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Introducing the GMX-020" - MC68020 Processor Board from GIMIX

MC68020 32-Bit Microprocessor
The GMX-020 CPU Board uses the state-of-the-art MC68020, thenewest and most powerful member of Motorola's M68000 family of

microprocessors. The MC68020 is @ full 32-bit processor with
separate 32-bit address snd dats buses, an on-chip instructioncache, and @ coprocessor interface. The MC68020 is object-codecompstible with earlier members of the M68000 family, with
enhancements to the instruction » providing additional supportfor high-level langusges and sy software. The processoralso supports demand-paged virtual memory.

The pipelined internal architecture of the MC68020 sllowe
overlapping execution of instructions, and cen result in es netinstruction execution time of zero under certain circumstances.
This, slong with the on-chip ceche end other enhancements make
the processor typicelly 400% more powerful than itspredecessors. The 16 MHz version can process instructions st =
sustained rate of 2 to J million instructions per second (MIPS)
and at burst retes exceeding 8 MIPS, i

GMX-020 Processor Board
The GMX-020 CPU Boerd is designed for maximum utilizetion of

the power of the MC68020, while retaining compatibility with the
already proven GIMIX line of peripherals such ass DMA diskcontrollers and intelligent 1/0 processors. The board festures:

* An NC68020 processor operating st a 12.5 MHz clock rate(16.5 MHz optional when available)
A 4K byte (1K long word) instruction-only physicel address

cache operating at full processor speed (no wait-staet
The on-board cache can be opersted in any one of four modes
to optimize cache wutilizetion for a particular operating
system or spplicetion. The cache RAM can also be used as
high-speed (no wait-stste) RAM when the cache is not
enable

* A high-speed, discrete Memory Management Unit (MMU) that
supports multi-user, multi-tasking operation and
demand-paged virtusl memory environments. Use of the MMU

ory access time. In addition to
dyn translation, the MMU aessociates four
separate attributes with esch 4K segment of memory: a
write-enable bit to protect shered text, a "valid" bit to
flag segments conteining velid dets, e "dirty" bit to flag
segments that have bee odifi and an “access” bit toindicete that a segment hes been used. The stenderd MWMU

configuration supports 4&4 Megsbytes of virtual memory with
up to 16 seperate segment meps. Other configurations cenallow up to Mbytes of virtual memory, or up to 64
separste meps.

An optionel floating-point coprocessor (MC&BB81) thetdirectly extends the architecture and the instruction setof the processor to include floating-point dete types, full
support for IEEE Rev 10.0 high level meth function
also trenscendental and other standard meth functions. All
coprocessor calculations are performed to B80 bits ofprecision.

Six levels of prioritized autovector interrupts from seven
sources. Two interrupt sources are internsl to the board,three are from the bus, end two (non-msskable) are from
sources connected directly to the CPU board.

Three separate herdware prioritized channels for external
DMA device Simultanecus DMA requests on differentchannels are arbitreted by the boerd on a channel prioritybasis.

A 20-bit external sddress bus for up to 1 Megabyte of
physical memory space (RAM end 1/0). The 1/0 devices
occupy the upper 4K bytes of the 1 Mbyte eddress
Two wmep te areas are defined within the 1/0 space,with optimum timing for particular 1/0 devices. (Note: The
1/0 timing will not support any 6800/6809 periphersldevices such es the 6850 or 6821. Serial snd parallel 1/0
is supported only through GIMIX intelligent 1/0
processors.)
Two EPROM sockets thet sccept BK, 16K, 32K, or 64K x B8-bit

industry stendard devices for up to 128K bytes of on-bosrd
firmware. The EPROMs ere addressed sbove the 1 Mbyte RAM

"0p y With asuto-mepping of the restart vectors to low
memory on power-up or reset,

* A full-festured hardware time-of-day clock/celendar with
battery backup, which cen also generate interrupts at one
second intervals.

