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Gemini Micocomouters Ltd

18 Woodside Road Amersham Bucks England HP7 OBH
Tel (02403) 28321 Telex 837788

Dear Sir,

We have great pleasure in enclosing our new MultiBoard Microsystem
Catalogue.

Catalogue Number 5 has been designed to give a more complete picture
of the growing range of 80-BUS products, paying particular attention
to showing how the configuration of systems is possible. We have also
included information on future products, and in so doing, hopefully
emphasise the philosophy and direction which Gemini is pursuing.

This catalogue is complimented by cur Systems Catalogue Number 1,
which provides more detailed information on our MultiBoard systems,
namely the Gemini 2, Gemini 3, Gemini 4 MultiNet, Multi-Format-Bios
and Quantum series of Microcomputers.

In conjunction with this catalogue, enclosed is our latest Price List
with which we believe that it is possible for those customers who
require it, to calculate the cost of a system configured to their own
requirements. For all potential customers however, it dees indicate
the cost effectiveness of buying a flexible and expandable Gemini
MultiBoard Computer System.

If you wish to learn more about the Gemini MultiBoard range of
products, or wish to discuss your requirements further, please contact
your local Gemini Dealer now.

Yours faithfully,

///2/444’4/

Ross Boxshall
SALES MANAGER

Directors J A Marshall (Managing), A C Marshall, Company Secretary: B Hamilton-Smith
Gamini Microcomputers Limited Registered in England No 1487256
Registered address 18 Woodside Road Amersham Bucks England HF7 0BH
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Introduction

' This new MultiBoard microsystem catalogue
has been changed informat fromits predecessor in
order to give a more complete picture of the very

* large range of products currently available for the
80-BUS. In particular, attention has been paid to
showing potential customers how they can
configure systems and also a lot more méechanical

* detail has been included.

Inorder to prolon:ﬁg the useful life of this catalogtie,
we have published some preliminary information
of products which will not be available until later
in 1985. However, details are included so that
potential customers may-understand the
underlying philosophy and direction which
Gemini is pursuing..

Gemini MultiBoard Mlcrosystem — the
expandable solution

The Gemint-MuitiBoard system was first
introduced in 1980. Since then a large range of
BUS compatible boards have been produced by
bothGemini and a number of other companies.

The philosophy behind MultiBoard alfows for 3
totally flexible approach to the configuration of
computer systems, thereby meeting the exact
requirements of the user. The majority of
competitive systems offer limited features in
expansion capability or flexibility. With the
MultiBoard system your requirements may be met
witht a system comprising of only one board or by
combinations of up to 1.0 or even more boards.

80-BUS Expansion

The first specification for 80-BUS was produced
in 1978. The version which is now adopted by
Gemini and other companies:was established in
1980. Unlike alternative BUS structures the
80-BUS was specifically designed to support
systems using the Z80. Although the Z80
continues to be one of the most widely used
microprocessors, Gemini have now introduced an
Inte! 8088 processor based board which will act as
a co-processor on the 80-BUS system.
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CP/M and RP/M Operating System

The principal advantage of a Z80A based
system is the abundance of software that is
available. The mzy'ority of packages operate under
the CP/M disk operating system. With CP/M,
software becomes machine independent:
providing the user with fiterally the widest range
of software available. Gemini’s local area network
{LAN}}, MultiNet, takes advantage of the vast
range of CP/M software by making each
‘workstation on the rietwork appear to be a
standﬂlone CP/M system. In ordeér to provnde for

CP/M standards means that cassette and disk
based programs are identical, allowing the user to
easily migrate to a full diSk system.at a |ater date
without altering any of his existing software.

‘MultiBoard — defining your system

The first decision to be taken when designing a
new computer system around Gemini MultiBoards
is that of choesing the CPU board. For control
applications the GM81 1 with its 4 bytewide
sockets is the most suitable, for development
systems, small business and general purpose
designs, the GM813 with 64K of dynamic RAM
on-board is more appropriate.

_Jfavideo output is required the Gemini

G832 super video controller board can provide
.an B0 X 25 format, pixel graphics and a

programmable character generator. The GMB32
aiso provides 256 X 256 bit mapped graphics and
also character attributes, including half-tone
which can be particulagly useful inmordprocessing
applications. Colour graphics can be added to the
system by using either the Gemini GM837
Microvector board, the 10828 PLUTO board, or
the 10864 PLUTO Il board, both from IO Research.

Ifmass storage is needed then one or even two
floppy disk controller boards can be added to the
system. Each board can handle up to four floppy
disk drives including 8", 5.25 types. A further one
or two 5.25" Winchester dnves can be

incorporatedinto the system and awide range of
‘additional memory add-on boards are available,
including 64K and 256K dynamic RAM, 32K and
64K static RAM, 512K (RAMDISK) or a bytewide
EPROM board.

Recognising the importance of provndmg an
abundance of I/O facilities, Gemini has paid
partlculaur emphasis. recentiy to expanding.its
range of /O boards, which now include parallel
1O, serial {RS232] I/0, IEEE488 and A/D-boards.
Further expansion to the range continues and a
modem board will be: added in doe course.

Flnally. the Gemini Mulnget networking
system allows the MuitiBoard user to interconnect
systems by adding GM836 network interface
boards to the CPU boards. Unfike many systems
this Network facility carrbe introdeéced
retrespectively withoit any conflict.
Distribution Policy

MultiBoard products are available through
Gemini’s dealer network and aiso through
approved distributors in Western Eurcope. The

name and address of your nearest supplier can be
obtained by contacting Gemini direct.

Any products listed within this catalogue, not
manufactured by Gemini, are also made available
from the Gemini dealer network, both in the UK
and Overseas.

Addresses of all third party:manufacturers
have been supplied and all requests for further
technical information should be directed towards
these suppliers.
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BUS Mlcrosystem
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Examples of MultlBoard Systems

The flexibility of the Gemini 80-BUS allows the
user to configure a wide range of computer
systems. Although many customers prefer to
manufacture their-own dedicated system profiles,
Gemini have produced 4 ranges of machines in
system configurations which will find a wide
appeal.

Gemini2 »

The Gemini- 2 system provides a high-
performance system based around the
GMB13 CPU/G4K RAM board, GM832 SvC board
and GMB829 FDC SASI board, together with two
800K floppy disk drives. The system incorpurates a
GM®685 6-card rack which has 3 empty siots for
future expansion. A 127 green monitor is suppfied
with this system, together.with the Gemini
GMB852 keyboard.

GM905S — 2 x 800K floppy disk drives
GM906 — 1 x BOOK floppy disk drives

Gemini3 >

The Gemini 3 is:a Winchester hard disk based
system: Once again, the standard GM813, GMB32
and GM829 boards form the backbone of the
system but an additional GM&95 Winchester
contraller board is added in order to provide an
interface to the hard disk. The Gemini 3 is both
available ineither 10.8 or 16.2 MegaBy1te versions
and a 96 TPI 800K floppy disk drive is also
provided. A 12¢ green monitor and G852
keyboard are provided with this system.

GM908 — 1 x 10.8 MByte Winchester
GM914 — 1 x 16.2 MByte Winchester
GM924 — 1 x 20 MByte Winchester

' Gemini 4 MultiNet System

' The Gemini MultiNet local area network {LAN)

: can support up to 31 work stations from a

fileserver. Each workstation a ppearsto the user as
though it were a stand-alone CP/M disk system,

and in most cases, this would be a diskless device,

The workstation is built around the GM813 and
GMB32 boards, together with keyboard and arz’
green monitor.

Superstations (a workstatlon Wfth local disk)

- __canaisobeintegratedinto the network_ This focal

disk facility canbe either a floppy or hard disk and

s particularly useful where one focation niight be

subjected to a disproportionate amount of use.

The system is connected on an “‘open [oop”’
configuration utilising a low cost, conventional
twisted pair cable Yor the physical connection. The,
maximum end-to-end length of the cable is
400 metres {2000) and the locations of the
fileserver and workstations are not critical. The
‘data transmission rate is 250K baud.

GM909 Workstation (illustrated) B

. GM912 10.8 MByte File Server

GM915 16.2 MByte File Server

Kenilworth A

The Kenilworth is an example of an OEM
client using the Gemini MuttiBoard range of

- BO-BUS boards, in this instance to produce a very

professionally finished portable computer offering

_ all the I/O facilities provided on the Gemini and

Quantum ranges of systems.

Fitted with an 80 x 25 screen display on a 9"
monitor, full screen editing under CP/M is provided
Via a standard QWERTY tayout keyboard with a
numeric pad and cursor contra] keys. The disk
storage is provided on dual TEAC fast seek drives,
offering 2 maximum of {.5MB.

When not in use, the Kenilworth is as small as
your fi lmg tray, rélease the keyboard, and away
you gol

This very-compact system, ergonomically
shaped to aid ease of carrying, has an overall size
of 19" x 14.5" x 9.5" and weighs 28 pounds.




D e s Examples of Mult:loard Systems

Gemml 4 Calour Workstatlon (GM 923)

which utilises both the GM813,and GMB32 boards,
a 12" green monitor and GMB52 keybaard,
together with the 10 Research PLUTO board, The

; workstatlon requires a high-resolution, long
persistence colour monitor and provides =
exceptionally sophisticated graphics capability.

Gemml M- F-P

The flexibility. of the MuluBoard is graphlcally
illustrated with the Gemini M-£-B [Multi-Format-
: 'BIOS] system which facilitates the transfer of data
‘from one media to another. The full M-F-B system

comprises the main CPU unitwhichhasa . -
Winchester hard disk together with both 48 TP
and 96 TPI floppy disks, and an anciliary drive:
sub-system is available with elther 87 or 3.5” drives.

Gemini fully:support the system software of
this product, and the system is now capable of
handling over 400 different machine type and.
format combinations.

GM916 5.4 MByte system

GM921 16.8 MByte system

8" and 3.5’ drives must be ordered
separately [see page 24) :

_ Quantum 2000 -
. The Quantum range of systems has been
"developed to exp]oﬂt the| potentfal of certain
vertical markets. ik
" Current applications mclude . :
_ CAD/CAM Workstation for use w:th a iathe.
© Interactive Video System for training.
GENISYST twin Winchester system for
General Pracutloners -

* Each variant of the Ouantum IS based areund
the GM813, GM832 and GM829 boards, and
additional cards and-drives are lntegrated as

- required. The system contains an'8-way :
motherboard assembly together with a robust
“power supply. ; '
Special versions 6f the Quantum can

21278 form factor rather than the conventlonal
-58“ (8’ normally found with 80 BUS boards.




EnclosureCompnents ol B e %

The component parts used to assemble the
Gemini range of systems are available separately.
The most commonly used building blocks are the
3- and 6-card frames, but in some applications, a -
19" rack with an 8-way motherboard assémbly is
possibly' moreappropriate. ;

GM685 and GM686 Frames
H 6 or 3 80-BUS slots

B Wiring'Loom Supplied / '

The Gemirii GMé85 and GM6B6 frames
comprise metal chassis fitted with six or three card
motherboards respectively. 80-BUS edge
connectors and complete with a power supply
witing loom. The loom car be connected directly
toone of the Geminiswitch-mode power supplies,
and in the case of the GM6B5, connectors are also
included for connecting two floppy disc drives.

—_—— ———— —— = = ¥
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L — - : 2
=

Front view GM&85

The GM610 19" :

The GM610 19” rack provides the ideal
framework for an extensive development system.
The products ~in design’” which compliment this
are the GMB43 power supply (PSU) in metalwork,
which can be attached to the left-hand side of the
frame and a floppy disk drive-mounting assembly,
which is attached to the right and can
accommodate up to two 5.25" devices.




Enclosure Components.

