
Subject: new, small footprint 68000
Posted by norwestrzh on Tue, 14 Feb 2023 20:17:36 GMT
View Forum Message <> Reply to Message

Here's a new, small 68k SBC.  It has 2MB of SRAM, 128k EEPROM, a 68681 DUART (2 serial
ports @ 38,400) and a compact flash interface.  The CPU I'm using is an MC68HC000FN20 that
runs at 25 MHz.  I got a couple of HC Coldfire CPUs (from Germany, I think) that also run at 25
MHz.  Everything on the board is either PLCC or through-hole 74LS.  The Winbond W27C512
EEPROMS are the only programmable components.  It's an excellent little 68k platform that can
be easily tinkered with.  I've written a little utility to exercise the compact flash, and I can read and
write sectors to the CF, and get it to cough up its ID data.  Working on a CBIOS to run CP/M68k at
the moment.

Please forgive the bodge for the MCP130 watchdog.  When I was working on bringing up the
board, I was getting spurious resets/halts so I thought that it might be causing them.  I removed it,
and later found that it was working just fine.  At that point, with the other stuff soldered onto the
board, I found it very difficult to try to re-mount the thing.  So it is patched onto the board.  The
next version that I build will be much more photogenic!

I'm wondering if it would be possible to run fuzix/mCLinux on it?

Many thanks to Plasmo for his help with some of my bone-headed mistakes, and for offering help
with things 68k!

Roger

File Attachments
1) small68k.jpg, downloaded 440 times

Subject: Re: new, small footprint 68000
Posted by will on Tue, 14 Feb 2023 22:00:57 GMT
View Forum Message <> Reply to Message

Looks cool! Too little RAM for a contemporary Linux. Fuzix would almost certainly be possible --
do you have a device on board that could be used to generate the timer interrupts? I think you
could potentially steal one of the UARTs for this if there's nothing else, but some sort of
programmable counter/timer would be ideal.

Subject: Re: new, small footprint 68000
Posted by norwestrzh on Wed, 15 Feb 2023 00:11:13 GMT
View Forum Message <> Reply to Message

I think that the 68681 DUART is capable of a programmable count down that generates an
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interrupt.  I just have to figure out how to set it up.

Roger

Subject: Re: new, small footprint 68000
Posted by greghol on Wed, 15 Feb 2023 06:49:02 GMT
View Forum Message <> Reply to Message

If you can get a bigger FLASH in there then it should be able to boot uClinux.

See Katy68: https://www.bigmessowires.com/68-katy/

Greg

Subject: Re: new, small footprint 68000
Posted by etchedpixels on Wed, 15 Feb 2023 15:10:34 GMT
View Forum Message <> Reply to Message

68681 is just a fancy 68K version of the old 2681 so it's got a timer on it with interrupt. However if
you are using that to generate the baud counter you can't also use it for the system timer.
Assuming your 68681 is fed off the usual 1.8/3.7/7.3 MHz crystal that should be fine as you've got
all the baud rates from the dividers.

Fuzix should run fine on it. Old 2.0 era ucLinux should likewise (and doesn't need a bigger flash
as you can RAM load it). Modern uclinux isn't so useful. It's grown a lot as machines have. I sort
of got it booting on Tiny68K but it was eating tons of memoy and slow as molasses so i gave up.

If your plumbing and boot is the same as the tiny68k it may actually just run the tiny68k kernel as
is. That prods the RAM to check if it's a 2MB T68KRC or a 16MB Tiny68K.

Subject: Re: new, small footprint 68000
Posted by norwestrzh on Sun, 26 May 2024 21:16:47 GMT
View Forum Message <> Reply to Message

Here's a new variant of the small 68k described above.  This one uses a MC68SEC000FU20
CPU.  I find soldering TQFP 0.8mm chips  very  challenging, but my friend Johan soldered one on
an adapter PCB for me.  He's a soldering whiz!!  I just replaced the PLCC 68000 with four 8x2
headers to accommodate the adapter board.  Otherwise, the design is essentially the same. 
Johan told me that he was able to "free run" that CPU at 50 MHz.  I find it will run in this board at
32 MHz, and it is very stable.  I tried it at 40 MHz.  The monitor will run OK, but it won't boot up
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CP/M 68k.  I think that 40 MHz is right at the limits of the memory and support circuitry.  I'd like to
try it at 36 MHz, or maybe 38, but I don't have the oscillators to do it.  I'll have to order some.

