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Introduction

Geminl MultiBoard Microsystem — the expandable solution

The Gemini MultiBoard system was first introduced in 1980. Since then a large range of BUS
compatible boards have been produced by both Gemini and a number of other companies.

The philosophy behind MultiBoard affows for a wizlly 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 exparsion capability or flexibility. WAth the MultiBoard system your
requidrgmems may be met as littie as one board or by 3 combination of as many of 10 or even more
boar

80-BUS Expanston

The first specification for 80-BUS was produced in 1978. The version which s now adopted by
Gemini and other comparies was established in 1980 Unlike alternative BUS structures the 80-BUS
was specifically designed to support systems using the Z80. The Z80 continues 1o be the most widely
used MiCroprocessor.

CP/M and RP/M Operating System

The principal advantage of a ZBOA based systern Is the abundance of sofoware that Is avallable. The
majority of packages operate under the CP/M disk operating system \With CP/M , sofcware
becomes maching independent praviding the user with iterally the widest cange of software
avallable. In order to provide for users of cassette based systems, Gemini developed the RP/M
monitor program RP/Ms utilisation of CP/M standards means that cassette and disk based programs
are kdentical, allowing the user to easily migrate to 3 full disk system at a later date without altering
any of his exisung software.

MuftiBoard — defining your system

The first decision o be taken when designing 3 new computer system around Gemini MultiBoards is
that of ¢choosing the CPU board For control apphicanons the GMB | | with its 4 bytewrde sockets is
the rost suitable: for deveiopment systems, small business and general purpose designs the GMB13
with 64K of dynamic RAM on-board is more appropriate.

I a video output is required that the Gemini GM81 2 Intelligent Video Controller board or
Gemint GM832 Super Video Controller board can provide an B0 x 25 format, pixel graphics and a
programmable character generator The GMB832 also provides 256 x 256 bit mapped graphics and
also character attributes, including half-tone whith can be particuiarly useful in wordprocessing
applications Colour graphics can be added to the systern by using either the | O Research, 10828 o¢

tirmax Computer CCB37 board.

If mass storage is needed then one or even two GMB29 FDC SASI boards can be added to the
system. Each board can handie up to four floppy disk drives including 87, 5.25” and 3 57 types A

urther one or two 5.25° Winchester drives can be incorporated into the system.

Recognising the importance of providing an abundance of 1/0 facilities, Gemini has paid
particular emphasss recently to expanding its range of 1/O boards, and further expansion to the
range can be ankcipated m coming months.

Finally the Gemini MultiNet networking system allows the MuluBoard user to interconnect
systems by adding GM836 network interface boards w the CPU boards Unlike many systems this
Network faciity can be introduced retrospectively without any conflict

Distribution Policy
MultiBoard products are availabie through Gemini's dealer network and also through approved
distriburors in Western Europe. The name and address of your nearest supplier can be obtained by
contacting Germini direct.

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

Addresses of all third party manutacturers have been supplied and all requeses for further
rechmical information should be directed towards these suppliers




CPU Boards
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GM813 —/CPU/64K RAM Board
B 4MHzZBOACPU. | | [ i - el o AT i
W _64K Dynamic RAM _ E : o o,
B RS732 Serlal Interface | ] - il e Gl

W TWoBBItl/OPorts | ' R ¢
B 1200 Baud Catsette Interface 1)
B _Extended and Page Addressing Modes - -

Controfled by a 4MH2Z80A processor and having 64K of 04-
board dynamic RAM, the Gemini GM8 13 is parti¢ularly stiited - | -
for use in software development, educational or business | |
appifications. There is also an BPROM socket, normally fitted |
‘with Gemini's unigue RP/M monitor- This 4Kblogk |-k
resides|at the top of mémdry, and the GM813's reset| |

Jump circuitry always passes programicontrol|to this device ofi | §
'powerion or arreset. It may be switched.inorioutiofthe | | __E
memory map under software control, atiowing thee full 64K of
RAM-td be utilised. ' | '

For certainispecialist applications the Z80A's normal | !
addressing range of 64K may prove tobelimiting. |+ | | % cru
Consequently on the &M813there are two methodsof | | ek S S
:j](t%rzding--thean;_i unﬁ 'of r'nenrory available. The ﬁrstjs aPage | - i b
0de capability that allows the user toselect one of fourentire | g0 501313 aisg has extensive 1O facilities. There are Hual
gﬁgﬁ%ggﬂgz L{n%eg;%fg\n/;re C!O”Tr.rtcg;'m;'e ?MB%Z, GMBQC? 8-bit paralle! interfaces in the form of a Z80A PIO, and g serial
T Prethodimiohes i ke ot s oot M;‘S ;j;,'%‘(t e | interface whichiincludes programmable baud rates, full moderry
noel ”f\( dress linds on the _ry__ IPPET , EXIENding | control signals, inputs and outputs 3t RS232 levels, and a.highly
number ofiaddress lines on the bus'tor1 9,,giving, with future reliable 1200 baud Kansas City/CUTS cassette interface.
memory bda_rd_s, an addressing capability of 5 f_ZK bytes. Under i I i | I

softwafe control the user may select any 1'6x4K blbcks fromthis :  The GM813 CPU/RAM board is the ideai choige for man
. ! Ctany 1 oxA4t . G y

- mefmory-td be at-any place in the ZB0A’s b4:map. in " applications: Add a video board and you have a powerful
conjunctiop with the Page Made this.gives a 1ota) memory cassette paspd system, therl add a disk controller board and
Capability ¢f 2 Mégabyrtes! | [ [ | Tdrives and'you have a 64K CP/ M system. [T
| | AN (L G [ | | ]

G'MBI‘I"I':'—CPU';BU'prd - g 1.