Enclosures a;e available to house the GM685
- and GM686 frames. The GM685 6-card frame can
be housed in either the GM661 enclosure which -
also accommodates 2 full height disk driveson the .
diskiess GM688. The GM&86 3-card frame can be
- housed within the GMé687 enclosure.
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. Since marty customers:vﬁoufd prefer to hroc_ure
systems by spedifically defining each component
part, this catalogue has been laid out ro allow this 2

approach to be exploitéd to the full. 0 S o] = I k.
. Allof the camponent parts of the Gemini range 1 MONITOR _ of o

of systems can be procured individually. In :

addition to the parts used regularly by Gemini, a

: 0 ¢
range of ancillary interconnecting devices are‘also l i
availaple. : : . DiGITIZER o | | a

- On this page drawings are shown of the : OSOJ_\ ,_|-

various back plates available for our enclosure : o
range. The 5 larger plates have become standard PLOTTER

© on our new.range of enclosures. The 4 smaller

designs are suitable for use with the original
Galaxy range.

Gemini a'!:so supplies a full range of plugs, p———— — = — ———ere —
sockets, cables and other auxiliary components. - GM710 : - - GM?212-1 x34wayIDS and 2 x50 way IDS

GM726 Plain

- GM711 4 x DB2S sockets

o| lo

of lo

GM703 for MuitiNet
; O O ®) 'e)

GM702Plain = e GM704 [EEE488




 ‘GMéI Tsway
-ID socket

Enclosure Accessories

Bl

, GM7B0LED assembly

I | =

Some of the large range of companents used in
our systems are depicted here. A complete list is
shown iri our price list.

GM697 MultiNet socket

‘GMG68BY Fan Filter assembly

EDB

‘GM731 20 way
1D socket :
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__ CPU Boards

GM813 — CPU/64K RAM Board .
B 4 MHz Z80A CPU

® 63K Dynamic RAM

B RS232 Serial lnterface

|

B

]

 Two 8-Hit /O'Poris via 280 PIO
1200 Baud Cassette Interface

Extended and Page Addressing Modes

Controlled by a 4 MHz Z80A processor and
hawng B4K of on- board dynamic RAM, the Gérini
GM813 is particularty suited for use in software
developmént, educational or business
applications. There is also an' EPROM socket,
normally fitted with’ ‘Gemini’s unique RP/IM
monitor. This 4K block resides at the top of
memgry, and the GMB13’s reset jump circuitry .
always passes program control to this device on
power-on or a reset. it may be switched in or out
of the memory map undersoftware control,
aliowirig the full 64K:of RAM to be utilised.

For certain specialist applications the ZBOA's
normal addressing range of 64K may prove to be
limiting. Consequently-on the GM813 there are
~ two methods of exteriding the amount of memory

availatle. The fiest is a Page Mode capability that

allows the user to select one of four entire pages of
memory.under software control. All Gemini
expansion memory boards support this facility.
The second method, Extended Addressing,
involves the use.of a ‘Memory-Mapper’, extendmg
the number of address fines on the bus to 19,
giving an addressing capability of 512K bytes.
Under software. control the usef may Select any
16 X 4K blocks from this memory to be at any
place in the Z8OA's 64K map, and this facility is
fully supported by the Gemini GM853, GM862
and GMB63 memory: expanswn boards.{n
conjunction with the Page Mode this gives-a total
memory capability of 2 Megabytes)

The GM813 also has extensive I/O facilities,
There are dual 8-bit parallel interfaces i the form

of aZBOAPIO, and a gferigtl__xnterface whichincludes

. L
A1

o o R R

you have a 64K CP/Msystem,

_pfogrammable baud rates, full modem control

signals, inputs and outpur_s at RS232 levels,and.a
highty reliable 1200 baud Kansas City/CUTS
cassette interface.

The GMB13 CPU/RAM hoard'is the ideal
choice for many applications. Add a video board
and you have a powerful cassette based system,
then add a disk controlier board and drives and

" GM888 - 16-Bit Processor Board

H 8MHz 8088 16-Bit CPU

B Allows Du3l Processor 80-BUS System

B Real Time Clock with Battery Back-Up

| Optlonal 8087 Arnhmetlc Co-
Processor

The Gemini G888 board contains an Intel
8088 16-bit processor together with a Real Time
Clock with battery back-up and a socket for the
fitting of an optional 8087 high-speed arithmetic

"co-processor. An 80-BUS I/O portis allocated to

. allow the operating system or user program to
_switch between using the 8688 CPU on the
‘GMBBB and the Z80A on the host CPU board (i.e.

GMBI11 or GM8I3).

On board firmware is restricted to a mipimal
"bootstrap’ program. ] Tms approach means that.
the operating system 5 not committed to one
particular choice, but may be CP/M-86,

.Concurrent CP/M, MS-DOS {a variant of {BM

PC-DOS), orany future 8088 compatible operating

_system. Gemini have already implemented CP/M-=
" 86.

The GM888 board is-based on the:8MHz

versnon of the BO88 CPU, andit isinterfacedtotne

4MHZ 80- BUS,via a *state-machine’. This interface

‘maps the 8088 control signals to 280 equivalents

so that the board may be used with the existing

. Gemini MultiBoard range. An apparent.overall

CPU ciock-rate of approximately 6MHz is
achieved, out-performing the 4.77MHz rate of the
BM PC qulte consnderably

- The on- -board battery- -backed Real Txme Clack
provides time and date information which may be
used-by certain operatmg systems. it also provides
reguilar interrupts, which may be-utilised by
Concurrent CPIMHfor task swntchlngl and-asmall
area of battery-backed memory, which may be
used to hold system conf[gurauon information.

The addition of this board to a Gemini*
MuiftiBoard system will allow the user to run both
existing CP/M-80 applications programs as well as
software weitten for the 16-bit operating systems

‘mernitioned above.




GM832 - SVC Baard
B 80 x 25 Display Format

256 x 256 Hi-Res Graphics

6 MHz Z80B Microprocessor

* 256 Character Programmable
Character Generator

“ Buffered Keyboard Inpiat

User-definable Character Attrlbutes

B On-bqard Blzzer

" The GMB832 Super Video Controller {SVC)
Board is an 80-BUS compatible video display
board. It features its own on-board 6MHz Z80B
processor to allow the video section of the
computer to provide a variety of complex video
functions without imposing any memory. of
processing overhead on the main CPU.
Communication between the GMB32 and the
host system is through the bus, via 80-BUS /O

_ports. All reading and writing to the screen is
transparent, providing a flicker-free display. Two
standard text modes are provided, 40 X 25 and
80 X 25, the preferred format for most
applications.

The character set of 256 characters’is fully
software definable, and the:GMB32 has-
switchable language optiens of English, French,
German, Swedish, American and Danish
2iphabets. By default the first 128-characters
provides all upper and lower case alpha-numerics
plus some additional characters, Lower case
characters have true descenders. The other 128 .
character shapes may be used, to. provide inverse
characters, or pixel graphics characters with a
résolution of 160 X 75. Alternatively the user may
define his own characters under software control
as well as select berween the character attributes
of blinking, half-tone and half-intensity.

The GM832 also provides a high-resalution
graphics mode-of 256 X 256. The onboard .
-monitor program cantains a number of high-level
commands to'make these graphics easy to.use —

including line drawing, C|rcle -drawing.and polygon
fill routines. Text handhng is supported in the
graphics mode, providing 25 lines of 32 characters.

Finalty the GM832 SVC includes an on-board”
buzzer and both light pen and-ASCH keyboard
inputsockets.

The buzzer respends’ to the ASCH BELL code,
the light pen input can resolve a single character
on the screen, and the keyboard input, which
supports either serial or parallel Gemini keyboards,
provides-a buffer to allow ‘type-ahead’ without
loss of characters.

CPU
& Video E ards

GME811 — CPU Board

B 4 MHz Z80A CPU _
Four ‘Bytewide’ Memory Sockets

. Two 8-Bit I/O'Ports via Z80 PIO

"R5232 Serial Interface
1200 Baud CUTS Cassette Interface
The Gemini GM8 11 isideal for OEM and other

' spedal;sed applications because of its use of a 4

MHz Z8GA microprocessor and its incredible

- memory flexibility. Four ‘bytewide’ sockets are

provided for on-board memary, allowing a wide
variety of different memory ICs to be
accommodated. These may range from 1K x'8to
32K % 8 devices including 1K X 8, 2K x 8 and
4K % Bstatic RAMS, 2716,2732, 2764 and 27128
EPROMS, and 2K X 8, 4K X 8,8K x 8, 16K X 8
and 32K X 8 ROMSs. There is no.restriction as to
what mixture of devices is installed, decoding
being done by an exchangeabje PROM. Wair
states on the board may be permanentiy enabled
or disabled, or set to operate only when memory
on the CPU board itself is accessed. This allows
different speeds of memory ICs to be-used. A
further feature of the GM811°s memory section is
that the entire gnboard: memory biock may be
switched in or out of the ZBOA's memory map

-under software control, allowing the full capacity

of external RAM boards tobe utilised. The GM81 1
is supplied with Gemini‘s.unique 4K RP/M monitor.

The GMB81 1 also has extensive I/O facilities,
Two 8-bit input/output ports are provided by a
ZBOA PIO in addition to a further-8-pit input port’
thatmay be uséd, for example, for connection to a
keyboard. A serial interface includes
programmabie baud-rates, full. modem control
slgnals, inputs and ourputs at RS232 levels, and'a
highly refiablé 1200 baud Kansas City/CUTS
cassette interface.

Because of its extensive [/O capability and
memory flexibility this board cap be usedin awide
variety of applications. It may be used by itselfas a

_ stand-alohe controller, in conjunction with ‘one or

more I/O boards in a more advanced control
capacity, or in combination with a whole range of
80-BUS boards as an extensive development ~
system
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Keyboards

GMBS2 — 87 Key Keyboard

B User Definable Function Keys
8 Numeric Keypad

B Cursor Control Keys

Exclusively designed for Gemini, the GM852

range of keyhoards are 87 key ASCII encoded

keyboards, providing 11 function keys, cursor
control keys, and a numeric pad, in addition to the

_main 57 key cluster: These 30 additional keys

return.unique two-byte codes in their normal,
shifted and control modes,.and software on the
‘GMB12 or GM832 video boards.then translates
each of these codes into strings that canbe
defined by the user, either directly from the
keyboard, or under program control.

The main cluster of the GMB852 pravides 128
ASCIi codes, and'includes TAB, ESCAPE,
CONTROL and CAPS. LOCK keys. The output
from the keyboard is 7 data bits plus strobe, and is
auto-repeating when any key is held down..Both
serial and parallel output variants of the GMB52
are available. '

Each of the GMBS52 keyboard range is supplied
in an attractively designed low profile enclosure
designed to DIN standards, and comes complete
with connecting cable and plug. The GM852 is
'i_l.va_ilab!e configured to meet the needs of several
languages, and is in fact available in English,

“German, French, Swedish and Danish variants.
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GMB52PE — 87 key English keyboard with Parallel Interface '

- GMB8S25E — 87 key English keyboard with Setial Interface
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GMBSZPG 87 keyGerrnan keyboard with Parallel lnterface
- GMB8525G - 81 key German keyboard with Serial Interface




' Keyboards
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GMIBSZI!'F 87 key French l(/ey_board with Parallel Interface
GMB852SF — 87 key French keyboard with Serialinterface
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GMBS2PS — B7 key Swedish keyboard with Parallel Interface
GM8525S —87 key Swedish keyboard with Serial:Intérface
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- GM852PD - 87 key Danish keyboard with Parailel interface
GM852SD —B7 key-Danish keyboard with Serial Interface
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Memory Boards

GMBO02 - 64K Dynamic RAM Board
B 64K Dynamic RAM

@ 4MHz Operation

H RAM Disable Function

B Page Mode Operation

The Gemini GMB802 is a dynamic random
access memory board with a capacity-of 64K
bytes, aliowing the total memory capability of the
Z80A 10 be implemented on-a single boad. The
board ugfises an active delay line to.give full 4MHz
operation, with no wait-states required.