I think it is amazing that a simple through hole, 2 layer PCB can run at those clocks.

Roger

File Attachments
1) P1011090.JPG, downloaded 226 times

Subject: Re: new, small footprint 68000
Posted by plasmo on Sun, 26 May 2024 23:08:16 GMT
View Forum Message <> Reply to Message

I look up MC68SEC000 and realized it can also run at 3.3V, but Mouser and Digikey are not
stocking them.  What's your source of MC68SEC000?  I'm working on a series of retro computers
as mezzanine boards on top of the inexpensive EPM240 development board like this,
https://www.ebay.com/itm/354417399620  It is a 3.3V CPLD so the retro computers need to
operate at 3.3V as well.  I like to include MC68SEC000 in the series.
  Bill

Subject: Re: new, small footprint 68000
Posted by norwestrzh on Mon, 27 May 2024 15:46:40 GMT
View Forum Message <> Reply to Message

Hi Bill -

My friend Johan provided the SEC CPU, so I don't know where he got it, but a quick search on
ePay shows a number of sources for the chip at relatively decent prices.  Some claim "new", but I
wonder if fakes would be an issue?

Roger

Subject: Re: new, small footprint 68000
Posted by floobydust on Tue, 25 Jun 2024 05:30:25 GMT
View Forum Message <> Reply to Message

 Hi Bill,

 I picked up some MC68SEC000 processors a couple years ago, eBay seller in Texas. While I
was able to get some 20MHz parts, they only show 10MHz parts now. Link:

Page 3 of 6 ---- Generated from RetroBrew Computers Forum

https://www.retrobrewcomputers.org/forum/index.php?t=getfile&id=3061
https://www.retrobrewcomputers.org/forum/index.php?t=usrinfo&id=260
https://www.retrobrewcomputers.org/forum/index.php?t=rview&th=752&goto=10784#msg_10784
https://www.retrobrewcomputers.org/forum/index.php?t=post&reply_to=10784
https://www.retrobrewcomputers.org/forum/index.php?t=usrinfo&id=130
https://www.retrobrewcomputers.org/forum/index.php?t=rview&th=752&goto=10785#msg_10785
https://www.retrobrewcomputers.org/forum/index.php?t=post&reply_to=10785
https://www.retrobrewcomputers.org/forum/index.php?t=usrinfo&id=561
https://www.retrobrewcomputers.org/forum/index.php?t=rview&th=752&goto=10800#msg_10800
https://www.retrobrewcomputers.org/forum/index.php?t=post&reply_to=10800
https://www.retrobrewcomputers.org/forum/index.php


 https://www.ebay.com/itm/202701178842?itmmeta=01J16NYJP48V94
HN06KN6QFD4Y&hash=item2f31ee87da:g:jZQAAOSwLUlc-rsk&
itmprp=enc%3AAQAJAAAA4F4NqHdIsoay7Rtos3klVmpkr3C4LCR1EAvWBlY
gAVll3IGHZyzlJ7iuaItbPAsyeFdygIEJXbKh3gBW%2B8Vlj1G2n%2ByND4S
BAZTROktOHJTuLNHGzpGz%2FiN2NnqXLWHXbn%2Fw7dO0Ktt4UTCqY%2Fze7
bRXDmd13lD%2FrupyN1mm2WJxLHeMZhJGQCkWRICpC3PaIZpwVunnyc6Iy3v
aANLrkWDkDeAFy8kesdkBDJ%2F9SKlDOnLuqbc4PA5ibBhuzlmwKLSXzBAF%
2F6vSAPjCVcHljJyv8kA63ucXkrqQV7YFDUR8%7Ctkp%3ABk9SR5ar-tWJZA

 I'm also looking to pick up a couple of the EPM240 dev boards. Odd question... if you had a
Microdrive (3K8 35-pin IDE 3.3V version), the connector and cable to use it, would you include it
as part of the MC68SEC000 Mezzanine board?