B 4MHzZBOACPU| | |

B Four ‘Bytewlde’ Memory Sockets
B Two 8-Bit inpyt/Qutput Ports

B RS232 Serlal Ihterface |
1200 Baud CUTS Cassetté Interface

The Gemiri GM81 1 is ideal for OEM and other specialised |

— appliea}ior;s--bqfeadlse of itsuse pf a:4MHz Z8DA microgrocessor
and its incredible memory flexibility. Fourbytewide” sockets|
are provided for ofi-bdard memory, allowing a wide variety of
different.memgry.(Cs to be accommodated. These may range
from 1Kx8 to §2Kx8 devices including 1Kx8, 2Kx8 and 4 Kx8, |
static RAMS; 27 16; 2782, 2764and 271 28 ERROMS, and 2Kx8, |
4Kx8, 8Kx8, 1 6Kx8 and 32Kx8 ROMSs. There is no restriction as
to what mikture of devices is installed, decbding being done by

~an exchangeable PROM. Additioriallyiwaje states.on the board
ma be permanentty enabled or disabled, or sét tooperatg onfy
when memoryion the CPU board itseff is accessed. This allows
different-speeds of memory. ICs to be-used. A furtherfeature-of—
thel GMB11 's meniory section|is that the entite on-board
memaory bicck may be switched in or out of the ZBOA'smemory |
— . map.under software cantral, allowing the full capacity.of |

extemal RAM boards o be utilised. The GM811 s supplied
with Gemini'‘s bniquefi'%K-RP/M m'r)n'rtfor:-i R L e e

| '
Thé GM8) 1 also Has éxtensive /O facilities: Two 8-bit input/

output ports are provided by a ZHOA PIO|in addition to a Becapse of its extensive /O capability and memory flexibility

" funther 8-bit inputiport that may be used, for example, for | this Board can be Uséd in a Wide variety of applications, It may
connection to 2 keyboard! A seria| interface includes . be used. byitselfias a stand-alone colmtré)lfedr in.conjunction
programmable baud rates, full modem control signals, inputs with cné or more (/O boards in a more advanced control
angd outputs at RS232 levels, and g highly, reliable’ 1200 baud ™~ * “capacity, or inmcomblination with a whioje range 6f BO=BUS
Kansas City/qJTS cassettg inqerface. A | | boards as an extensive deve;loprjnenE system. | 2l

|

= : i




- Video Boards

—— preferr
adjusta

GM812 — IVC Board,

ii_BO x.25 Display Format_|

B On:board ZBOA Microprocessor

B Buffered Keyboard Input |

B Programm

able Character Genefator

B 160 x 75 P|

M _Light Peninput |

xel Graphics |

The GM812 Intelligent Video Controller (\/C)|Board is an 80
BUS compatible villeo display board. it features its own on- |

board ZBOA processorito allow the video!

ionof the |

‘Withoyt imposing any meinory oriprol:eséing-pve‘rheéd on the
rmain CPU. Commuanication bétween the GM812/and the host

compniLer to provide ai varjetyof complexivideo filinctions

Systermiis through the fusﬁ via Z80A /O ports. All reading and
wiriting to.the screen i

transparerit, poviding a flicker frée

display. The standard screen [ormat of the GMB 1 2is 80x25, tHe

ed format formost appfications. The boardialse has an
ble dotclack ta provide alternative formats.

The §_t_a_L1__c_1_a|rd_gkaracte!rseﬂo_f !:28 characters provibes_bll Jppéjr
and lower case alpha-humerics plus spme additiopal

chdracters. Lower ta

'charac'ter;rhav true descenders. An |

additional 128|character shapes may be defined under
soffware control. These ¢an'be uid't‘ provide ifverse

.characters, or pixe| graphi
160x75. Alternjatively the User m
unc?er-%oft\{van; C 1

|
L

characee wim.. resolution pf
define his own characters

rrcqil.

o o T e S Sy |

The GM812
sockets. The
the screen.

}
P

ight pe|

in
n. The k:eyb_oarclP input provides a bufter o allow
"type-ahead’ without loss of characters. o o

includes both light pén and ASCI keyboard input
i‘l ut can resolve:a single character on

- —-GMB832 —SVEBoard:

FUpwards dompat,lblé with Gbe_l 2IvC |

B 256 x 256 Hi-res Graphics | | |

- - 6-MHz Z80B Microprocessor | —

B _User-definable Character. Attributes - |

¥ On-board Buzzer |

B Corhprehehsive On-board Software | | | |

B 256 Character Pragrammable Character Generator |
B -Endlish, French, German|and Danish Character Sets |

Thel GMB3 Super Video Controller (SVC| board pro\!/ides a |
riumber of additional owerful and useful facilities to those of
the GM812IVC, whilst maintaining.full software compatibility
in all normal modes. ' || ] '

monitor progr.

make these grdphits

circle-drawing-an Lpol gon fill rouitings-Texthandling-is-also
sLphode

charac

1 OFdier TG Provide high-speed graphias h

fittad.with.;
al!dmegotlﬁ

" Additional faciljties pravided o the GMB32 ¢ Q{/"c?f' indude an
on-board buzzer responding 1o the ASC1I-BEL !
_ definable character artributes of blinking, half-torie and_|

inverse,

ers. |

|

ed|ntheg

The most signif| cglr_‘lft adbitiénalifaciiity broﬁidel;d by;'the;GMBBé
—isahig '-rescltjtior? graphits r:Lo‘dé of 256X256. The'on-board™ |

 contzins @ nymber of high-level commarids to
sy fo use — including lipe drawing,

aphics mode, providing ZST lines of 32
B SN [
qndli,ng the GME32Ts

6 MHy Z80B. nicrppzpc&ﬁ.,gez\.thi's also-means-that.-

er facilitiesof the SVC run

nfaster tharthe|IVC.

code, anduser-

{

| f\f?vo §tar§narb_fe$ct_ rHodés ar
' ~characterset of 256 chaact

_ | the GM8832 has switchable d
| and Danish 3lphabets. |

ptions of En

e provided, 80x25
ersis fully softwsare definable, and™
glish, French, German |

t

and A0x2

5. The




Keyboards

= rTE B BB 2D a |
" — % 52 (= 2 R B2 [0 B 2 i3 P B 456
4 — S EDEC DR E ¥ 0 EE -
: b2 2 =& B2 00 B3 £ B W BN o i
[ [
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. Mazﬂ —87 Key Keyboard T |
| |
|

S ; l User,Deﬂnable Fuhctlbn Keys ﬁ mwme BEIN
||| W NumeriKeypad | | _ | | | ‘ |

__l_ Cursor Congrul'l(eys | | || .
. =T _ i o

| -the. keyboard or under program corlltrol R
The maln key cluster of the GMB27 prones 128 ASCI| codes.