Although the GMB02 does not support the
Extended Addressing range of the GM813 and:
GIM888 boards, it does include logic for Gemtini
Page Made operation which, when used with the
apprapriate software, allows up to four memory
boards to be fitted in 3 single system.

Additionally, this RAM board supports the
80-BUS RAMDIS signal. This allows the user to
have ROM or EPROM in the system, the RAMDIS
signal ensuring that there is no bus contention
with the 64K RAM.

14

GMB862 — 256K Dynamic RAM Board
B 256K Dynamic RAM

- B Page Mode Operation

B Extended Addressing Operation

B Special ‘Common Area’ Mode

B Can Use Muitiple Boards —Up to 2
‘MBytes

The Gemini GM862 is a dynamic randem
access memory board with a capacity of 256K
bytes. It supports the two standard 80-BUS
memery expansion techniques of memory~
mapped Extended Addressing and Page-Mode. In
addition, when used in Page Mode, the GM862
can be configured so that only the lower 56K or .
60K or memory is paged, leaving the top 8K or 4K
of memory common to ali four pages.

‘The configuration of the board is totally

flexible. Each’of the four 64K banks of memory on

the card can:be assigned to a particular Page and
a particular Exténded Address. These are defined
by the settings of the onboard switches.

" With the Gemini GM8 11 CPUboard, only one
GMB862 may'be used, but with the Gemini GMB13
CPUboard, with its on-board ‘Memory-mapper’
or the 8088 pracessor based GM888 CPU board,
with its additional:address lines, a total of 2
MBytes of memory cari be accessed by instaliing

* multiple GM862 boards in the system.




Memory Boards

GMB33 — 512K RAM-DISK

B 512K Bytes Dynamic RAM
B High-speed ‘silicon disk’
R Simple Software Interface

B Can Use Multiple Boards-Up ta 8
MByte

The GMB833 'RAM-DISK’ board is not a

. conventional RAM board, but has been designed
to:use three 80-BUS I/O ports, which may be
regarded as ‘track’, ‘sector” and "data’. This allows
the board to be very simply interfaced to CP/M to
appear as an extremely high speed disk drive —
over 30 times faster than a conventional floppy
disk in certain-applications. Altematively the user
may simply drive the board directly from an
applications program for, for example, high-speed
data capture.

The GMB833 "RAM-DISK” is supplied with 512K
bytes capacity, and an'on-board DIL switch allows
multiple boards 16 be fitted to a single system, up
to 8 MBytes, the maximum logical drive size
‘permitted by CPM 2.2

GM863 — Static RAM Board

B Available with 32K or 64K Static RAM
B Battery Back-up :
B Page Mode Operation

B Supports Extended Addressing

The Gemini GM863 Static RAM board is
available fitted with either 32K or 64K bytes of
static RAM. Together with automatically
recharged battery back-up, this provides- memory
content retention during power-down periods.

The GM863 board supports the 80-BUS
Extended Addressing mode, and may also be set
to any one of the four pages of the Gemini Page
Mode system.

: The ability to switch off the microcomputer
system without loss of memory contents is
extremely convenient, especially in systems
“involved in-medium to high-speed data
- acquisition. § '
GM863-32 — 32K of battéry-backed static RAM .
GM863-64 — 64K of battery-backed static RAM

. esign.
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EPROM Board & Programmer - i | 7

GM853 — EPROM Board

H Up to 512K of Firmware

B 2764, 27128, 27256 and 275 12 EPROMs
supported ;

. Pag_e Mode Operation Z

N Supports Extended Addressing

The Gemini GM853 EPROM board contains 8
‘bytewide’ sockets to accept many different types
of memory device, ranging from 64Kbit (8K x 8)
up to 5 1'2Kbit {64K X 8). This includes:the standard
2764,27128,27256 and 27512 devices: It is
therefore ideal for any system requiring a large’
amount of firmware. The 8 ‘bytewide’ sockets are
divided into two banks of four, and-each bank may
contain differentsize memory devices 1o the-other.

The board supports the 80-BUS Extended

o 0
Addressing mode, and may also be set to . any one
of the four pages of the Gemini Page Mode system.

GMB60 — Bytewide EPROM Programmer

_ ; B Programs from 2716 up to 27256

: _ EPROMs

" : : B Supports high-speed Intelligent
Programming Algorithm

B Self-contained Unit

# Connects to Paraliei Port

The Gemini GMB60 Bytewide EPROM
Programmer is capable of programming 2716,
2732, 2732A, 2764, 27128 and 27256 EPROMs.
For EPROMs of 2764 and larger the GM860
utifises the approved high-speed Intelligent
Prograrming Algorithm to drastically reducé the
programming time of these devices.

The GMB60 Programmer is supplied ina
compact englosure containing its own mains-
powered PSU unit to generate the various
programming voltage requirements. ‘Power-On’
and "Secket-Busy’ indicators inform the user of the
programmer’s status."Connection is to the host
system’s PIO, and a cable is supplied to utilise the
parallel printer socket fitted to the Gemini and
Quantum computer systems.

Comprehensive CP/M software is included to

read, write and verify EPROM:s to and from disk
files.
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10828 — Colour Graphics Processor Board »
# Upto 768 X 576 Bit Mapped Display

B On-board 16-Bit Microprocessor

H Comprehensive On-board Software

The 10 Research 10828 ['PLUTO’} is an,
intelligent high-resolution colour graphics display
board. It combines 192K bytes of dual-ported
RAM with a fast 16-bit microprocessor which, in
“ conjunction with a comprehensive on-board
software package, provides a highly functional
graphics system. Commands are issued to ‘PLUTO’
as a sequence of bytes over two Z80A I/O ports.

The 10828 provides a resoltion of 640 X 576,
or two screens of 640 X 288, both in eight colours.
A high resolution version of the 10828 is also
available, providing an increased horizontat
resolution of 768: In alt cases the user may also
define his own characters and symbols.

The 10828s on-board software provides a
number of high-level functions, including fast
vector draw and rectangle fill, both using
REPLACE, XOR, AND and OR functions, and also
copy and complex polygon colodr fill commands.

10828H 786 x 576 Pixel
10828L 640 x 576 Pixel

For further details contact: 1O Research Ltd,
Exchange Building, High Street, Barnet,
Herts. EN5 58Y.

Colour Boards

GM837 —
interface

B 256 x 256 Pixel 16 Colour Display
8 Ultra-fast Vector and Character
Generation
B 96:ASCIl Character Set
B Audio and Light Pen Inputs
The Gemini GM837 is a high performance
graphics display interface board. Various graphics
primitives such as vector and character generation -
are provided by a Thomson EF9365 Graphic
Display Processor. The plotting rate is typically 1
million pixels.per second, giving animation
capability. VVarious vector and character types can
be selected and characters may be scaled to give
256 different sizes.

The GM837 has 2 high quality PAL UHF
output with an intercarrier sounid facility as.weil as
a composite 75 ohm BAY output and 75 ohmRGB
outputs for connéction to a video monitor.

The GMB837 provides a resolution of
256 X 256 pixels in 16 colours using 32K bytes of
on-board memory, The board occupies 17 280 /O
ports, commands being singje byte control codes,

A comprehensive set of assembly language
subroutines given in the operating manual enables
the user to develop his own graphics programs
quickly and efficiently.

Colour Graphics Display

V$872 — Video Frame Grabber

B 768H X 576VResolutian

H 256 Colours

B RGBor Composl(e Video lnpul:

The VS872 Video Frame Grabber board from
Video Data Systems is an 80-BUS compatible
video digitizer storage card that allows images
from video cameras, or any system with RGB or

_composite video outputs, to be captured.

Theimage is stored in a 442 Kbyte RAM buffer
with a resolution of 768H x 576V in:256 colours.

The image is sampled by Flash A/D convertersata

rate of 14.7 MHz over two framés of video (1725
sec).

Once an image has been captured it may be
transferred to.disk, printer or to an appropriate
graphics card for display. The \S872 is controlled
via two 80-BUS I/0 ports, one bemg a sl:atus port,
the other a data port.

[Not ilustrated]

For further details contact: 1O Research Ltd.
Exchange Building, High Street, Barnet
Herts. ENS 55Y.

10830 — MINI PALETTE BOARD A

The 1830 Mini Palette board from 10
Research is a small piggy-back card for direct
connection ta the IO828 ‘Pluto’ board, It adds
extra colour capability to ‘Pluto’, allowing any 8-
colours to be selected from a choice of 4096. it

 contains 2 independent colour look-up tables and

a software selectable 'flash’ command.

For further details contact: 1O Research Lid,
Exchange Building, High Street, Barnet
Herts. EN5 55Y.
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Calour Boards and Perlpherals

10859 — PLU‘I‘O PALETTE > _
A Expands 10328_ Colour Board

B Allows 256 Colours from a Palette of
16.7 Million

The JO Research 10859 Palette Board adds
extra colours to the (0828 "Pluto’ without cutting
downany of the processor’s performance inspeed
. or resolution,

Pluto Palette adds extra memory to that
already on thePluto’ board to give 8 bits per pixel.
This allows a colour Iook -up table of 256 entries.
Each of these entries is used to define 256 intensity
levels independently on each of the Red, Green
and Blue outputs. Therefore this. glves 256
simultaneous colour shades from a choice of 16.7
million.

The I0859 can also be conﬁ_guredwirh only 16
levels on each of the Red, Green and Blue outputs,
giving 256 simultaneous colour shades from a
choice of 4096.

The colour look-up table is an extremely useful
tool as it gives the user a totally flexible choice of
colours and the ability to change them later. The
appearance of the picture can therefore be
changed, for example to improve the contrast or

change subtle colour tones. The ability to re-map

colours can be useful for very high speed
animation where a monochrome picture sequence
can be drawn in ditfefent colours, alf of which can
be mapped to black; these may then be ‘revealed’
one at a time by re-mapping-each of the table:
entries in tum to a colour.

i
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10864 - PLUTONl ¥
W 768 X 576 Bit Mapped Display

H On-board 8 MHz 8088

B 256 Colours

B Panand Zoom

u Optlonal On-board Frame Grabher :

Plute (I from 1O Reéearch is a brand new and
very powerful single board graphics display

system, which has beeri d&signed ro be completely

hardware and software compatible with the

original Pluto board.

Re-designed'to use up -to-date technology the
board replaces 3 boards from the original Pluto

range with one compact unit giving high reliabitity
_and ease of use. Being based upon the highly
_ successful Pluto concept, Plutp Ii's more advanced
" video dircuitry produces truly advanced colour
. graphics.

The board format is 2 compact 12" by &,

multi-ayer, 80-BUS compatible. The processor is

an 8 MHz 8088. Half a megabyte of memory as

* standard gives a display screen of 768H by 576V,

or an optional 1 megabyte of memory gives two
displayable screens of the same resojution. 256
colours can be displayed simultaneously from a
palette of 16.7 million shades. Inbuilt graphics
functions in ROM give over 100 high level
commands incltiding vector and raster operations,
now with fast rext scrolling and smooth shading.

New hardware facilities include Pan and 16
levels of Zoom. Panning allows the display of a
large virtual area with the 1 megabyte of memory.
A real-time Frame Grabber is an on-board option,
grabbing 50 times per second onto the screen, and
including a preview facility enabling the camera
image to be lined up before a grab.

Multiple Plutos can be synchronised for use in
special applications.

