecting polarity)


15, 16 - Flash clock 2 input


17, 18 - Watchdog position 2 output (JP38 3-4 and 9-10 made)


19, 20 - DMA end output signal (JP39 1-2 and 3-4 made)


21, 22 - Watchdog position 3 output (JP38 5-6 and 11-12 made)


23, 24 - Display reset input


25, 26 - NC

Appendix B: Jumper Settings
All jumpers are located on the CPU card, and with the exception of P3, require the display panels to be removed, before they can be altered. Note that where a group of 4 links represents a numerical value, 0 means no link set, and 15 means all links set. Connecting these to a thumbwheel switch will allow direct setting of the numerical value.

Note that these jumpers are only relevant for the original QEDD9008 firmware, and not for the new EDF firmware. Refer to the EDF User Guide for further information.

P3 - Diagnostics test number and contrast/runtime contrast attenuation:

Diagnostics test number or runtime red attenuation (lower nibble):


1, 2 - Bit 0
3, 4 - Bit 1
5, 6 - Bit 2
7, 8 - Bit 3

Diagnostics contrast or runtime green attenuation (upper nibble):


9, 10 - Bit 0
11, 12 - Bit 1
13, 14 - Bit 2
15, 16 - Bit 3

Test numbers (0 equals no links set):


0 - no test ("TEST ROM QEDD9008 Rev 1.00 10/04/91" displayed)


1 - Flash 01 test (requires flash clock 1 toggle - P5 pins 11, 12)


2 - Flash 02 test (required flash clock 2 toggle - P5 pins 15, 16)


3 - Row/column addressing test in 3 colours


4 - Contrast test in 3 colours


5 - Serial test (link P5 3-5 and 4-6 to check loopback)


6 - Red uniformity test (mass of 'B' characters)


7 - Green uniformity test


8 - Yellow uniformity test


9 - Scrolling ASCII character set in red


10 - 15 - displays "Invalid Test No." message

Diagnostics contrast (0 equals no link set):


0 - invisible (almost)


1 - minimum usable


9 - maximum


10- 15 - same as 9 (maximum)

Runtime attenuation (either red or green - 0 equals no link set):


0 - maximum contrast (no attenuation)


15 - minimum contrast (max. attenuation)

JP4 - Diagnostics/runtime mode select and alternative command select
Note that the unit must be reset for these settings to take place. Also note that the alternative command set allows another 15 modules to be addressed, as it will respond to different character and attribute commands (05 instead of 01, and 06 instead of 02).


1,2 - made for diagnostics mode, open for runtime mode


3,4 - made for alternative command set, open for normal command set

JP15 - NMI (display refresh) select
For standalone operation, link the middle pins (3-4). Otherwise select the input polarity you require.


1, 2 - external input, reversed polarity (P5 pin 14 positive, pin 13 negative)


3, 4 - standalone operation (connected to processors timer out)


5, 6 - external input, normal polarity (P5 pin 13 positive, pin 14 negative)

P4 - Tile number select
These specify where this particular module fits into the overall display, and form a 4 bit number:


1, 2 - Bit 0
3, 4 - Bit 1
5, 6 - Bit 2
7, 8 - Bit 3

Display mapping (15 means all links made):
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Note that a value of 0 (no links made) selects tile 1, which is the same as 15 (all links made)

JP3 - Display Reset
Simply shorting these resets the display processor. Note that this is the same as applying a reset signal to P5 pins 23/24, but does not require any voltage. However, it's of limited use because it's under the display panel.

JP1 - Preset clock speed (do not connect)

This appears to be a clock speed preset, but pins 1,2 and 4 are already shorted. Therefore, do not link any pins. They may have been used as test points in the original system.

JP38 - Watchdog output select
These select which of the 3 RS422 channels the watchdog signal appears on, so that up to 3 displays may share a single cable. In all cases, only 2 links should be made:

1, 2 and 7, 8 - selects watchdog output 1 (P5 pins 1, 2)

3, 4 and 9, 10 - selects watchdog output 2 (P5 pins 17, 18)

5, 6 and 11, 12 - selects watchdog output 3 (P5 pins 21, 22)

JP 39 - DMA finish output enable
Linking pins 1, 2 and 3, 4 enables the "DMA finish" output. Only one panel per cable should have this enabled. This signal appears to be used to signal that a display refresh has finished, but will only be relevant for multiple modules if they are being externally refreshed (JP15 not in centre position).

Appendix C: Runtime Serial Protocols
Note that this information is only relevant for the original QEDD9008 firmware, and not for the new EDF firmware. Refer to the EDF User Guide for further information.

Command summary:

001 <(position / 4) + 128> < text>  - start text at specified position

005 <(position / 4) + 128> < text>  - alternative command for text write (JP4 3-4 made)

002 <(position / 4) + 128> <attrib> - start attributes at specified position

006 <(position / 4) + 128> <attrib> - alternative command for attribute write (JP4 3-4 made)

004 <contrast + 64> - change whole display contrast to specified value

014 <tile select> - switch selected tile into debug mode

015 "L" <hexfile> - download and execute Intel hex file

Display update commands (1,2,5 and 6):
Commands 1,2,5 and 6 follow the same pattern, where the byte following the command code specifies the starting position, to the nearest multiple of 4. This value is offset by 128, so a value of 128 selects position 0, while 129 selects position 4, 130 selects position 8, etc. Thus for a single module system, the four lines can be selected by:


128 - top line

134 - second line
140 - third line

146 - fourth line 

The text is normal ASCII text. values above 127 are special accented and graphics characters. Some accented characters match those in the PC character set, but the graphics characters are totally different. Note that a value of 192 is a full block, turning every dot on.