b ad Exch.rs;velydemgned I‘qr Gemini, the GM827 |s anB7 k_m/ ASC|L
encoded keyboard, p;gv:dmg Q 1 function keyis 7rsor (d 'mr |
T keysandapumeric ny addition 1o the main 57 kéy cluster.
'Thge 30 adeI Qna|Eey5 retum. ur_'ll_qué N\)o_;yte qodeg' inlboth and |ncfude5 TAB, ESC/\PE CONTROL and ICAPS LOCK keys
{their normal arid shifted modes, and software on the GM812 ¢ The ouzput from thq keyboard is 7 data bits plug strobe and is
e GM832 vidleo-boards then- transidtes-each of thede-60- €odes; | auto repeatfng when any keyisheld -dawn,
_into strings that can be defined by the use} elther directly fi from | | i | S -
I | 0 7!;.'=;;|

e T e T T e o —- T e e T —, —

=

R GMBZ 7E Encl|osed Keybbard B
| | | |
The G 82"7 kr'yboard is available in an attract)vely desngned | -The enclosure is: avarfabie s%aarbtely ref GM664 aslis the
metat nclosure with a DB15 tonnector fitted on the back | internal cabib assemply ref GM668
|panel. |

- GM834 (ref GMB34E | and G

hrs-enclosu're is also used for GMB38 {ref GMSBSE}
;833 {ref M823EJ i |

!
i
|
|
| | |
| I
e} 1 I | | | | | Sw— | . e -

: GMBZI —59KeyKe)LbcTar:d
|

¥ 128 ASCll Code Output |

B Gursor Control KeE__

“The GM82| is a 59 key ASCIl encaded keyboard that has been l There is élsoa m|eta! keyboard enclosure available, for r}m |

exclusively designed for Gemini. The output of 7 data bits plus | GM821,|the GMé47. This keyboard is dlso available fitted into;

'strobe proyidesT128 ASCI} codes. T he user would nommalty | the‘ehciosure’complete wrth lntemal cdbletef GMB2E. '
__._ connect this ta the GM8I1}2 or GMB832 video boards,ithus | | = .

benefiting from their |nput buffers. The keyboard feagures i B &

cursor orrtrol-keyt a aps Iock functron and auto-repeat f T B

actlon nallkeys.| | [ e | | | |

Tl | : i N 0 1
|| !

| | | )




Keyboards

1
| L

Alternative Keybpards = | | | |

The GMB827 keyboard has been réconf gureq o meet the

needs of languages other than English. Also we can supply the '

appropnate charaFter \generation EPROMS far the: NC card

GMB38French Version(Azerty) | L] L
i ~ ||F8|F1|F2|F3|F4 |F5|F6 |F7|F8|F9|eor |F10|F11|F12|F13]
LAY T L] 1] NEN | | || { W IE T T |
|| esc }; éZ[ 13‘ l} }5 55] é7} 8 Cg\ éﬂ@ °)C = |oe (@62 | EM % MD |FORM i
' (me|A|Z|E|R|T|Y|U|I|O]|P|X E?I# RETURN | | EC [rae| 1) —
— | BRI |S|[D|F[G|H|[J|K[L|[M[H|S om| [DN]y | |aoel
o W x c VBN || Z]m | |sv|B) &8 )
L b a4 1 ) K| _ e — Ll |
 GMB823 Danish/Scandanavian Version | | .
—|re|F|F2|F3|Fu|Fs|re [F7|F8Falem} - — Je|>]a]v]
i i i I, ] . P ) s e s | .
i HHHHHANNEENC TR aas
we|Q [W[E|R|[T|Y|U|I|[O|P|A|t|rewe| 4|5 -
conmoLl A IS | D|F|[G|H|J|K|L|&E|g|X|8% [1]2]3]F
N
=1 s | ZIX|ICIVIBINI|M $ ? 3 @ SHIET » 0 g
T T RENE
| || i | | I 1 | | | I | o
Gl\;n834|G rma r‘Versmrk | - ! [ ! || | E | i
| ' ) S L. i | L0 . F |
F ] i FB|F1|F2|F3|F4 |F5|F6 [F7|F8|F9 |eon |_! le|>| 2| Vv |
‘ | !" gi & L o R i | WEENNR =
TG I TL g = [f [l [7]s]s [+]
H {me|Q@ [W|E|R|T|Y|U|I|O]|P|U "" rern| | [ 4 |5 |6 | —
| T
cfovma AISIDIF|GIH|J|K|L|[O|[A|®[2%-{1]2]3]5&
o wmzx|c|v|B|NIM[S[Z| 2@l |0 e [
[l o | | TG [ | |
: . T —— | . |
| .; - | | T i — : . |
T B O BEEEEEE T
: Gl\(l646—Called Ke_yboad Gble | | " T "L T T T I T1T7T1 =
] TheGM645kayboardcable:saDBlSMaleté D.éISF“erﬁalei i & | i S
| conne ariorCfnnecnrlg anenclosed Gemini keyboardtqone | | Il L
| _._..gxr rfdi}': egrr:gl(,’fyaérrnefqiloslure;s_kFB eenlong (coiled),...| . 4 _! e =
- I i I ‘ ] li |‘ | 8 ;ﬁ!! P ‘ el Enn
iy | - ‘ ! I I 500 A
1 ‘:|!|| 8 o




Memory Boards

(GMB02 — 64K Dynamic RAM Board 1 - B
=] M&DyamlcRAM N : -
B _4MHz Operation | | g _J_ - -
B RAM Disable Function [ & 1| :
o Page Mode Operptlon' o (i \ | 5

3 |The Gemldl GMBQZ isa dynarglc rpndom access ?J‘ mbry board
with a capacity of 64K bytes, allowing the total
capab:hty'of 280/\ to be i piémented onia smgl board |
\The board utilises an active g_elay lineto give| full Mz ||
|oper=raqon with no wdlit-states re ulred | ]
|‘l‘he GMS02 mdudes Iogic for|a Page Mode operanon wi |ch
Iv\men used-with the appropriate software, allows up to four|
me}nory boar tq be fitted inja single system |

Addmonally thls RAM board suppons the 80I BUS RAMDIS .
“signal. This allows the luser tohaveROM or PROM in the~ |
system, the RAMDIS signél .ensuring that there is no bus &

contermon WIP‘) me 64K RAM i

o - _ |
IEENAEN {
|

GM803 — EPROM/ ROM Board

il | Upto_ﬁOKofFl : are. £ Y L -. i .
M 2708 0of 2716 Type EPROMs | L]
C PaLMode Operathn | ] .'