This board cannot be mounted in a standard
Gemini system, However, the Quantum Computer

. systems series 2000 machines have been re-

engineered to accommodate this enfarged form
factor. An additionaf -5V power supply is required
in a system accommodating this board.

i e L "; :




Quantum Computer Systems Ltd, which has
specialised in the development of colour graphic
based systems is now an assaciated company of
Gemini.

The Quantum System is now finding its way
into many different O.E.M. applications, including
several baséd around the PLUUTO colour graphic
card. Other applications include a package for
General Practitioners.

The system can accommodate both the main
PLUTO board, together with a full Palette, or
alternatively the new PLUTO Il can diso be
integrated, (the Palette bodrd requires an
additional -5 volt power supply, and a new back
plate is required wheninstaliing the PLUTO (I into
a system).

QUANTUM CAD/CAM

The following paragraphs describe a CAD/
CAM package which Quantum Microcomputers
Ltd has produced specifically for T S Harrison &

Sons Ltd, amember of the 600 group of companies.
This descriptionis intended to give an indication of

-applications that Gemini/Quantum equipment
has in CAD/CAM. It should be noted that the
pdackage could easily be rewrm'tn for other
-applications.

. The Harrison Auto Tum System is demgned to

: bea generalintroduction to CAD/CAM.in machine
control dand to the general'capabifities of machines
in the workshop. The package uses a high
resolution colour graphicssystem for the display of

_ drawings and tool path simulations and bmh may.

~ also be drawn by a pfotter

There are 6 mainsections to the. Harnson Auto :

- Turn System: .
1) Blank and Drawing
This atlows the creation and afteratlons of

drawing files. In use ablankis specified (by size) L

- and drawings are constructed from basic
element sections: Face, Straight, Tapered,
Radius and Threaded i turnings external and
intemal. Chamfer. rmer@and X/Z rolerance
definition. . .
Manual Code Input
The machine codes can be entered in machme
format by this section. Features include
automatic tabulation and back tracking.

3) Automatic Code Generation

Machine codes may be generated
automatically from drawing files with this
option. Basic types of turning are controlled by

. parameters entered interactively as the
machine codes are generated.. The téol path
generated Is simulated on screen,

2

4} Simulate from Code File

Amachine code file may be graphically
simulated by a tool path description. The tootis
simulated as a POINT with different colours
showing different tools. '
Transmit Plot File to Plotter:

The Dimensioning program, Simulator and the
Automatic Machine Code Generator generate
an Image File which may be plotted. This
section allows for direct transmission to plotter.
Dimension and Plot

This takes the picture file and automatically
generates a Plot File with dimensions of the
picture file specified. An approximation of the
drawing generated appears on the graphics
screen. :

5
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“*The 10828 PLUTO card was developed by IO
Research Ltd as an 80-BUS product to meet the
growing need for cost-effective colour graphics.
Since the board was launched in 1983, it has met
with widespread acclaim and sufficient time has
now elapsed for a number of interesting software
packages to have been developed: We have
included a brief outline of some of these, so that

the potential of the Gemini system, together W|th

this product. canbe anderstcod i

CADQ.

CAD-8is.a low cost package from EiX Ltd
spedifically designed for creating accurate two-
dimensional multilayered artwork in the form of

plous and photographicmasks. ?ts mam appl:caﬁon -
is'in printed circuit board design. i

CAD-8 is fast and easy to operate; Artwork JS

“prepared by manipulating the components that
formithe layout, such:as pads and tracks, directly’

on the screen by means of the keyboard or the

-graphics digitizer. Sections of drawings can be
- recalled from fioppy disk whenever needed and

placed anywhere on the drawing.
Draughting facumes include pari and zoom,

“track and component “rubber banding”, *’pick..

and place”’, block mavement of complete drawing
sections, and automatic allocation of vias on }ayer
change (for plated through holes).

_ The finished artwork can be fed to a pen
plotter or alternatively a ‘tape” file can be
produced for sending to a bureau via a modem.

The program maintains descriptions of
component names and track signal names. CAD-8
can produce a cross reference printout of all

- components by name and point to point’

connections by signal name. This is an invaluable

aid in checking the artwork laid out against the
original circuit description or circuit diagram.

CAD-8 is ideal for tsers with modest PCB

i designneeds Who cannot contemplate the cost of

a fully fledged CAD design station. CAD-8's main
benefit is the possibility of preducing artwork or
changes to existing artwork within a very short
time scale and cheaply. CAD-8 ks aimed at the
small design office, as a stand alone station, and for
direct access by thie design engineers themselves.

DR Draw

Digital Research’s DR Draw allows you to use
your microcomputer to comghunicate your ideas
with'high-quatity graphics. DR Draw’s capabilities
give form to your imagination, allowing you to
create your own graphic designs. With DR Draw
you can create, preview, change, and refine a
drawing before you print or plot it.

. GSX

Gemini have implemented GSX for use with
the "Pluto’ colour beard. GSX is Digital Research’s

graphic extension to CP/M and provides output

through standard operating system calls. it is
made up of two.main components, the GDOS and
the GIOS. The GDOS (Graphic Device Operating
System| is analogous to the BDOS in CP/M systems
and contains the device independent part of GSX.
The GIGS [Graphics Inptt and Qutput System) is
the device dependent module that provides the
software interface between the GDOS and the

. specific hardware, in this case, the ‘Pluto’. Thus the

GDOS intercepts and services graphic calls by first
loading the required driver and then passing it on
to the GIOS.

QWIKDRAW s
Germnini have produced the Qwikdraw

Graphics Package for use with the ‘Pluto” colour

boad. Input is by means of the GM4 13 Digitizer

‘Pad. Drawing of graphical displays is easy,the
. package allowing the creation of lines, circles,

smooth curves and dots, plus the ability of
“freehand’ input. Different colours may be selected
for all of these elements and colour fifls are also
catered for. Lettenng may be incorporated in the
display and may be in-any one of four different
orientations. Once created, pictures may be

. displayed for re-editing or may be otitput to the

GM418 3-pen Plotter or to a dot marix printer.

- Extensive ‘Help” messages are incorporated into
. the program

INTERVID

This Interactive V“deo package from Quantum
provides a means of combining Video Recorder

. and'Computer technologies. The 80-BUS
_ computer contains 2 ‘Pluto* colour board and also_

controls a video recorder. A colour monitoris
attached to the system and will display either the
video recarding or the output of the: Pluto as

determined by the system.

. The:system can thereforé be programmed for
example, to display a portionofa vitleo tape, then
display a guestion on the "Fluto’, the user responds
to the question, and depending on whether or not -
the response is correct, the video recorder either
continues to the next sequence, or rewinds and
replays the first portion again.



Disk Systems

GMS829 — FDC/SASI Board
8 Single/Double Density Operation

R Single/Double Sided Drive Support

B Up to 4 mixed 3.5’, 5.25" and 8’ Drives

8 Industry Standard SASI Hard Disk
Interface

The Gemini GM829 combined FDC (floppy
disk controller) and SASI [Shugart Associates
Systems Interface) board has been designed to
allow both floppy disk-drives and Winchester hard
disk drives to be easily added to a MultiBoard
system.

Up to four floppy disk drives may be controlied.
These may be single or double sided, 48 of 96 TP1
drives, in single or double density formats. The
drives may also be 357, 5.25" or 8" types, or 3
combination-of these. Switching between single
and double density, and 3.5", 5.25" or B” drives,
are under software control.

High performance and reliability are provided
by variable write precompensation and phase
locked loop data recovery circuitry. The board
uses the Western Digital 1397 chip set and
occupies 8 780 /O ports. These ports may be Set
to one of two positions, alfowing, with the
appropriate software, two GM823 boards to be
used in asingle system.

The industry standard 50 way “SASI” interface
allows Winchester hard disk sub-systems, such as
the Gemini GMB35, to be simply plugged straight
in.

This board is a development of the extremely
popular GMBQY FDC board and maintains the
same elégant and reliable engineering design
which has’been proven on the GM809. Full 5.25"
software compatibility:is maintained, with the
added advantage of also being able to control
3.5% 5,257, 8” and hard disk drives simultaneously
from the one 80-BUS board. '

Al
AR
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GM695 — Winchester Disk Controller
8 Industty Standard ;SASI Interface

B Automatic Error Dgtection and
Correction

# Automatic Retries

M Extensive Diagnostjcs

The GM&95 Winchester Fixed Disk Controlier
Board provides a compact, field-proven
microprocessor-based controller to operate one of
two 5.25" Winchester hard-disk drives. The
GM695 is produced by Xebec, the industry’s
largest independent disk controller manufacturer.

Connecting directly to the GM829 FDC/SAS)
Board, the GM695 incorporates automatic error
detection and correction, automatic seek and
position verification,-and autoratic retry on drive
errors.

LT 3
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Disk Drives
GM653 and GM657 Floppy Disk Drives
B 400KB and 800KB formatted capacities
B_Microprocessor Controlled '
[ ] Silent Operation
B Second Generation Reliability

The GNM653/GM657 are second generation -
floppy disk drives manufactured by Micropolis and
containing many advanced features. These include
twin chassis construction, steel leadscrew with
Jewel follower for head positioning, accurate disk
centering mechanism and microprocessor control.
The GM&53 and GMA57 are both double density,
96 TPl drives with 6 mS track-to-track access times.
The GM653 is single sided and the GM657 is
double sided, providing formatted capacities of
400K and 800K byte capacities respectively.

GM6E91, GM692 and GM693 Winchester
Disk Drives

B 5.4, 10.8and 16.2Megabyte formatted
capacities

B Industry Standard Interface

B Microprocessor Controlied

M British Made ) !
The GM691, GM692 and GMG693 are

Winchester disk drives manufactured by Rodime.
These high-performance drives incorporate many

. advanced features, including thermal -
- compensation, two chamber construction, and

special airfflow giving these drives high reliability.
The GM691, GM692 and GMé693 feature
“microprocessor control which includes ten self-
diagnostic tests. An automatic transit lock allows
simple transportation. The GM671 is asingle”
platter drive, the GM&692 twin platter, and the
GM693 triple platter, providing 5.4, 10.8 and 16.2
MB capacities respectively. =~
The GM694 20 Megabyte drive is also
avallable. - . e
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GM)O&'- 3.5" FLOPPY DISK DRIVE
m BOOKB fnrmatted Capacuy
B Compact Unit
‘W Fast Access Time
The GM708 is a 3.5" disk drive unit
manufactured by‘Epson It is an 80 track, double-
 sidled, double-density.drive with a track density of

135 TPI. This therefore provides a total formatted
capacity of 800 KB: The GM708 uses a steel belt

for head positioning and has a track totrack.access

time of 3 mS.

The diskettes used with the GM708 are
enclosed in hard cartridges, providing a high level
of security against accidentat damage.

The electrical interface and software

requirements of the GR708 are identical to thase"

of the GM707 5.25" drive, allowing simple
-substitution of drives where space is of prime
;mportance

GM706 and GM707 5.25” FLOPPY DISK

DRIVES

8 400 KB and 800 KB Formatted
Capacities

H Half-height Units
B Fast Stepping Rates

The GM706 and GM707 are half-height 5.25"
floppy disk drives manufactured by Toshiba. The
high-speed head positioning mechanism uses a
steel belt and reduces track to track access times to
5mS and 3 mS respectively. Use of direct-drive
axial type fiat DC brushless motors assures
increased accuracy and extended life.

The GM706 is a 48 TPl double-sided, double-
density drive, providing 400K formatted capacity.
The GM707 is a 96 TPl double-sided, double-

- density drive, providing BOOK formatted capacity.

Full height bezels are availa ble for thesedrives.

