Z80 Board 

Part 1

Preparation.

Board Layout and components selection:

I've decided to use a board layout of 220 x 160 mm to give plenty of space for each component. I've also decided to use two EPM7128 CPLD. One as a memory decoder and one as an I/O decoder/interface.

You don't have to lay your board out the same way or use two EPM7128s. I'm using FreePCB to do the board layout and am not going to bother with a schematic as there's only a dozen ICs or so. But if you want to do a schematic I'd recommend using Eagle as it's cheap (Free) and easy to use.

So lets start:

Drag and drop your components from the parts library onto your virtual board. This should take you a quite a few minutes.

Now lets do the power supply. Connect the 9V DC input to the 7805, voltage regulator you could pop a fuse in series with this if you want as a safeguard, also popping in some smoothing capacitors between 0V and 9V input will help. I will also be putting in a LED to show that the board is ON or OFF.









Now we have 5 Volts and ground (0V) ! These need to go to every IC, Z80, EPM7128s, V9958, SRAM, EEPROM,  FLASH,  MAX232 , 41464 DRAMs. They'll also have to be connected to very connector, printer DB25 (or Centronics ), PS2 , Com2,Com2 DB9, Scart (TV) etc... This will take some time as you'll have to look at every connectors datasheet/pinouts to see which pins are ground and VCC 5v ! This is a time consuming part of the build. Use your logbook to make notes and jot things down. I tend to cut-out the pin-outs and glue them into my logbook to save drawing them!  A bit like Blue Peter. It's very important to note things down and keep an accurate log otherwise you'll get in a muddle later !

We can also connect a RESET button placed at the front of the board, this is a SPST momentary switch. It simply momentarily pulls the CPU Z80 Bus RESET  to zero  . The exact wiring for this can be found in the Z80 Data-sheet with pull-up resistor values etc.

Now you know why you printed out all those datasheet IC pinout diagrams !!  By now ( several hours later) your ready for a cup of tea. Save all your work and we'll resume next week !!

Part 2

Connector Z80 Bus , &  I/O Bus.

Now lets connect the Z80 Bus to the EPM7128 (lower one) this will be used to decode RAM/EEROM/FLASH and could extra logic for producing Video (like on the ZX Spectrum or Amstrad CPC) . This video could theoretically be Fed into the V9958s external video in socket !

The Z80 BUS consists of address line A0..A15, Data lines D0..D7, and control signals, Halt, Reset, R/W , MREQ,IOREQ etc 36 lines in total 40- Crystal,Vcc,Gnd.

Make a note of which I/O lines on the EPM7128 you connected these too!! As you'll need this information later.

The Z80 I/O Bus consists of  D0..D7, A0..A7, R/W, I/OREQ this will go into the upper EPM7128 CPLD , again noting which pins go to which CPLD I/O lines!

So now we should have the Z80 BUS connected to one CPLD EPM7128 and the I/O BUS connected to the other CPLD.

This all sounds quite easy, but you should of discovered that's not. It'll of taken you several hours to do this properly making notes as you go in your logbook.

Now we can connect the 20MHz Crystal to the Z84C0020 CPU.. this is straight from the datasheet, one crystal plus two capacitors!. Then the 21.4772 Crystal on the V9958 in much the same way !

Now you can go and have a cup of tea …....you've earned it !

* Don't forget to save your work *

Part 3

Connecting SRAM, EEROM, & Flash 

Now lets connect the SRAM, obviously data-lines D0..D7 go to the corresponding lines on the Z80 bus, as do address lines A0..A13 giving 16K bytes blocks , so RAM is put into 16k blocks. The control lines R/W go the Z80 Bus too.  CS chip-select goes to the CPLD as this determines when the chip is ON or OFF and address lines A14,A15,A14 go to the CPLD as this selects which block is pages in.

EEPROM is connect in a very similar way to SRAM,  D0..D7 to Z80 bus, A0..A13 , plus R/W to Z80 BUS again giving 16K blocks. However only A14 & A15 are connected to the CPLD , chip-select goes to the CPLD.

Flash memory can be missed off if you want, if connected then it's connected just like the SRAM again giving 16K blocks which can be switched in or out.. It could also be connected via a DIL/SIL connector like a ROM cartridge allowing it to be removed.  So you could have lots of cartridges to plug in each 512K bytes big.... just like popping in SD cards !!

For exact details it's best to look at each ICs pinout from the datasheets !

Part4

Connecting Printer,Expansion port,Keyboard & Joysticks

Now lets connect the printer, Connect it to spare I/O lines on the CPLD for I/O . I believe 13 I/O lines are needed these include D0...D7 plus control signals for handshaking and stuff.. 5V and Gnd should already be connected.  You can either use a DB25 and configure it like a PC LPT port or a Centronics ports as in the original Einstein.  The pinouts for an LPT1 port can be found on Wikipedia and a Centronics from the Einstein manual. Remember to make notes of what goes where in your logbook!

The Expansion port is normally just the Z80 BUS, but sometimes it is the Z80 BUS plus extra control signals.. it's up to you how you wire it. I wouldn't worry about the original Einstein's connectors and expansion ports.. as most of the stuff it was connected to is completely obsolete! Think of how it can  be connected to modern equipment not old !

The PS/2 keyboard and mouse.. they have DATA and CLK that need to be connected to available I/O lines. It might be worth just connecting these to the nearest CPLD for convenience. Again making notes in your logbook!

The two joystick ports can be connected like Atari ones, I believe that gives 5 data-lines each , so giving 10 I/O lines to the CPLD. Of course you could miss them off. Or if your short of I/O lines use another CPLD like a ATF1502 or micro-controller to connect them.

Part 5 

Video V9958 Circuit.

Part6

Sound Chip 
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