| |
TheLGemlnl GM803 EPRGLM%ROM-boarc is ideal-for the user

requiring a large amount of firmware in hjs system. This board
€aters for up o 40K of EPROM and RONA. Triére are 14 sockets
.organised Infour banks of four and, a5 long.ak each bank |
contains the sametype of‘EPROM banksimay bejmixed | |

L\Neén2708 (1Kx8}and(2716 (2KxB) devices. Each bank may
be decoded to start at| any 4Kboundary. | | :

The board alsohasia 24 pin MK36000 series 8K ROM socket, 4s
‘well'as|a wait-state generator for Lise with s 5I0we[ EPROMs
Wllen Selected ed-thé waxt-s;ate faallty ;rs only a|ct|ve when the |

rd § being adqresed |

The GM803 supporrs the Pagn Mode schemq whjch enqbtes

"up tofour rnemory anrdq tobe fltted to a'single system: The
_ RP/MPRagec command allows memony contents to be ransfered |

frotn one page to ancther with a single mstructnop

ENENEENNENENRREN

7 T SR L pvie B | M IS8 Wivrenl) Sl )
i
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Memory Boards

GM833 —512KRAM-Disk | |

B 517K BytesDynamicRAM
B High-speed ‘sllicondisk’| |
W SimplelSoftwareinterface | | | | |
& Can Use Multlple BB'ér_cIs—vB'id'EiMBytet =

The GM833 IJAM DISK’ board is |nor aconven ljsnan' RAM
Iboard, but deS|g ed(to senhree 80-BUS I/0 ports,
—which rna}J be- }egar ‘track’, ' se¢tor! ang “dgta’ ThIS i
alJows the board tob ver;y srmply interfacedto gP/M to |

\appear as an exwre e#y hl? speed dlﬁk drive — qver 30 Umes
faster-tharia con AtioNa ﬂeppy diskiin certain applucat;ons 4
Altém jtively the USer may simply ;lnvp the board| d|r¢cﬂy from
an pplcatlons program for for example, high- speed 'data

: Tur
|
The. GM833 RAM,DJ?fK is supplred with 512K bytes! capfacnt

and an on-board fstnthal ows multiple boar tobe fitted
to-asingle syste g)p o 8Mbytes, the maximum; Ioglcal dnvze
sizeé p_crmir_ted P/M22 | |
| | |

|

=l

SNEEEE i | |
MP826 | 32p< stahc RAM |Bqlard

_IBZKStatIcRAM| _ T O
B Battery back-pp | i T |

H Paée Mode Oper.‘nlon ] ;

T | ! | {

£ j‘he Mfcrocode MRE26 is 3. 326 CMO stétlc board !‘[i
with an automatically ﬁecrﬂarged bart ryback up his provid

‘over 1 000-hours af mgmory retention dupng power-dovrn |

periods. The use of high speed RAMS allow full 484Hz | |

opqratlon w1th nd wait- states being reqmred (7 '

The flexiblg address decoding 6 the MP826, combined with |
logicforPage N ode o eranon' allgws a wide fan e ofpossable
mefmory canfig uranon; |

The ability to s itch offthe mic rocomputersyge without Io§s
ofmemoryfco;ﬁents isiextremely qonvenient, yesgjenally in
systems involved (? medldlm to high speed data- acqwsmon

~for| furtherldeténls contact: | : — =
Migrocode Process Contral Syster'l .
413 Moor Lan e | [

niheroe Langashire | | | .
Tel !
|

[Z]

0200 278% | Ll
2 o T




Disk Systems |

Gernini Dlsk Systems

At Gemini we have alpvays maintained a| polrcy of constant |
develapment and improvement of our product range. Our fij
disk system; the- -GMB05, was prdduéed as an add-on toithe
Nascom computer range, The GMBO5 was a| single denﬁlty |
system using Pertfc FD250 drives anﬂ prowdmg 160K storage
per-drive, (Geminl SDDS format). Th

popular and fromiit V\)e developed the agjaln hrghly successfpl

| 3

issystem proved extremely

Ft

A Brlef Hlstory

GMéO'?/GMB] 5 double densncy system prowdlng 350K per

grive, (Gemlru DDDS forrnat] i |
HowLever the future of 48TPI (tracks per mch] drlves such as the
EDZSO is limited as all manufacturers change over to the new
high capac:ty 96 TPI drives. These are the drives of the futlre,
and these are the dnves used in Gemtnl systems

— e e e

EGM829—FDC/SASI Baard '- !

B single/ D_oub#e Density Operatlcn |
¥ Single/Doubled Sided Drive Support |

B Up'to4 mixed3.5" 5.25” and 8 Drives
B Industry Standard SASI Hard Disk Interface |

| ThQGe_ﬂ‘l_Iﬂl _GM829 c_oml;med FDC (floppy disk centmller] and
,SASI {Shugart Associates Systems Interface) bpard has been
des;gned toaﬂow beth floppy:disk drives. and’
l disk dnves to be easuy addedito 3 MultiBoard systerri

Up to four floppy disk|drives may be controlled These may b
" SinglE ordotible sided, 48 or 96 TP drives, insingle- ar doubt
| density formats_The dfives may alsobe 3.5”,9,257 or8'” type
ora combmatlon of these. Switching between snngle and
-doublé-density;-and 525-and 3.5 /8 cinves, are under
software control. ||

High performance anJ rellabll|ty are provnded by varlable write
| preco pe tion gnd phase locked lpop|data recovery |
| c:r¢u1tﬁy e-board uses the Western Digital 1397 chip setand

octupies 8 280 1/O parts. These ports may be set to one of two

positigns, aIIUVVlrI? NTO ‘GMB29 boardsto be used ina srngfe
..syﬂtem |

| The lndustry standard SO way SASI [nterface allows - |
Winchester hdrd disk Sub—,systerns suth asthe Germm GM83
~to be simply- piugged ktra#ght in——— |
Thisboardi :sral deveingqnt of the- eﬁr_remely popular GM8(
F C board and malntalns the same elegant and rellable |

_.V"“f'b
i

~0

inchesterhard

5"' |

'i Gt
s i

WpsERpuyad

-'
B

I_it!ﬁ)lll'; “1.."",.