[ref. GM727)

GM723 —5.25" FLOPPY DISK DRIVE
B 2.78 MByte Formatted Capauty
B Half-Height Unit
l Ims Stgppmg Rate

The GM723 is an ultra- hlgh capacity 5257
fioppy. disk drive manufactured by Drivetec. The

. drive is of double-sided, 500-Kbit/second transfer :

rate, 192 tpi design and provides a formatted
capacity: of 2.78 MBytes.

~_Ideal for applications requmng ultra hlgg
capacity floppy disk storage, or for use as a
_ Winchester back-up device, the GM723 offérs 3
mS track-to-track access imes and read/write
heads pasitioned te an accuracy of 200 micro
inches through ¢ 2 dual-stepper, closed foop servo.
system.
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GM721 AND GM722 - TAPE STREAMERS '

N 20 MB or 45 MB Capa:itie:
B Compact Unit
B Efticient Winchester Back-Up

The GM721 and GM722 Streaming Cartridge

Tape Drives are manufactured by Archive
Corporation, the industry's feading /4" tape .
streamer manufacturer. Both versions are housed
in standard 5.25" half-height enclosures

containing the Reéd[g}(gig’e head.'caggan maotor,,
stepper motor, cartridge loadmechanism, and

- basic drive PCB. Output from the drives is to
. QIC-36 standard, and an interface board is

required to connect either of th'es’e drives to the
host system.

 The GM721 and GM722 use industry standard
12" cartridges to provide formatted capacities of

. 20 MB and 45 MB respectively.

GM825 — Disk Drive Unit
a ln'tegral Bowei: Supply
B High Capacity Drives
B Stylish Enclosure

_The Gemini GM825 floppy disk housing is
supplied with either one or two 5.25” single or.
-double sided, double density, 96 TPI high capacity
Micropolis 1115 disk drives. These provide 400K .
or 800K bytes of formatted storage per drive.
{Germini QDSS and QDDS formats.]

The GMB825 housing contains its own integral
power supply for the drives and comes complete.
with the cable assembly for connecting to the

© GMB829 disk controller board.
GM825-1S - Single 400K disk drive unit
GMB25-2S — Twin 400K disk drive unit
GM825-1D — Single 800K disk drive unit
GMB25-2D ~ Twin 800K disk drive unit
GM653 — Additional 400K disk drive -
GM657 — Additional 800K disk drive

GM835 — Winchester Drive Sub-System
M 5.4, 10.8 or 16.2 Megabyte Formatted
Capacity
B Industry Standard SASI Interface
W _Integral Controller and Power Supply

The Gemini GMB835 has been designed to plug
directly into the GM829 FDC/SAS| board to
provide the MultiBoard user with the hard-disk
advantagesof high performance, high speed, high
“reliability and high storage.

. The enclosure, styled to match the Gemini
Galaxy and GMB25 floppy disk housings, contains
the Winchester drive, the GMé95 Winchester
controller board, and a switch mode power
supply. The drives used are the British made
Rodime RO202, RO203 and RO204 models,
_providing 10.8, 16.2 and 20MB capacities
respectively. Average seek time is 90 ms and the
data transfer rate is 5 MBits per second. The
intelligent controller provides a 512 byte sector
buffer and automatic error-detection and '
correction,

GMB35-5 — 5.4 MByteWinchester S/Sys.

GMB835-10 - 10.8 MByte Winchester S/Sys.
GM835-16 — 16.2 MByte Winchester S/Sys..
GMB35-20 — 20 MByte Winchester S/Sys.

_GM855 — TAPE STREAMER SUB-SYSTEM
W 20 MB or 45 MB Capacities

B SASISCSI Interface

W Integral Controlter and Power Supply

The GM85S Streaming Cartridge Tap Sub-

System has been designedto plug directly into the
- GMB829 FDC-SASI board to provide the
- MultiBoard user with a high-performance back-up
. system for Winchester disk drives.

The GMB8S5 enclosure, styled to match other ;
Gemini enclosures, contains either the GM721 or
(GM722 Tape Streamer, a SASI/SCSI controller

“board, and a power supply. The-controller board
performs automatic “Read After Write”
vermcanon on the data, which is recorded on'the

‘block is 4mmed|ately re- -written usmg the same
block:-number. The controller. also contains a targe
buffer in order to keep the tape streaming, and
thus provide a fast back-up time.

GM855-20 - 20 Mbyte Tape Streamer §/Sys.
GM855-45 — 45 Mbyte Tape Streamer S/Sys.
(nat illu:trated]




Disk Sub-Systems

GM720 - 8" DISK DRIVE

B Double-Sided, Double-Density
B Fast Access Time

B Half-Height Unit

The GM720 is an 8 floppy disk drive
manufactured by Toshiba. This is a high-
peformance, highly reliable, haif-height floppy
disk drive for 8" disks, with a very fast track to track
access time of 3 mS. The drive may be used in
single- or double-density and is double-sided,
providing a formatted capacity of up to 1.2
Mbyres.

GMA415, GM416 and GM417 — DISK DRIVE
UNITS

B iIntegral Power Supply
H 1 or28’ Drives
B Optional 3.5" Drive

The GM415, GM416 and GM417 range of
disk drive units offer the MultiBoard user
exceptional fiexibility in coping with various disk
reguirements.

The GM415 unit contains a GM720 double-
sided, double-density 8” disk drive plus power
supply in an enclosure that has been colours-
matched with the rest of the Gemini range.

Other options are the GM4 16 unit, which
contains a second GM720 8" drive, and the
GM417, which contains a GM708 double-sided,
double-density 3.5" disk drive.
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GM836 — Network Interface Board
B 250 KBaud Transmission

‘B _Up to 32 Stations

B Simple Interface to Multiboard
Systems

The Gemini GM836 is a small add-on board
which plugs into the 26-way connector of the PIO
ofa GM811 or GMB13 CPU board by means of a
ribbon cable. The board conmains all of the
necessary interfacing circuitry to allow the
connection of a machine to a network. Data is
transmitted serially using a differential
transmission method at 250 KBaud along a
twisted pair cable. Using this system up to 32
machines can be connected to the network and
the length of cable can be up to 600m {2000 feet}
end to end: :

Data is transmitted through the network in
variable sized packets, each packet having a CRC
to detect errors during transmission, retries being
automatically perforrned if a packet is delivered
incorrectty:

There are two software options when ordering
GMB36 boards. GM836 UPG iis supplied with
software to allow a MultiBoard of Galaxy system
with Winchester drive 1o be converted into a

file-server, afloppy or Winchester based systemto

be converted into a SuperStation;:-or a disk-less
MultiBoard system to be converted into a
\WorkStation.

GMB70 - MODEM

B 300 Baud Full Duplex

R 1200/75 Baud Asymmetric Duplex
B Auto Dial and Auto Answer

The Gemini GMB70 is an 80-BUS compatible
MODBEM board. It is.designed around the AMD
7910 chip and provides for low speed data
communication capability based on the CCITT
standards V.21, (300/300 baud operation)) and
V.23 {1 200/75 baud operatlon) in both onglnate
and answer modes, The GM870 also has an
auto-dial feature as well as an auto-answer
capability. The auto-dialer performsiloop
disconnection operation, the most commaon
dialling technique supported by virtually all UK
connectionssystenis.

The GMB870 aiso has an on-board software
controlied amplifier for connection to a
loudspeaker to monitor the progress of the call.

Y:iNK

‘Gemini have recently became distributors for .
Easylink, a totally new electronic mail
communication service.

EasylUnk, a product of Cable and Wireless and
America’s Western Union, two of the world's
largest companies involved in communications,
aliows companies of all sizes 1o pass text between
desks and offices without the needs of expensive
specialist equipment or telex lines, Using existing
eqmpmént and the standard telephone service,
EasyLink provides fast and accurate
communications.

You enter your message using your Gemini
System. This links by telephone to the EasyLmk
Computer Centre which provides your EasyUnk
to any tefex terminal or any subscriber natlonally
or internationally. Anytime. Day or night.
Remember, there are:more than 1,60Q,000 current
users of telex world-wide, and you can
communicate with them within.24-hours with
EasyLink. ;

Network and Modem Boards

GM836 OEM is supplied with basic transport
software for sending and receiving blocks of data
to and from other 836 boards connected together
in, for example, a control application.

GM836 may also be purchased by itself.

NI

'Easylink supplies the subscriber with a mailbox,

to which all messages are sent and stored, The
software used in corjunction with a Modem
allows you to dial the Easylink computer, and once
connected, you are able to transmit:messages as.
required.

To receive messages, your system can be
configured to interrogate your mailbox at regular
intervals, and output selected messagé§ to screerny
or printer. All incoming messages to your mailbox
are FREE — even from the telex network.

THE SYSTEM ALLOWS
W Personal Passwords for security

B On line ‘Help” messages

B Multi-addressing from single message
yem.y 4 4 ;

- B Special priority message service

B 'Notification of delivered messages
-available

B Regular mailing lists can be
maintained

[ Daily summary reports avaslable

N Incoming messages: ‘stored or routed
in accordarice with subscriber’s
instructions

‘Copy to file’ facility

Delivery to your terminal or received
messages

Batch entry of messages

Access to 1.6 million telex users.
Actcess sooh ta 50,000 U.S. subscribers
Your company can register with EasyLlnk and
receive.your first password and Easytink address
number. If you would like other usersin your office
to have their own personal passwords and address
numbers; they will cost extra, With the monthly
subscription you will find Eagytink an affordable
solution to your communication needs.

LN
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Area Networks (LAN’s)

Gemini MultiNet [LAN] System

Local Area Networks

The Gemini MultiNet LAN can support up
to 31 workstations, examples of which are
illustrated here.
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GM818 — Serial I/O Board P
B 2 Serial VO Channels

I/O Boards

< GM816 —Multi-l/O Board
B 6 8-Bit /O Ports {3x Z80 PIOs)
H 4 Counter/Timer Channels
B Real Time Clock
@ Further Expansion Capability.

The Gemini GM816 Muiti-1/O board provides
a comprehensive means of interfacing with
extemnal devices. Three ZBOA PIOs provide 6
bi-directional 8-bit data ports with handshaking
signals;a 280A CTC provides 4 counter/timer
channels, and an MM58174 provides a Real Time
Clock. An on-board auto-recharging battery
keeps the clock functioning during power-down
periods, and the elock chip itself provides
information from tenths of seconds to tens of
months.

The GM8I 6 has an internally decoded /O bus,
and provision has been made for a daughter board
to connect into and mourit onto the PCB'to
expand its )/O capability. Daughter boards may
provide, for example, A-D or D-A conversion,
opto-coupling, or additional PIOs, UARTS, etc,
Currently available are the GMB818 Serial daughter
board and the GM663 Prototyping daughter
board.

During 1985 the GM873 D-A connector
daughter board will be available.

B Fully Programmable

W RS232 VO Levels

# Full Modem Controls

The GMB8 Serial I/O Board is ore of the
daughter boards available for the GMB16 Muiti-
1/O Board: Fitted with two B250 type UARTS it
provides two serial /O channels with individually
programmable baud rates, stop bits, parity, etc.
Full ' modem control signals are provided and all
inputs and outputs are at RS232 levels. Four
uncommitted output lines and two uncommitted
input lines are also provided.

The GM8 18 board is supplied-with
interconnection cable and mounting pilfars for
fitting on the GM816 board and it utilises the
buffering and decoding logic of this board.
Because of this approach, the GM818 allows
extensive asynchronous serial communication
facilities to be added to a MultiBoard system for
minimal cost.

e
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<« GM663 - Prototyping Daughter Board

B Economical Systemn Expansion

M Miniial Interfacé Logi¢ Required

The GM663 Prototyping daughter board
mounts onto the GM816 Multi~l/O Board and
interconnection is provided via the 50-way ribbon
cabte assembly supplied. The prototyping board
takes advantage of the necessary buffered bus

" and decode signals provided by:the GM816 thus

allowing easy prototying of additional /O devices.