* A osepsrate “tick™ generator that can generste interruptsat precise, jumper ecteble intervals renging from 10
microseconds to 20 minutes. Interrupts from the "tick"
generstor can be enabled or disabled under program control,end have their own priority level to minimize overhead
during context switching.

* A separate voltage regulstor boerd that powers the board
end provides standby battery power for the TOD clock. The
regulator bosrd receives its input from the stendeard power
supply in the GINIX mainfreme.

'68' Micro Journal September '85

St. James's University Hospital
Beckett Street. Leeds LS9 7TF

Telephone 0532-433144

NON-KEYBOARD DATA ENTRY TO A 6800 MICROCOMPUTER

AJ Hall
St James's University Hospital
Beckett Street Leeds LS9 7TF

INTRODUCTION

Digitisers or graph tablets convert graphical coordinate data from a
diagram, map, chart recording or menu into digital form for analysis
or processing by computer. Coordinate points, which must lie
within the active area of the digitiser, are specified by touching
thes with a pen-like stylus. raphice “"Bitpad One” (Trade
Mark) ie an example of what is commercially; it oper
on the magneto a4 current lae bein
along a “send” wire lying at right angles to a magn
mesh laid beneath the pad surface. The current ca & the mesh
dimensions to change and the resultant strain wave is detected by
coils within the stylus. An inbuilt microprocessor calculates the
coordinate position of the pen from the time taken for the vave to
reach the stylus, it also senses whether the stylus tip microswitch
is close or not and lag accordingly. Depending on the
type of Bitpad the 4 & then output, either in § bit parallel or
in RS232 serial format.
MODES OF OPERATION

The mode and rate of sampling data points can be predetermined by
internal wwitch settings or be selected under software control,
the tter is more flexible especially if the bitpad is interfaced
to a microcomputer. The RS2)2 interfaced Bitpad is controlled by
sending an ASCII ch r to it: this selects the desired ling
rate of coordinate pairs and the operation mode. The modes are as
follows: ~

Point Mode =~ on depressing the stylus and closing the tip
microswitch the bitpad outputs an X, ¥Y coordinate pair and flag for
stylus up/down.

Stream mode ~ the flag and coordinate pair are output continuously
while the stylus is either In contact with the pad or close to its
surface.
Switch Stream Mode - depression of the stylus to close the tip
Microswitch causes a stream of coordinate pairs and flags to be
output until the stylus is lifted to open the tip microswitch even
though the tip still remains in contact with the pad.

Dats Format = RS52)2 serial and arranged as below

XXXX, YYYY,F CR LF

The line feed (LF) is optional and switch selectable: the data is
in ASCII BCD format where X = X axis value ¥ = Y axis value, FF = 0
or | and flags the state of the tip microswitch.

INTERFACING THE BITPAD

I have used an RS2132 Bitpad connected to a SWTP 6800 microcomputer
via a serial interface at Port O. The baud rate and stop bits of

should, of course, correspond to that of the interfac
ach block of coordinate andwith a carriage reidentical to the keyboard input expected in

"Input®™ statement 80 to communicate with the only the 1/0
vector in SWTBUG ® to be changed - from Port 1 to Port 0. Thisis done by a "POKE" statement to alter the contents of SACOR (4097)
decimal) from 04 to 00. This alters the port address from $8004 to
$8000.

sic

Directly accessing the Bitpad from your M

means that only the point m

coordinate data when the
produced strings of data and these will not be acceptable.machine code subroutines are necessary utilising SWTBUG INEEE inputroutine and detecting the carriage return to separate the coordinate
pairs and flags. However for many purposes the point mode is allthat is needed eg selecting options on a menu or specifying ecificpoints on a curve.
At the end of any access to Port 0 the 1/0 vector should be toPort 1 so that the key rd cen be used for debugging the programsduring development. The routines are as follows:
SELECT POINT mODE

This is done once at the start of your program unless you intend to
change modes while the program is running, in which it should
be called a subroutine.