BRzaEEcw Lpls "._“T{a_)‘:unﬂl

REn
v T saranae

en rheermg desngn whichh

S/ saftware compatibility is[maintained, with the added
advantage of also. being abje t0 contro] 3. § 5.25!,87 and.
hard dlsk dnves .ﬂmbltaneously from the ohe 80 BUS boar’d

n proven on the GM809, Full

! |
i
Wmchestc

=-rﬂ’)lsk Controller- -

|
| | |
il

Industry S

tandard SASI Int

eHace | ' '

[ ]
H |Automatic Error Petection and Correctlon
a Automaﬂc?etrles - - |

Extensive: Diégnoma

. operate one ar two 5/257 I Winchestar.hdrd- disk drives. The
GM&95 is produced by Xebec, the industry’s larQest

' 'mdependent disk|control) |
-Connecnng djrectly to the GM8$9 FDC/SAS! Board; the -

er manufacturér.

GM695 incorporates autornatnc error detection and correc_u_on

automatic seek and pps:t
F—H on driye efrors. i

|
|

on yenflcat;on land aufomatlc retry

The G \/1695 Wlnchester Pllxed Dlsk COntroHer Bo@rd rowdeg,a
' compact field-proven mlgroprocesmr based controllerto |

N0 |

I |
] | [l (=] | 7




| Disk Systems

ANSRRRRR RS

GM825—lDIskDrlveUmt ' B -l

| | |

NANNNANNNNNN

GM835 — Winchester!Drive Sub- Sy&tem

W-Integral Power Supply |+ — ~- |

W SAor 10,8 Megabyte Formatted Cagacity

1% lndustry'Standard $AS| Interface

B HighCapacityDrives | | __.__ | _|_|
W Styjish! Enqlosbre i |

B Integral Controlleriand PoweP Suppl_’v

Jone or.two 5,25 single ordouble sided, dpuble density, 96TP]
high capadity Micropalis 111 dlsk drives. These prowde 40QK
‘OF- BOOk bytes of formatted storage per dnve {Gemini QDSS |
‘and QDDS fon‘nats]

The GMB825 housing contams rt_s own mtegrél pdwer su,iaply

The Geminji GNMB25 floppy dls;r haousing is;supplied w:th either

fGF thE drives and o nés complete with the cable assembly for |

GMB25-1§ S|r19[&'400k disk drrve| unit |
‘G 825-29 Twin 400K disk drive unit,
825-1D Slhgla 800K disk drivé unjt |
'GMBZS 2D Twin 800K disk dfive! umf | i
GM653 — Additional 400K disk drive | |
GM657 — Additional 800K djsk drive ||

coﬁnedtlng'; tothe G Sz}(dlsk controller board. |

Thie Gemlnl GM8B35 has been desngned to plug directlyifitothe

GM829. TDC /SASI hoard toiprovide the MultiBoard user |
w;m éh hard-disk advahta?es of high performance high
--speed, high- rellabltn%y andh gh $torage

TGe enclosure; styled tofatth the Gemlm Galaxy ahd GME25
ppl disk housings, cantains the Windhester drive, the
GM695 Wr(cﬁestercontmller board, and a switch riode power

upply.-The fnnves used are b'le-Bnush madé-Rodime RO20
and RO202 models,| prov;dlrlg 5.4 and 10.8 M8 capacities
respact«vely Avéraqe sqek tmejis 9Fms and the data transfer |
_rate is 5 MBits, cord. The intelligent contraller prowdes a
512 byte sector Du erand automat:c error detecnén and

cofr e'cthn

GMB3545 — 5.4 M Byté Winchester Sub-System
GM835- 10— 10.8 M Byte Winchester Sub-System

GM6§3 aqd GM6§T Floppy Dlsk Drlves

= 4odKBan4 aooxa formarted ca_pacltles ! =

GM691 and GM692 Winch-

I 5 4 MB and IO B MB__!q_rrmrtted capat.ltles

ter D‘ sk Drlyes‘

B MidroprocessorControlled | | | | |
W Sllent Operation =

B Industry Standard Intérface | |
] Miciﬁpmé&i&j Controlled | |

i Seqond Gdnel‘athrrﬂ'ellabﬂfty G e 2 e, B . Brlt!il'rMaJe ——1 ==
| ) | i ; | . ; [ T
The GM653/ M657 re >ecqnd generaﬁon ﬂoppy c}lsk unves The GMB‘?] and GM692 ale \X/lncﬁester diskjlnvés
manuTactured ;cFop Iis ana ¢onta|nipg'many advarced | T rganufacturea by RQ)U" m‘1Lﬁese high -gerformancé dnves
. featur Iude in chassis. nstruction, steel | corporatemany aFvahce featur smcfudlng't pe:cn i
Heagscr wwnth J el !olloweé for head ppsmpnmg 3ccurate | compensatlon two chambérc nstrucnon an al alrf|ow
|d|s centemngm chani mic ropmce I CONErof. Tlne | | glv;qg these drives i’ugn reli ﬁll‘ty .
gﬁﬁﬁ?@%ﬁgﬁf mcz?m?; _g_?g\g "4:%“2 s"‘n =T 'FheGMS‘?I and GM692 fegturem icraproct ssorcommlwhnch
' il gl - lpc!udes ten self-dtagnosuc tests autol atlc transit. Iock |
d-the GM657 is-dou es:ded Provi ng gormatted ; I impie transportatioh. Th .
capac ies of 4OOK and 800K byte|capacites respectively, | ‘ d a?’\ . p(ee {;M 6%2 oh. The

||ﬁ.|I||i|il'|

Mq'?) i5a qmg;e platter
owin platt E prov;dmg 54-MB-and
7|O 8 MB capacities respectn\/el
|

| i I | [ S | | i | I




Multi Board Systems

the GMBTZ Intelligent \"flieé Controf é'r.‘{-\;rs'ijI provided is the
1GMB27, 87 key keyboard; é

board. |

! |
In the early partof 1982 (;Semini degéln producing thé ﬁr#t i
genera) purpose systems based around the MultiBoard range

of ciardls — the Galaxy series of computers. _
The philosephy adopted was one of exploiting the full.potentiai

‘ofamultiple bdard approdch-ds opposed to th'e-siﬁgle%boqrd

computer (SBC) systems which have became prevaiehtin |
recent times. Many &f Bur compeditors have adopted;the!SBQ
method betause of cost savingsin :malljufacturf, but we believe
that this déprives the potential user of the ability to e;(pahd
easily: We recognise the fict that 3 majority bf customers may
not initially.be aware of th?ir ex cé requirements, therefore, itls
obviousty more delkirable to provide a system whi¢h ahticipat¢s
expansion and changa rather than tie theluser-toitheimany—|
limitations of the SBC system. | |

B

[Each Galaxy 5)'(stem ut'jlise‘_s the GMQ] 3 QPU(RAM bbard;f an,ﬁ

anda 12" monitorwith either green
or amber phospher. All systems with the excéption of th

Gataxy 4 wo rtéstzfjoq’zlsf:—iﬂcludpthk GMB829FDC/SASI
| ' |

The range 6f Galaky systems has expanded \_/lery rapidly and
now includes:- | i
Galaxy 2 the standard twin floppy, Z80 based Systém. Each |
drive can-have either 400K or BOQK.DEEre capacity.