This photograph shows clearly-how easy it is:

. for additional boards to be made utilising the

buffering and decode sections of the GM816 I/0O
board. This particular board is the prototype of the
GMBI 8 board, also featured on this page.




I/O Boards

GM848 — Serial VO Boards
B 3 Serial /O Channels

8 Programmable Baud Rates

# Synchronous/Asynchronous
Operation

B Two 8-bit I/O Ports {280 PIO]

The GMB848 Serial /0O Board utilises two Z80A :

SIO chips to provide four Synchronous/
Asynchronous serial channels. Baud rates are
independently software selectable for ail four
.charmels and for the transmit and receive sidé of
each channel: Baud rates are switchable between
75 and 19200 baud or, for synchronous
cofmmunication, from the external clocks. All
inputs and outputs are provided at R5232 levels
and full modem control signals are available.

The G848 is also fitted with a Z80A PIO'to
provide two B-bit-bi- directional data ports with
handshake signals.

Both of the SIOs and the PIO on the GM848
are part of the 80-BUS interrupt daisy-chain,
allowing this board to operate under the 280
vectored interrupt schemé. The GMB848 occupies
16 consecutive BO-BUS I/O-ports, the base address

.of which is switch-selectable.

CHANNEL 3

CHANNEL 0

UM

EV814 —1EEE488 Controller
B IEEEA488/GPIB Controlier

# Comprehensive Software Supplied

B Cost Efféective Controller

This board from EV Computing has been
designed to fully implement ail IEEE488B interface
functions. It is capable of controiling any
equipment fitted with a standard IEEE488 or GPIB
interface.

Under the supplied software the interface
responds both to standard IEEE488 message
mnemonics, 2nd a set of comprehensive macro
commands. These may be typed on the keyboard
or passed from the user’s BASIC or machine code
program via a simple user routine.

The circuit board incorporates a standard
JEEE488 bus connectar and, together.with the
board’s other features, this should enable the user
to get his bus. controller system up and running
;mmedlately.

\With the increasing poptlarity of the IEEE488
interface bus, this board gives the user avery
versatile method of controlling equipment on the
bus at minimal cost. <

_ For further detail contact:

EV Computing

700 Burnage Lane
Manchester M19 1NA
Ter:061-431 4866



GM851 — 12-BIT A/D BOARD
R Selectable Input Ranges
B 30 uS for 12-bit Conversion

I/O Boards

GMB824 — A/D Board
B 8 Input Channels

W 8 Bit Resolution

M Sample and Hold

The Gemini GM824 is an Analogue ta Digital
convertor board. It provides 8 channels, each
having a resolution of 8 bits. Inputs to the board
are via fack sockets, the standard analogue input
range being 05 volts. All input channels have
over-voltage protection. Signal conversion time is
approxiately 30 micro-seconds, |ncludmg a
sample-and-hoid phase.

The GMB24 has full interrupt control, user
configurable I/O addresses, an onboard
prototyping area, and comes comp!ete with a
comprehensive manual.

M High-accuracy Instrumentation
Amplifier

B Sample/Hold Amplifier

The Gemini GM851 is a full feature 12- bit /D
board incorporating a number of features to
provide both for ease and versatifity of operation
and ensuring accuracy of the coriversion The
major facilities are:
~ link selectable choice of 16 smg?c{'nded or8

differential inputs :

- hlgh accuracy instrumentation amplifier to
provide selectable. gams of 1,10, 100 and
1000

— fast and accurate sample-hold amplifierto
ensure:conversion integrity

— link selectable choice of 8 different input ranges

— link selectable choice of 12-bitor.8-bit
conversions, with conversion time of 30 uS for
12-bit conversions

~ ability of interrupt generatxon on convérston
completion

n Desigr




I/O Boards

MC867 — Opto-Input Board
H 32 Optically Isolated Inputs

B Adjustable for120r24V lnput

The Maas Computer Consultants’ MC867
board is an 8” x 8" board designed for use with
the Gemini GNI816 Muiu 1/O board. This board is
intended for use in apphcauons where external
equipment is to be contralled.

Up to 32 boards can be coupled to a single,
GM816:board, thereby providing up to 1024
inputs. Provided the total numiber of boards does
not exceed 32, these boards may also be mixed
with the MC869. Opto-Output board.

0T T

MCB869 — Opto-Output Board
B 16 Optically Isolated Outputs
| AVailable with or without relays

The Maas Computer Consultants’ MC869
boardis an 8" x 8" board designed for use with the .
Gemini GM816 Muiti-}/O board, This board
utilises 1:6 reiays, double protected:by opto-
couplers which assist the controlling relays. The
board is also available without relays, and
jumpered for direct output from the opto- couplers.

Aseparate 12V supply Is recommended for the
relays, and to facilitate this a separatée connector is
provided on the board. Each relay can switch
220V [+/—2A A.C.) and can be connected in one_
of three ways —niormally cpen, normailly closed, or
single-pole changeover.

Up to 32 boards can be coupled to a single
GMB16 board, thereby providing up to 512
outpults. Provided the total number of boards does
not exceed 32, these boards may also be mixed
with the MCT867 Opto-input board.




BEB47 — Arithmetic Board
R High Speed Arithmetic Processor

Miscellaneous Boards

GM822K — Real Time Clock Kit
H Real Time clock
B Calendar
B Battery Back Up

The Gemini GM822K is a small board that
connects to a Z80A PJO. Ituses the MM58174 real
time clock chipthat provides the time from tenths

of seconds ta tens of months. An auto-recharging
on-board pattery provides back-up whén the

~computer system is switched off.

The GMB22K is supplied as a kit.

B Simple Software Interface

B Pascal Compiler Included

The BE847 Arithmetic Board from Belectra
utilises the AMD 951 1 IC and performs high speed
arithmetic and.trigonometric calculations in
hardware, 10 to 100 times faster than the
equivalent Z80 software routines. It operates
simultaneously with the system CPU, further
increasing throughput.

The BE847 is supplied with the Hisoft HP5
pascal compiler. HPS has been specially modified
to use the BEB47 for all maths’ functions and
features 32 bit integers.

The BE847 is also very easnry used by assembly
language programs.

For further details contact:
Belectra Ltd
11 Decoy Road

~ Worthing, Sussex BN 14 8ND

Tel: 0903 213131
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Extender & Ptype Boards |

GMB39 - Prototyping Board
B Fibreglass PCB

B 80-BUS Signal Identification

R Migh Density IC Capability

The Gemini GMB39 high quality 80-BLIS
prototyping board provides the MdltiBoard user
with 2 convenient means of adding specialised
‘one-off’ boards to his system. This single sided
fibreglass PCB provides extensive power supply
tracking and the layout has been optimised to
aliow a high IC packing density. Additionally one
.edge of the PCB has been designed to ngi
accommodate muiti-way insulation displdcement:
type connectors.

The component side of the GMB839 is silk-
screened to show the positioriing of the power
rails and component pads, and- all 80-BUS signals
are identified. On the reverse side of the board the
BO-BUS lines are-identified by number. An 80-BUS
specification booklet is incfuded.

ERTR AT ETRTRRURVNTNVRT AU
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GM841 - Extender Board
B Test Point on each Line

B Al B0-BUS Signals Identified

The GMB841 Extender Board allows80-BUS
boards to be brought outside of a frame for testing

- and debugging purposes. Test points are provided

onevery busfine and each line is identified by both
number and 80-BUS name.
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GM846, GM845 and GM844 Motherboard

Assemblies _
The range of motherboaids shown above are

available completely assem bled with BO-BUS: edge

connectors.

GM846 — 3-slot motherboard assembly

- GM845 — 6:slot motherboard assembly

GMB44 — 8-slot motherboard assembly

Motherard Assemblles

GM&5S, GM682 and GM656 Motherhoards
B 3, 6 and 8slot Versions

B Full Daisy-chaining

B Extensive Ground Plane

- The Gemint motherboards cater for a w:de
range of system requirements. Available.in 3
different sizes they all incorporate fuil 80-BUS

- daisy-chaining and an extensive grgund plane to

keep electrical noise to an absolute minimum.
GM&656 - 3-slot motherboard
GMé682 — 6-slot motherboard
GM655 — 8-slot motherboard
GM654 — 5-slot motherboard




ckplanes _&Acc'es_sories' aude e oo Y2

~ MP840 — Terminated Backplane
B 14-siot Backplane

B Signal Termination

N Extension Ground Shielding

ThesMicrocode MP840 is a 14-slot-80- BUS
backplane which has been specially designed to
overcome problems.often associated with running
{fong microcomputer:backplanes. All active bus
signals are terminated into-a potential balanced
RC filter and are interlaced with-ground shield
tracks, plus one side of the backplane prowdes a
cornplete ground plane:

The backplane features interrupt and bus
request daisy chaining and can be used in different
lengths by a simple ‘score and break’ opemtlon

For further details contact:

Microcode Process Control Systems

41a Moor Lane
Clitheroe, Lancs.

Tel: 0200 27890

GM634 80-BUS Edge Connector L GM635 Edge Connector clip



Z80 Operating Systems

For disk system users Gemini have
implemented the CP/M 2.2 disk operating system
(DO5). CP/Mis the accepted industry standard
DO5 and consequently there is already a vast
software base upon which Gemini users can draw.
For cassette based systems Gemini have adopted

the RP/M monitor which has been written in'such .

2 way as to be upward compatible to CP/M. This
compatibility means that Geminii are able to offer a
number of packageswritten specifically for,
MultiBoard that may be run on either disk or
cassette based systems without modification to
the code. Sl
RP/M

- RP/Miis the resident operating system on the
GM8I 1 CPU and GM813 CPU/RAM boards. The
concept behind RP/M is that software should be
compatible between Gemini computers regardless
of whether or not disks are used. Therefore, from
the point of view of the programs being exectted,
RP/M has been written to appear as much like
CP/M as possible. However, the code used is quite.
different and the commands are simple and do not
resemble these provided by CP/. '

RP/M provides a useful-series of commands for

processirg tape files, examining and manipulating

ports and memory and executing programs, RP/M .

can also ‘boot’ a disk, so that it is still needed if a
disk system is added. Commands are fully checked
for errors and a wide range of-error messages
produced. Special features of RP/M, when used in
conjunction with the' GM8.12 IVC or GMB325VC,
include on-screen editing, both of commands and
within user programs, and the ability to "dump’
the contents of the screen to a printer.

CP/IM

Gemini have produced various CP/M2.2
packages. Each of these contain a master CP/M2.2
disk and extensive documentation. As well as the
standard CP/M programs, (PIP, STAT, SUBMIT,
SYSGEN etc.) the disk contains five Gemini
supplied utility programs:-

FORMAT —formatsand verifies blank disks

BACKUP  —provides a fastmeans of copying
disks for back-up purposes

CONFIG  —allows easy setting of BIOS options
{seebelow]

READCAS } allow tape and disk files to be

WRITCAS transferred between media, the
tapes being in RP/M format.

In 2 CP/M system the BIOS is.the séftware
interface between the CP/M operating system and
the specific hardware in use. In these CP/M
packages the BIOSs are extremely comprehensive.
Extensive error checking, reporting and retry
facilities are included. The printer routines
incorporated allow for serial; serial with
handshake or parallel printers to be connected,
and.a very powerful on-screen editing facility’ts
provided.