Subject: Re: new, small footprint 68000
Posted by norwestrzh on Tue, 25 Jun 2024 16:10:15 GMT
View Forum Message <> Reply to Message

Hi KM,
There's no room on the "mezzanine board", but the 40-pin IDE/CF interface might be able to
accommodate it.  There's a jumper to power the interface from the PCB (+5v), or not.  Leave the
jumper off and power your Microdrive separately from a 3.3v source.  Not sure if you'd have to do
some [or quite a lot?] of level shifting, however.
Roger

Subject: Re: new, small footprint 68000
Posted by plasmo on Tue, 25 Jun 2024 19:47:53 GMT
View Forum Message <> Reply to Message

By "mezzanine board", floobydust may mean a plug-in board for EPM240 development board.  In
fact, I've designed such a 68SEC000 mezzanine board for EPM240.  It has 68SEC000, 2x 512K
RAM, SD card, serial port, and RTC module.  It has not been not prototyped, I tried to see how
well it fit with the EPM240 dev board.  Ideally I want to use SDRAM instead of two 512K SRAM,
but it is better to take baby steps.  I plan to use the 1KB embedded flash to bootstrap 68K monitor
stored in SD card.  I don't have microdrive, so I'm more confident with SD card bootstrap or CF
disk bootstrap.
  Bill

File Attachments
1) top_layer_gerber.jpg, downloaded 489 times

Subject: Re: new, small footprint 68000
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Posted by floobydust on Tue, 25 Jun 2024 20:46:28 GMT
View Forum Message <> Reply to Message

 Roger, Bill,

 I guess I wasn't completely clear... the Microdrive I'm referring to is quite a bit smaller than a
Compact Flash card (without the CF socket). The interface is on a 35-pin 0.3mil spacing FPC
connector and despite the pinout being 35 pins, it is a full IDE interface. I've been using these for
a few years now and very easy to support, as any IDE BIOS or code should work without any
modifications.

 I'd be happy to send Bill a drive with the FPC cable and the SMT socket to see if he can work it in
somehow.

 I also have the full programming manual which also includes the full electrical and mechanical
specifications.

 I've also been looking at SMT SRAM, which can be found in 16-bit parallel single package in
larger sizes as well, which could reduce the overall physical RAM space quite a bit, but I'm certain
you know about these as well. 

File Attachments
1) IMG_6350.jpeg, downloaded 598 times
2) Hitachi3K8-OEMSpecification2.10.pdf, downloaded 143 times

Subject: Re: new, small footprint 68000
Posted by jbforrer on Thu, 27 Jun 2024 17:45:10 GMT
View Forum Message <> Reply to Message

Greetings,

I built up one of these cool 68SEC00 boards that Roger kindly donated.

The CPU has a 20MHz marking but it free-runs fine at 50MHz. 
Experimented with a 50MHz oscillator installed on the board, amazed that it actually runs the
monitor code.

That require CPU, DUART, ROM, SRAM and support logic to function properly at that clock rate,
basically with DTACK grounded (no wait states).
I've not studied actual timing margins, just been changing clock modules. ROM is 45ns, SRAM
10ns, and the DUART is a Philips SCN68681.

ASM and C (GCC cross compiler) test programs, including memory diagnostics and ASCIIART
benchmark loads and execute just fine. The S-record loader runs without flow control.
ASCIIART executes in 6.07s.
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Presently, the 82C55 only works for me up to 28.3MHz. So that is what CP/M68K runs at. Not bad
either. It would require a small change to add wait states for the 82C55.

Thanks for sharing this project Roger.
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