Galaxy.3 inctudes.eimér aloralGm adyte winchester with

an BOQK floppy for back-up and data kransferl : |

Galaxy MF&'reagly'doesgshcwl{ow yersaszé oursysten is. This
unit allows the transfer of data from one soft sectored disk| |
based system to another and is particularly useful for sofeware
Galaxy 4-encompasses the range-of systems-included-in the-
MuluNet netwaorking system. Currently available are ejthey 5

or 1Qmegabyte file servers. Theé StaﬁaardWéﬁésta'fiE: (upto 31

can be included,on a sté,ndard ﬂystém) bas a spare slot for an
additional MuttiBoard card. Als6 Galaxy 2 and Galaky 3lcari be
incorporated retrospécfively'ihto"me system.

-All-Galaxies '?avie unused spare slots for expf)ansi-ion' Mahy |

custemers use these for additional /O, c_ol__o;ur_g@p ics or more

memory, | |
All Galaxy systéms incorporate a number of special features
whidnarlﬁ-r%:found-ontnos;t CP/M sys ms; an on-screen edit- -
mode a"'b“rﬁ the opérator tg make diterations tg anincarrectly
entered tormimand lipe; 3screentdamp aomimand will print-olt
the contents of the current ,\/idefo dirsptéy; extensive disk error...
checking allows fullirecovery when, for example, a/disk drive
doorthas beenaccidentlyeft oper; and-additignal memory-
boards (GMB02 or GM833) may be used as a high speed |
‘disk-drive’, drive ‘M".

A




Multi Board Systems

|
|Galaxy MFB |

| The Galaxy MiF-8 (M- |=ormat -BIOS). systeh is ideal fol' bl

| appllcatlons Wherp users need tofread and/ar write disks of
mapy different formats.The- h@rdwarecons:sts of a Galaxy
computer fitted with 3 5 Mbyte Winchester hard disk, tw |
doub!ersnded 5:25" fioppy disk dis IVES, ar}f & separate sin Ie

sidle d * disk drive. The sg re supplied allowsthe. M-F-B
syster@to be set-Up td handlel most 48 o F61PI, smgle or
double sided, smgle o[ double-density so secto teds. 25"
formats, and most single-sided 8'1 formats. THe format library
supplled already includes [the formats| below and more are

-being tegularly added. 11 i
IBM3740 . | Research Machlnqs || Jelevideo
Superbrain | Osbome | | Toshiba
Rar— | Geminji || | SDSystems ||
Transtec | Digico || Cromenco

INascom | | NGR . Kaypro

"The set-up software i is s:mple to operate, be:ng menu-driven
~—aRd adlsk analys;§ prqgrai‘n islincluded to 355151 users wishing
to add'further formats/to the library. i

The M{F-Bjsystemiis ideal for orgamsatlons usmg a number of | s i S P
“differerit CP/M machines and for software ¢o panles wishirg ' | =l et~

1o. mafée their producw ava;labie on a’wncﬁt nge of different . I -
for[nats oo |

| Galaxy ST

The Galaxy ST twin dlSk CF‘/M computer. is |dea| for users . | il
' already posse&smg a tpnnlnal1 Supplied without Ereen ' il

keyboard, the. Galaxy STonly. reqwres the addition o <éSZBQ

terminal tg its serial port in order | to provide a fully functional

system-The built-in-Centronics-interface allows the simpje

_ a_ddn:lqn ofa dnn er. Ifitis requ:réd to drive 3 seqal pnnter trms |

can be done by the addltron of either a qMBAS Seridl I/O | |
board-or 3 GM815-1/O-bard-with-GMS!1 8 Serial daughter -

bogrd intq on¢ of the palpxy 5T'si4 sparg slots. ||

The Galaxy STlis ava able in two versnons Ome model is |
— suppl|¢d with two 80DK byte flogpy disk|drives; and the other
witha!l 0.8 Mbyte Wnchester du{/e and 800 Kbyte. ﬂoppy d!sk

' clnve f?r backup

—




Multi Net Netwo

TR |

Mu]th”quhilosophyl il ERENE
The: underlylng ph losophy of MultrNet isto enab!e as many |
| people as "POSSIDIE to have access to their own microcomputer || | | |
! w:thmass.storage and pnnze! jaa ities for,the lowest.passible | =
cost, This is achieved by providing central server’fitted with@ b=
“Winchester| harddﬁk unitand printerinterfaces, inconjunction |
with a methad of intercannecting|up. zo thlrty-one ; , . [ |
workstatlons to the ﬁfe[-server ! ! |

MultiNet-HardWare- B S i S S e e S ' !
! vt i | - | i |
MuIbNet is the hardware and software associated with this | j
Interconnection of multiple machines. The file-server and each—— - -+
station are fitted with the Gemini GM836 network interface | ;
‘Doard. This board contains lgll of the c:rcu'rtry flecessaiy to ﬂuow pa ! ;

conhectionto the network, and.a. 5.way DIL swrtch.all
unique address for each machine on the network to be
selected. "

Dataris transmi d senally t 250 kilopaod alongasingle [ [ |
twisted| palr caple usmg a L/anant of RS422 _d;fferentlél il || 5} I
Uansmrssro The maximum length of the cable is in the reglon g
of 600m {2 00 feet}-ang up-to 324nachines- may-be connécted - ’
to the cable at any|set of p ints along|its Iength

MultiNet Software = 1 B E e
' Thete are thred main software corhponems inia Multhet 1]
| system, and these respectively| FuIfill the requirementsofthe | [ [
server, standard workstations, andworkstationswith localmsk |
§torage {Superstations), i

b i [ | All datalis transmltted through the network in varjaple size

_ i TR I T R O T Vo ' padgets each—padgetendmgwnh 3ERC(ch tksum} to-det

e | () | 5 5 | ) ! =N |t ] | anyerrors during transmission, On the recelgn ofapacketthe | | = |

' I | receiving station checks that the packet has been received || 5
: - — correctly and if an €rror has occurred;signals-thisto the sender — -

i ? L Thesender wul then retransmlt thg packet.