Operating Systems& Accessories

8088 Operating Systems
CP/M-86 :

For use with systems incorporating the GME88
8088 processor board Gemini have implemented
Digital Research’s CP/M-86 aperating system.
CP/M-86isthe 16 bit version of the popular CP/M
operating system with a time tested modular
design that can support application programs that

_areboth/a rge and complex. CP/M-86 can manage

up to a megabyte of main memory and gives
application programs full. advantage of the 8088
address space. There is also complete file
compatibility with CP/M-80, allowing both
CP/M-80 and CP/M-86 programs.to reside on the
same disks and use the same data files.
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GM649/GM650 Internal Floppy Disk Cable
Assembly

- Some of the cabie.assemblies.used both
internally in enclosures and externally for
interconnection to peripherals are depicted
below. Piease consult our price Jistfor details of the
complete range..

@

GM699/GM709/GM717 Serial Cable

=& Il

GM660 Video Cable Assembly

GM?732 Cassette & Light Pen/Cable
Assembly internal

s

GM733 Iinternal Video Cable Assembly
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. GMB17, GM843, GM850, GM854, GMB57
and GM858 Power Supplies
W Switch Mode Designs

B Protected Outpuits

' WM Compact Shietded Units

The Gemini range of switch-mode 'pow«er
supply units are of compact design and low -
magnetic radiation, to conform to international

Safety and RFl Regulations. This range of supplies

. Isideal for most System sizes. Each supply'has dual.
input voltages-and requlared outputs of: p-

s o il RS L N =8
—12 -5 +5 +12 Max. Power
Volts Watts
GMa1r7 0.5 0.5* 6.0 25{4.0 8 1
GM8&43 0.5= 0.5 2.0 4.0 116
GMB50 1.0* 1.0* 60 1.0 50 <
GMs854 0.5 80 4.0{6.0] 85
2.0{5.0)
GMS857 03 30 1.3 35
GMB58 0.5* 3.0 20 40
Figures in brackets { ) are PEAK currents available.
Outputs marked * are floating outputs, and can therefore be connected to be either — ve or + ve.

GM&17 — supplied with metal shroud




e

GMB50

GM8S8 : . : _ —

Power Supplies
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'Monitors

‘GM406 - MONOCHROME MONITOR
B 12" Green Screen S
W 0.5-1.5 V p-p Input
B Attractive Enclosure

.The GM406 monochrome monitor is desigped:
for use with MilltiBoard systems using the GMg32
SVC board for video display. The monitor has a
12", P31 phosphor, chemical efched screen to give
high quality output. Contrast and brightness

controls are conveniently placed to allow users to

ad_;ust the display to their own requirements. The
GM406 is colour matched to the rest of the
Gemini system

- GM411. AND GM412 COLOUR MONITORS
"B 14’ Colour Monitors

B Medium/High Resolution Optlom
® RGB Inputs

The GM411 and GM412 are high technology
colour monitors manufactured by Cotron
Electronics Ltd. '

Connection is via a 25 pin D socket and is set

_for RGB and Composite sync at ] volt level into
. 75.0hms. The GM41 | provides Medium
Resolution cutptit of 650 horizontal pixels,

- whereas the GM4 12 provides High Resoluaon
-output of 850 horizontal pixels.




| Periﬁherals_.

GM418 — 3-PEN PLOTTER
N 3-Pen Plotter
B Automatic Pen Change
B A4 Format .

The GM418 3-Pen Plotrer from Mannesmanrny
Tally brings high quality plotting at a realistic price.
It uses standard A4 size paper with easy flat-bed

_ loading. The three pens of the GM418 provide

multi-colour graphics without manual change of -
pens, An internal processor enables such facilities
as circle; arc and spiral generation, as well as curve
fitting. Oil-based ink pens are also available for use
on mylar film to produce transparencies.

The GM48 Plotter is fitted with an RS232
computer-interface. '

GM413 AND GM414 DIGITIZER PADS
B 200 Line/Inch Resolution
B Large Digitizer Area

H Penand Cursor Options

The GM#413 and GM414 Digitizer Pads are
manufactured by CalComp. These are simple
devices for converting graphicinformation into
digital form for entry into the computer. The valid
digitizer areais 11,7" {298 mm) square, thus
covering full A4 sheet sizes. The GM4 13 is supplied
with a Pen as the input device, whereas the
GM414 has a 4-button cursor. Resolution of both
devices is 200 lines/inch (10 lines/mm).

The GM413 and GM4 14 are fitted with RS232
computer interfaces.
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GM900 SERIES SYSTEMS

PART DESCRIPTION PRICE
NO.

All GM900 serles include video monitors and keyboards

GM903 GEMINI 2 Computer with 2x400K Drives 1495
GM904 " " " " 1x400K " 1275
GM905 Y " " " 2x800K " 1695
GH906 12} n 2] 1 lx800K )1} 1395
GM907 GEMINI 3 " 1x5.4M + Ix800K " 2500
GM908 " " " 1x10.8M + 1x800K " . 2750
GM914 " " " 1x16.2M + 1x800K " 3100
GM909 GEMINI 4 MultiNet Workstation 750
GM923 GEMINI 4 MultiNet Colour W'station (exc. ¢olour monitor)1325
GM923M as above but also inc. Mini Pallette 1650
GM910 GEMINI 4 MultiNet Fileserver {(5.4M + 800K) 2600
GM912 " " (10.8M + B0OOK) 2850
GM915 " " " (16.2M + B800K) 3200
GM916 GEMINI MFR 5.4 MB + 96TP1 DS + 48TPI DS 3750
GM921 " MFB 16.2 MB + 96TPI DS + 48TPI DS 4300
GM922 " MFB 96TPYI SS + 96TPI DS + 4BTPI DS 3000
Notes:

1) 8"/8"+3.5" unit (GM4XX) must be ordered at same time as M-F-B.

2) MFB + GM4XX must NOT exceed FOUR flopples In total.

3) GEMINI 4s require GM816 for Centronics printer I/0. add 125
4) GEMINI 2, 3 or MFB as “Superstation” (part GMIXXS) add 100

GM400 SERIES MONITORS AND PERIPHERALS

GM406 Eurovideo 12" Monitor (Green) 160
GM411 Cotron Rapier Hi-res Colour Monitor 575
GM700 Cable Mini-Pallette to Rapler Monitor 32
GM725 Cable for Pluto to Rapler Monitor 32
GM717 Cable for Colour WorkStation to Rapier Monitor 32
GM415 8" Double 8" Double Sided Drive Unit + PSU in Case 875
GM416 2 X 8" 1] H " n " " " n 1275
GMAl? 8" DOUble r + 3.5” DS i 1 " " 11 (43 4] H 1100
GM413 Digitiser Pad with Pen 575
GM4l4 " Cursor 650
GM699 Serial Cable for Digitiser Pad 15
GM418 Pixy 3 pen A4 plotter 399
GM709 Cable for Pixy Plotter 15
ALL PRICES SUBJECT TO VAT AT THE PREVAILING RATE. E&QOE.
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GM800 SERIES MULTIBOARD PRODUCTS

PART DESCRIPTION PRICE
NO.
GM811 80-BUS Z80A CPU Board 125
GM813 80~BUS ZBOA CPU/64K RAM Board 225
GM888 80-BUS 8088 Co—-processor Board 190
GM832 80-BUS SVC (Syper Video Controller) Board 195
GM837 80-BUS 256x256 Colour Graphics Board 165
10828-H  80-BYUS “PLUTO” 768x576 Colour Graphlcs Board 600
10828-L  80~BUS " " 640x576 " 550
10830 Mini-pallette Expansion Board for PLUTO 325
GM802 80-BUS 64K Dynamic RAM Board 125
GM862 80-BUS 256K Dynamic RAM Board 325
GM863-32 80~BUS 32K Static RAM Board with battery back-up TBA
GM863-64 BO—-BUS 64K Static RAM Board with battery back-up TBA
GM853 80-BUS “Bytewide” EPROM Board TBA
GM860 “Bytewide” EPROM Programmer 150
GM829 80~BUS 5.25'"/8" FDC + SASI Interface 145
GM833 80-BUS 0.S5MByte “RAM-DISK~ 450
EV8l4 80-BUS IEEE-488 Interface Board 195
GM816 80-BUS I/0 Board (RTC,CTC,3xPIO+Expansion boards below) 125
GM824 80-BUS 8-bit A/D Board 125
GM848 80-BUS Serial + Parallel I/0 Board 125
GM836 MultiNet Network Interface (Board Only) 50
GM836UPG For GEMINI upgrade to Superstation 80
GM8360EM GM836 with Transport Software + Manual 70
GM818 SERIAL I/0 daughter board for GM816 65
GM663 PROTOTYPING " 21
GM839 80-BUS PROTOtyping Board 12.50
GM841 80-BUS EXTENDER Board 30
GM807 3A Linear PSU 40
GM817 6A Switch- Mode PSU 75
GM843 10A " 125
GM850 SA ” " " 50
GM852SE Low prof 87 Key kbd in case w. cable SERIAL,English 135
GM852PE rn " "' PARALLEL, "™ " 145
GM8528D As Above — Serial,Danish 145
GM852PD " Parallel, " 155
GM852SF " " Serial,French 155
GM852PF " " Pparallel, 160
GM852S8G " " Serlal,German 145
GM852PG " " Parallel, " 155
GM852SS " " Serial,Swedish 145
GM852PS " " Parallel, " 155
GM825-1D Floppy Disk Drive Sub -system 1l x 800K " 435
GM825-2D " 2 x 800K " 745
GM835-5 Winchester Drive Sub-system 5.4 MByte " 1175
GMB835-10 10.8 MByte " 1350
GM835-16 " " 16.2 MByte " 1450
GMB44 8-Way Motherboard with Connectors 50
GM845 6-Way " 38
GM846 3-way a " " 22
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GM500 SERIES SOFTWARE

NOTES

Gemini products in {} are additionally required to run these packages

>

>

“RP/M” = GEMINI 1200 BAUD CUTS TAPE FORMAT
“SDDS” = HENELEC/GM805 FORMAT (Pertec, 48TPI, Single Density,
“DDDS” = GM809/GM815 FORMAT ( ', 48 " , Double "
“QDSS” = GEMINI FORMAT (Micropolis, 96 ' , Double
“QDDS” = QUANTUM 2000 FORMAT ( " , 96 " | Double
PART DESCRIPTION FORMAT
NO.
Operating Systems for GEMINI Boards
GM537 RP/M V2 (for GMB11/813) 2732
GM543 IVC-MON V2 (for GM812) 2732
GM569 SIMON (for GM811/GM813) 2716
Tape Software for RP/M Systems
GM517 GEM-ZAP {GM821/827+812} RP/M
GM519 GEM-PEN {GM812} RP/M
GM524 GEM-DEBUG RP/M
GM549 ECONOMY BASIC {GM812} RP/M
Operating Systems for GEMINI with disks
GM512 CP/M 2,2 {809/829+815} DDDS
GM532 CP/M 2.2 {809/829+825} QDSS
GM555 CP/M 2.2 {809/829+825} QDDS
GM578 CP/M-86 {809/829+888+825 or Galaxy+888) QDSSs
CP/M Software for GEMINI systems running Gemini QDSS Format
GM523 Compas VI QDSS
GM539 Gem-Zap QDss
GM540 Gem-Debug QDSS
GMS41 Gem—~Pen QDSS
GM542 List QDSS
GM544 VIZ::APL QDSS
GM548 IVGC Graphpac (1links MBASIC) QDSS
GM551 Economy BASIC for IVC QDSS
GM557 MBASIC Interpreter QDSS
GM558 dBASE II QDSS
GM559 WordStar QDSs
GM560 MailMerge QDSS
GM561 SpellStar QDSs
GM562 MARS QDSS
GM570 Compas Version 3 Qbss
GM571 Sapphire Calcmaster QDSS
GM579 Digital Research GSX ({Pluto} QpSs
GM580 vt " " DR~Draw {Requires GSX) QDSS
GMSS]. n n (43 2] DR_Graph { ] n "t } QDSS
GM582 " " Y " (C-Basic QDSS
GMS573 Pluto Qwikdraw QDSS
GMS74 Economy BASIC for SVC QDSSs
GM575 SVC Graphpac (links MBASIC) QDSS
GM576 WordStar Professional "Includes Wordstar,
Mailmerge,Spelstar & Star Index' QDSS

EFFECTIVE 01/01/85

Double Sided)

Double
Single
Double

PRICE

20
12

45

30
25

105
105
105
175

150
45
30
45
15

255
35

225
365
295
145
145
295
225

50

50
295
195
150
250

28

35

395

)
)
)
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GM500 SERIES SOFTWARE - CONTINUED

CP/M Software for GEMINI systems running Gemini DDDS Format

PART DESCRIPTION FORMAT PRICE
NO.
GM518 Gem—Zap DDDS 45
GM521 Gem-Pen DDDS 45
GM522 Compas VI , DDDS 150
GM525 Gem-Debug DDDS 30
GM528 VIZ::APL DDDS 255
GM530 List/Repair bDbS 25
GM531 CopySB DDDS 35
GM547 IVC Graphpac DDDS 35
GM550 Economy BASIC DDDS 28
GM552 Config DDDS 25

Source Listings for Gemini Software and Firmware

All source listings are supplied for the purchasers own use ounly - Gemini
retains copyright on all code based on the use of these listings. All
purchasers of source listings must first sign a non-disclosure agreement.