The attributes are bit fields, which are broken down as follows:


0 - select red (yellow if bit 1 also active)


1 - select green (yellow if bit 0 also active)


2 - select flash clock 2, on/off


3 - select flash clock 1, on/off


4 - select flash clock 1, changing to ? chars

Higher bits do nothing, but at least one must be set, otherwise the attribute would be recognised as another command code. This means that attributes can be set using simple ASCII codes, such that:


A - red


B - green

C - yellow

Note that attribute bits can be combined, though if bits 0 and 1 are the same, yellow will result (so 0 is the same as 3). The flash clocks can be combined as well, though bit 4 will take priority over bit 3.

Contrast selection command (4)
Command 4 takes in a value between 64 and 98, adjusting the contrast from the minimum through to the maximum. Values outside this range do nothing. Note that on certain panels, contrast values of 64 (and sometimes 65) may cause the watchdog circuit to time out, thereby tripping the protection circuit. Higher values will also be affected if any of the P3 attenuation links are made. see Appendix D for more details. 

Miscellaneous Commands (14 and 15)
The resident debugger can be entered, by issuing command 14, followed by a "tile select" value, made up from both the P4 links, and the "alternative command select" link, JP4, pins 3 and 4 (link open signifies logic 1). These values are combined as a bit field, with JP4 (3-4) forming the upper bit, and offset by 32, so for example:

63 - all links open

48 - all P4 links made, JP4 (3-4) open

47 - JP4 (3-4) made, others open

32 - all links made

Once the debugger has been entered, the display will blank, and you will get a message on the terminal. You can then use the following commands:

d <addr> - dump single line starting at <addr>

d <start> <end> - dump all locations between <start> and <end>

s <addr> <data> - poke memory starting at <addr> with data value(s) <data>

g <addr> execute code at <addr>

Note that if you want to restore the display while in the debugger, you can issue a "g 11CF" command. However, be careful because it is possible to crash the system ,and possibly burn out the display, unless you have a protection circuit fitted.

Also note that if you have more than one display on one cable (or set of drivers), you should not invoke the debugger on more than one at a time, otherwise contention on the transmit lines will occur.

The Intel hexfile download command appears to designed to allow replacement code to be loaded into RAM, though whether this was used for normal operation or just debugging is unclear. After issuing the command, you must send an "L" character, followed by the hex file itself. After the end record has been received, execution will start at address 0x6000.

Appendix D: QUICC-IDM Interface Board
This document has described the basic operation of the QEDD9008 display panels, and has provided enough information for you to develop your own interface hardware. However, it would make more sense to use the very high quality QUICC-IDM (QEDD9008 Universal Interface and Control Circuit – Intelligent Display Manager) control board that I developed some time ago, which offers the following features:
· 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.

The QUICC-IDM board is a high quality double sided, plated through hole board with silk screening, and is fully RoHS compliant, using a lead-free solder finish. It is supplied as a blank board and comes with a pre-programmed PIC16F84 microcontroller (not copy protected) and software including the latest version of QDSL32, a configuration utility called IDMUTL32, and copies of the PIC hex files.
Please note that the QUICC-IDM board is an interface and power management board only, and does not provide any storage of messages, etc. Therefore, you will always need a PC or some other controller to drive the displays. When I developed this board over 8 years ago, the PIC16F84 was the only flash device available, and therefore it was quite a challenge to implement a software UART in the device, as well as providing all the other required functionality. These days, it would be really easy to develop a system using a PIC with a built in UART, and provide offline message storage with serial EEPROMs, etc. However, given the age of the project and other commitments, I do not have any plans to develop such a board.

For further information, you can contact me via the appropriate channels. To prevent spam, I have not included my email address here.

Appendix E: Enhanced Display Firmware
The original QEDD9008 firmware was severely limited in many respects, providing only simple test displays in three colours and only allowing very slow and crude PC-driven effects. Therefore, I have developed new Enhanced Display Firmware (EDF) which provides the following features:

· Lots of new FAST pixellated effects, including super smooth scrolls, wipes and dissolves

· Superb colour plane splitting scroll effects

· No slowing down due to communication bottlenecks

· All effects will work with one, two or three panels fitted

· Stunning colour fades, multicolour characters and colour “rolling” effects

· User defined characters (31 available)

· Superb new flash modes, between colours and even characters

· Additional diagnostic commands and status reporting

· New character set with PC-compatible graphics

· Automatically detected by QDSL32, which supports all EDF features

· Perfectly integrated with the QUICC-IDM control board

EDF is available for free as software Hex files, which you must program into suitable 27C256 EPROMs. If you lack in-house EPROM programming facilities, or don’t even know what a UV EPROM looks like, I can supply ready programmed EDF EPROMs in packs of three. 
For further information, you can contact me via the appropriate channels. To prevent spam, I have not included my email address here.
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