& ! T I GM910/9I|TF1le-server$ , 5 i

I ; | The Galaxy 4 flleAserver is ayallable wn:p either g 50 1 Mbyte
| : - i ] i L ' Winchester hard disk and an 800K floppy disK drive: J

b 4 = E S T ST, LU S SR (TS (S Y O Softwart;supplied handles all network disk requests from the |
B ! [ various }Norkstatlons and who contro!s shared prlntlrig

| | — = | 1 | I | _ — + | = S - facf]mes 1 1 ¢ + 4 :

Lhe prlnte{ may-have-ejther RSQ325eriaI of Centremcs parallel-
terfaces. In the latter casela GM8B] 6 Mum I/O Board must be
added to the = fj ie -server. |

GM909 Wdrkstatlan L ;—!— 1

The $tandard Galaxy 4 workstazton isa compadtumt compTéte T |
with keyboard and separate video mohitorThe system utjlises || | .
the Gemini GMB 13 and GM812 boards, thus providing the [ |
user withtwirr Z80Aprocessors, 64K-ot RAMan-80x25 videoT 1 T 1f
display, andall of the other facilities offered | by these boards. An | '_j_
expansion slot s provrded aliowing another BO-BUS board to; -
be-afded to provide further facilities; such as colotr grapﬁlc

———-The opee[atmgsoftware ‘whichiis automazrcally ‘down-loaded- -
from the file-server when the workstation is switched on and |
~the user logged in, provides a Virtuar GP/M 2.2 system. Each |
_user haé his.own set of files which no.other user can. access.. | |

| addition there are H)anj/ lications wWhere it may be| | ||
Tecessary ta-sharefiles: lpet»ﬁeen USers onareadonlybasisand

[ 8 I ) | (S Y O . | | thistacility is provided by allocating disk areas where files are |
il [ 1} | i | commor‘obetweenusens j |

'L | i 5 [ ] ' T T Inaddition the workstation user may sqnd f;les to be printed by
— 1 fpt—d 1 1L theserver, aking use of the printer-attached to the server, or
i | ' may use a Ipcaf pr'lnter .

|

r"l.LT




orking System

" disks

”Supers;ations A \X/orkstatlo'

A Gemlnl system élready btted wnth fiopgy diSkS or \X/mchester
grives, suchras Galaxy 2or 3;¢an alsobe httedwrﬂnﬁeﬁMSBé il
Nerwbrk. Interface Board and.connedted o the network. in.this
mszange a.CP/M file is provided whi
T meworkstatrons owny copyofCP/

bltams'theus|er5 T
PR Y /| A

h. Whep executed under |

'_ GM685 6 Card Frame IBased System W

48 (‘\l\f\b

__Z_Lu' a

number and .‘ogs h:m qnto the network

|
nw
I
.
|
T
|
i

\X/hen Jégged on the saftware determrnes wh ther a

CF’/M'

e cail is Torbe hangdi tochlly or Via the n mé?
acilities of the ork can thus be accessed Ey S type

user, with the advantage o
disk-drivestocal prmte['f nalsomguppom?,,

1 |_, T ]

_MuitiBoard SysDems | can be'nuﬂnupmng qne c!>f me stand;
semini card frames, Typically the GM813 CPU/RAM or
a8t I| board is lgcated imthe towest pos sitiop. The—

5MB836 MultiNet board is fixed to the side]
nd then connected by ribbon cab;e o the
he-CPi
equireq. This opentt frarde apprqach car] also utmse the GM<
card“frame | | ‘ | l R
- R
|

PIQ connegtor

il Ouantum Computer Systems
||| |The ©2000 system built by Quantum is baseh on qumnl s |

=
| i

| | MulUBoard systern and can bé networked using the GME36

'jwork card- MultiNet will support both-Gemini-and— -
ntum systems on the same network. | |

of
of also having local fioppy oﬁ haqd

of the card/frame

board: Thereafter, fheusq may canfigureiz system-as-

] i i
Kehllwcfrth Compqters ERRE

MultlBoard vers" ns of ¢
“aVailable and us

Bnush built, portable comput

ar¢
g the GMSSS nefwork card :hey can be|
-- ~I|nked o Gem|n|| or euantum systems f

Ouantum CorhpDre*r Systemisitd| | Kenilworth Cdmputers Ltd B0 [ T ¥
f]..|55 \Wade Lane. | ys | . | JLLI | =l Ingquuare B i [ | B N [
Merrion Centre | | | e Kenilworth | | 1 ||
teeds S2Z-BNG fi=apeay ! \Warwic hnje b LI S L 1 1 : +—
Tel:0532. |58877| ! 85 L. Tel:0926512127 | 0 T O O -

| | | H | | i | | | | H | | 2

i [ | ' 1 i 1S I T O | l | |




Colour Boards

| The10 Resgarch- IQ828 {-PLUTI O }Is an.intellig
resolutlonlcol@ur graphrc$ dlsplay board. It combines 192K

| bytes'of dual-ported RAM with afast 16 “bit plcmprocessor
| which, in conjunction;wit
' software package, provides ahighly fundtional grap

a ng are rsSu

1 1

T I0828 — Colourtiraphlcs Proce

'ss{ar Board

] 640 x 288 Btt Mappgy Dlsplhy

B On-board Ib-,BIt Mic

roprocessor

‘. =Coinpﬂehénsl\re On—

boardSoftw

are

' system. Com

Dytes ove |
I The 10828 promdf.*s a resdlutfd)n o! 640hx288 in etght cojours

T tw

s 0A

I/O ports

a comjprehensiveion-

The user may defme his own characters and symbols

"I THe IOBZB’S oni-board software provides AUmbE
|level functions, including fast vector draw and- rectangle fill, |
both using REPLACE, XOR, AND and OR functions, and atso

rcopy and comptex polygon <colour filt commands

[ for further deqarls contact: | O Research [_td
1 1 117-121 High Street|
Barnet, Herts|EN5 507 |

I ' 'Tel OI 441‘ 5700. |

ent hlgh-

glcs: |

tofPLUTO’ ‘asa sequence of |

er of high- 1

| CC837 — Coloqr Graphics Display Intet‘face

| 256x 256 16.Colour PixelDisplay | {5 . S

| W Uttra-fast Vedtor and Character Generation | -
|96 ASCII Character Set - ' |

"I?'A'Udlé and nght Pen Inputs I Q_. ) | ' |_

CILmax Cqmp CC837 is. ce graphlcs 3
display interface Doard Variols rap ics| pnmn‘.l suchias |

"rvector|and charaqter generation
| EF9365 Graphic Display Proces

o

€]

j mlltlon pixels per second, giving anim
| vegtorand charactertypes can
__be scaled go give 256 dlffenant s;zes

The CCBB?A hasb hlgh duam_y PAL UJHF’ outfput witl

egn capability. Varioys
seiect and characters may |

Eb per:fo

rovided by a Thomson
The plotting rate is typically |

[ intercarrier sopnd facility as well as a composité 750

ﬁanf

R B/W ™ |

output. The CCB378 has. additional 75 ohm RGB out
connectlon to a video monitar.