GMS563 CP/M 2.2 BIOS Source QDSS 500
GM564 IVC-MON V2 " QDSS 100
GM565 Format/Backup/Util " QDSS 100
GM566 Config " QDSS 50
GM567 SysWin/FormWin " QDSS 100
GM568 SIMON Boot ROM " QDSS 100
GM577 SVC-MON V4 " QDSS 100
GM300 SERIES MANUALS/LITERATURE
PART DESCRIPTION PRICE
NOQ
GM301 280 CPU (MK3880) Manual 4.00
GM302 Z80 PIO (MK3881) Manual 3.50
GM303 NAS-SYS 3 Manual 5.00
GM306 GM811 CPU Hardware Manual 2.00
GM307 GM811 RP/M Software Manual 1.00
GM310 GM803 EPROM Hardware Manual 1.00
GM311 GM802 RAM Hardware Manual 1.00
GM314 GM517/8 GEM-ZAP Manual 2.00
GM315 GM519-521 GEMPEN Manual 2.50
GM316 GEMINI GALAXY Manual 7.00
GM317 GM524/5 GEM-DEBUG Manual 2.00
GM318 GM813 Hardware Manual 2.50
GM319 CP/M 2.2 Manuals (Digital Research) 29.50
GM320 280 CTC (MK3882) Manual 3.50
GM321] GM816 1/0 BOARD Hardware Manual 1.50
GM322 GM829 FDC/SASI Hardware Manual 1.50
GM323 MultiNet Workstation User Manual 2.50
GM324 " " System Manual 2.50
GM325 " Installation Manual 2.50
GM326 " Superstation User Manual 2.50
GM327 " GM836 OEM Manual 2.50
GM328 M-F-B Software Manual 9.50
GM329 GM818 Serial Daughter Instr. Manual 2.50
GM330 GM832 SVC Software Manual 2.50
GM331 GM832 SVC Hardware Manual 1.80
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GM300 SERIES MANUALS/LITERATURE - CONTINUED

PART DESCRIPTION PRICE
NO.

GM332 GM837 Colour Board Users Manual 5.00
GM333 GM860 EPROM Programmer User Manual 1.80
GM334 GM833 User Manual TBA
GM335 GMB48 Users Manual TBA
GM336 280 SIO (MK3884) Manual TBA
GM337 GM824 Hardware Manual TBA
GM338 CP/M 86 Manual 50.00
GM339 GSX Manual 20.00
GM340 DR-Draw Manual 30.00
GM341 DR-Graph Manual 30.00
GM342 C-BASIC Manual 30.00

GM600/700 SERIES MISCELLANEOUS

Frames, Enclosures and Fans

GM609 3A PSU Enclosure for GM610 Frame 14.50
GM610 19" VERO Frame 37.50
GMb647 KBD Enclosure for GM821 20,00
GM664 KBD Enclosure for GM827 25.00
GM661 GEMINT Enclosure (excluding card frame assembly) 90.00
GM687 3 Card Enclosure (as GM909 but bare case only) 70.00
GM688 6 (similar to above but & card) 83.00
GM685 6 Card Internal Frame Assembly 55.00
GM686 3" " " " 45.00
GM689 Fan Filter Assembly 9.00
GM690 Mains Fan {(as GEMINI) 13.00
GM696 Fan Filcer 0.15
GM702 Small Back plate for GEMINI - plain 6.00
GM703 " " " - MultiNet 6.00
GM704 " " " " - IEEE 6.00
GM718 " " " " - 34W + 50W IDS 7.50
GM710 Large Back plate for GEMINI/Workstatlon — Mulci RS232 8.50
GM711 ! " B - 4 x DB25 8.50
GM712 " " " " " - 34W + 2x50W 1IDS 8.50
GM713 " " " " “ - L6W + 3x26W IDS 8.50
GM726 " " " " " - Plain 7.50

Motherboards and Connectors

GM632 77 Way Edge Connector 4,30
GM633 43 " ' 2.25
GM634 Edge Connector Clips 0.13
GM654 Motherboard for 5 boards TBA
GM655 R : 10.00
GM656 " *3 " 5.00
GM682 " "6 " 7.50
GM663 DAUGHTER BOARD Assy for 816 L/0 brd. 21.00
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GM600/700 SERIES MISCELLANEQUS - CONTINUED

Cable Notes:

<1> Coiled Cable, DBI5 plug at one end to a DBl5 socket.

<2> 22" LONG, 34 Way IDS at End 1 to 2x34 Way PCB CONS 3 75" apart at End 2.

(3) 22|l ] u 1" 1t n 3)(34 (R}

<4> 37 LONG, AMPHENOL IDP to AMPHENCL I1DP (STANDARD CENTRONICS/EPSON ETC Cable)

<5> 6" LONG, 16 Way IDS to DBI5P. (for USE INSIDE KEYBOARD CASES.)

6> Lov LONG 26 Way IDS (P10 COMPATIBLE) to AMPHENOL SOCKET (PARALLEL
PRINTER). As used inside GEMINI.

<7> 3” LONG, 16 Way IDS (GM811/812 KBD SKT) to DBi5S (821E/827E).

8> 14" LONG, 16 Way IDS (GM811/813 RS232 SKT) to DB25S.

Assembled Cables <{Note>

GM615 PIO Cable - 26 way cable, IDS connector on 1 end 5.00
GM616 Serial Cable (Nascom) - as GM6l5 but 16 way 3.20
GM646 Parallel GEMINI KBD Cable (Coiled Type) <> 19.50
GM660 GEMINI Video Cable (PL259-Phono) 1.26
GM665 Parallel Printer Cable <4 15.00
GM668 KBD Cable Assy (Intrnl-XBD Enc) <5> 6.00
GM669 IDS Parallel Printer Cable <6> 15.00
GM671 KBD Case-IVC Card 16 Way Cable 7> 6.00
GM683 Internal Serial printer cable <8> 8.00
GM699 Serial Cable for Digitiser Pad 15.00
GM700 Cable Mini-Pallette to Rapier Monitor 32.00
GM705 26 way cable for GMB836 to GM811/813 5.00
GM709 Cable for Pixy Plotter 15.00
GM714 Set cables for GEMINT IVC -> SVC conversion 8.00
GM717 Cable for Colour WorkStation to Rapier Monitor 32.00
GM725 Cable for PLUTO to Rapier Monitor 32.00
Cable

GM672 180”16 Way ID Cable 40.00
GM673 " 20 " " 60.00
GM674 1 26 (1] rn L2 65.00
GM675 " 34 " []] 1] 80400
GM676 " 37 th H [N} 90‘00
GM677 v 50 " " " 130.00

Disk Drives and Accessories

GM657 Micropolis 1115F6 Drive (800K) 240.00
GM706 Toshiba ND-04D 48TPI DDPDS 1/2 Height (400K) 195.00
GM707 Toshiba ND-06D 96TPI QDDS 1/2 Height (800K) 185,00
GM727 Full Height Bezel for Toshiba Drives 6.80
GM708 Epson SM140 3.5" DS (800K) 275.00
GM720 Toshiba ND-40D 8" 1/2 Height TBA
GM619 34 Way ID/PCB edge connector 4.75
GM715 50 " 7.50
GM649 34 Way Cable Assy (GEMINI) <2> 16.00
GM650 " (QM2000) 3> 20.00
GM651 PERTEC/MICOPOLIS Power Skt/Pins 0.60
GM691 Rodime R0O20! 5.4M Winchester Drive 425.00
GM692 " RO202 10.8M " 525.00
GM693 " RO203 16.2M " " 625.00
GM694 " RO204 21.6M " " 725.00
GM695 Xebec Winchester Controller Board 395.00
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GM600/700 SERIES MISCELLANEOUS - CONTINUED

PART DESCRIPTION PRICE
NO.

Plugs and Sockets

GM620 4 Pin ID Plug (M) 0.20
GM621 16 Way ID Plug (M) 0.80
GM622 26 " " a 1.20
GM623 36 " " " 1.50
GM624 50 " " " " 2.00
GM625 16 Way ID Socket (F) 1.30
GM626 26 1 4] " (A} 1.80
GM627 34 " ¢ " " 2.40
GMb628 50 " " " " 3.75
GM630 34 Way RT Angle ID Plug inc. Ejectors 2,25
GM631 50 L1} " " ] H n " 3 00
GM635 14 Pin Header Plug 0.60
GM636 16 " " " 0.70
GM637 20 " " " 0.85
GM639 DB25P 3.75
GM642 DB15S " " 3,50
GM643 DBISP " " 3.00
GM644 CENTRONICS (AMPHENOL) Socket 3.75
CM645 " Plug 4.95

Power Supply Connector Plugs

GM670 SET CONNECTORS for GM817 S/M PSU 1.50
GM719 o™ GM843 " " 1.60
GM724 11 1] 1 1 e GM850 1 " 1.40

MultiNet Accessories

GM678 MultiNet Cable (100 Metres) 55.00

GM679 Wall Mounting Junc.Box/Skt 3.50

GM680 " 3 Pin Plug 1.20

GM681 " BNC Plug 0.55

GM697 " 3 Pin Socket 1.20

GM716 " ]l metre spur (e.g. W' Station to Wall box) 4.00

SEMICONDUCTORS

280 CPU 4MHz 780 CPU 3.50
280 PIO 4MHz Z80 P10 3.50
Z80 CTC 4MHz Z80 CTC 3.50
280 SIO 4MHz 780 SIO 4,75
HM6116P3 2Kx8 STATIC RAM 8.50
4116-25 16Kx1 DRAM 250nS 2,25
TMS4164-2564Kx) DRAM 250 nS 6.50
2516/2716 2Kx8 EPROM 4.75
2732 4Kx8 EPROM 4.75
WD8250 UART 17.00
WD1397 FDC 3 CHIP SET , 35.00
811897 1.75
N2MDCPM (E/IM56OOCPE) 5.00
6402 UART 5.00
75174 RS422 device for GM836 board 4,50
75175 [} ] w 1] 1 1‘.50
75].76 u n 1 L1 11} 7‘00
811/MEM  Custom GM811 Memory Decode PROM 10.00
812/10 Custom GM812/832 10 " 10.00
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