POKE (40971,0) REM ECT PORT 0 1/0
PRINT “p* REX P sets pad to point mode
PORE (40971,4) REM 1/0 to Port 1

As we are vorking in Basic the port addresses have to be in decimalunless your Basic allows hex character
INPUT OF DATA FROM BITPAD

Having selected Point mode & general routine is needed to get datafrom the pad. One is given below.
POKE (40971,0) REN I/0 to Port O.
INPUT X,Y,P REN wait for input
POKE 840971,4) REN 1/0 back to Port 1.



GMX 68020 DEVELOPMENT SYSTEM
A Multi-user, Multi-tasking software development system for use with all 68000 family processors.

EeHARDWARE FEATURES:

* The GMX-020 CPU board has: the MC68020 32-bit processor, a 4K

Byte no wait-state instruction cache, high-speed MMU, and a full-
featured hardware time of day clock /calendar with battery back-
up. It also provides for an optional 68881 floating point co-

processor.

* 1 Megabyte of high speed static RAM.

« Intelligent Serial and Parallel 1/0 Processor boards significantly
reduce system overhead by handling routine 1/0 functions. This
frees up the host CPU for running user programs. The result is a
speed up of system performance and allows all terminals to run at

up to 19.2K baud.

e The system hardware will support up to 39 terminals.

« Powered by a constant voltage ferro-resonant power supply that in-

sures proper system operation under adverse AC power input condi-
tions.

* DMA hard disk interface and DMA double density floppy disk con-
troller are used for data transfers at full bus speed. The DMA hard
disk drive controller provides automatic 22-bit burst data error
detection and 11-bit burst error correction.

o A selection of hard disk drives with capacities from 19 to 85

Megabytes, removeable pack hard disk drives, streaming tape
drives, and floppy disk drives is available.

UNIX is a trademark at AT. & 7

ADA is a trademark of the U.S. Government
UniFLEX Is a trademark of Technical Systems Consultants, Inc

GMX and GIMIX are trademarks of GIMIX, Inc

SOFTWARE FEATURES:
The UniFLEX VM Operating System is a demand-paged, virtual
memory operating system written in 68020 Assembler code for com-
pactness and efficiency. Any UniFLEX system will run faster than a
comparable system written in a higher level language. This is impor-
tant in such areas as context switching, disk 1/0, and system call
handling. Other features include:

* compact, efficient Kernel and modules allows handling more users
more effectively than UNIX systems, using much less disk space.

* UNIX system V compatibility at the C source code level.
* C Compiler optimized in 68020 code (optional).
* Record locking for shared files.
* Users can share programs in memory.
* Modeled after UNIX systems, with similar commands.
o System accounting facilities.
* Sequential and random file access.
* Maximum record size limited only by the disk size.
* Multiple Level Directories.
* Up to 4 Megabytes of Virtual Memory per user.
e Optional Languages available are: C, BASIC, COBOL, FORTRAN,

LISP, PROLOG, SCULPTOR, and ASSEMBLER. In development are
ADA, PASCAL, and FORTH.

Included with the UniFLEX Operating System are a Utilities package,
editor, relocating assembler, linking loader, and printer spooler. Op-
tions inlcude a fast floating point package, library generator, and a
sort-merge package.
The GMX version of the MOTOROLA 020 BUG is included with the
system.

GIMIX, Inc., a Chicago based microcomputer company established in 1975, has produced state of the art microcomputer systems based on Motorola 6800 and

6809 microprocessors. GIMIX systems are in use in Industry, Hospitals, Universities, Research Organiations, and by Software Developers. GIMIX was awarded

the prestigious President's “E” Certificate for Exports in 1984.

GIMIDC 1337 WEST 37th PLACE ¢ CHICAGO, ILLINOIS 60609 * (312)927-5510 * TWX910-221-4055