The CC83Y prov es a redolution of 25

—eolours using
oceupies |
coq‘ntrol co

TAgomipret
_in.the ope
qrd

for

phics p
further

:|e5

rog

det

enilve set

ams qu

ails con

|Te|o

South

32 rbytesuf oryboard
7 ZBO YO ports, commands being single byte

inb X 256 ;:nb(elsI in 16
~The ‘board |

emo

of assembly Ianguage sLbroutu
rating manual eénables.the {iser to devélop

ckly and efr cne tiy

tact Cllmax CqmpUteﬂs Lty
' T7a Bfoad Street
IMolton, D

76 95 23 14|

|
|
|
|
|
i
|
|
|
|

on-EX

puts.for
| |

nes glve'n
his bwn




Network and A/D Boards

T
-

GM836 — Network Infer"ace Boa

i |

e

1250 I(E}aud transmlslon

i
i

I Upito 32 Statlons ||

E Simple Interface to MuItIBoprd Systems

|
The Gemml GM836i isa smalf aad on board

/mdr pjugs into

' pair cable.!Using this system Ep to 32 mathirjes can|

the 26way connector of the. PIO of a GM81/1 onGMS13 CPU |

prd by means of a nbboh cable. rThe|board containsall df the
necessary inteffacing circtitry to allow-tHe- conn?cnctn ofa-
machine to a rjetvbork Datai is transrj_ltt_ed serlall using a
différential transmission method at 250 KBaud a

connected to the network and the lengthjof cable car|be up to

[ 600 (2000 feet) end toend, | | | |

! Th¢re are two, sof‘rware opuohs when-ordering GM836 ,

Dataris trahgnrtted through e networkiin variable .*.lzeq
packels each packet havrnga CRC to detect errors during |

{Psrﬂrssron retries being autombtically perfbrmed |f a pack,Ft

elivered incorrectly.

boards. GM836U |s supplied with soft ftware tg allgw a
MuttiBoard o7iGdlaxy system bwth \X/nc ester dnive fobe
cothvertedlinto.a fi Ie- rver o a. ﬂopp or Winchester.based |
system to be converted into a Supers tion (see MultiNet

Netw rklng Sysre;nj ; =0 il “'

E] MISUEd 5

P

N
| i(,ﬁ'* |C(

| GM836 EM is supphed with basic tranqurt sol‘tware ¢for |

| S?J connectg

| appllcanon |
qM&Bb may arso be purchased py Jtself

tog
!

nd recéiving bjoeks-of data-to and from-o
g4 ke
er m fbr example,a contrpl

4 Fltesérver orﬁl/ol‘kstatlo

'Kctepsories for, thwork Systerns? 1

GM6'78 - MulthEt Cable

This specially selected screened twisted F}alr éable should be
used onall MuiUNet installations. : g

| — |
GM679——1WaH|Mountmg Bax! L 1 ‘

| . |
d-in a- fonvenl,ent form

This unjit aug\m‘. nn% to be termij na
il

for Workstations and e§ervérs pin MultiNet socket is
mounted n the box =l | '
GM680 — 3 Pin PIugl EEER ! |
This standard MultiNet 3 pin plu __ggnnects into elther the |
GNI679 mounting box or into the fear connector on the Gaiaxy

| | H | | |

ERREEEE

' GM§97—3|PIn30cke; | !

_ | Usually supplied eitrer in the GM679 Box (ij
€

' 'GaIaXy this rr',ay ibe purchasﬁ sepa(ately if

ovej or m|mee
qglred

'toézq A/UBoard

() lnpuf Channels L -
W 8 Bit Resolution | il b i
] Samplq and Hold | |

Thé 10824 is-an Ar)al E;gue o Dlglqatq;nvértor board from 1O
Reﬁearch It provides § channéls, each haying a resolution of 8
fj INpUTS to the' board a

nalague mput range ! bei g.0-5 volts| All input channels have

" over-voltage protectign. Signal canversion time is |

approximately' 30 hicro- secoqu includinga sample]and hold
phase.

The 10824 has fuII mterrupt control user conf;gurable /O

addresses, an on-board profotyping area, and comes complete
witha ton‘\prehenswe manua .

for.further. details contact!
| OResearch Ltd |

"117-121 High Street

Barnet; Hers-BNS 5vZ
Tel: OI 9590]06

Via jark sockets, the standard 1~

'f""o o
5 v LY ] @
o 00000DOO00000ON00D00 o
$ 000300DRDODOLAROIN0D 3

¢ O00OOOOOOODOOCECSRND £ .
. 2 00030033000003E00900 §
I |/ 2 cocooonoanooooe00co0 §




| |/O Boards

3

T ] L] |
—— b
!-Eysim;lEEE#a@ Controller

| | Cost Effective Cdntroller | o e O
| H| Comptehensive Software Supplied | N

' | (4 1. ] 14 |
—— -Fhis--b%)ardf yEV Cjomptn:il*\g--r'ias-tTeen| designed to fully
| img[gme_ni_all;lEEEf}ga interface fungtions. Itis _.c@p—a'bfe of
contrdiling any equipment fitted with a standard IEEE488 or
GPIBinterface. | = =
L Under the supplied-software thelinterface rel-'r;pohds bott 10|
standard [EEE488 message mnemoanics, and a set of |
| compretierisive tacro commands. These may be typed onthe | Bl
keybaoard or passed friomgthe.'.users__BASl? ormachine code . |
program yia 3 simple usef routine. HikNEN
| The circuit board fncmrgo:rate’s astandard I[EEE488 bus | |
+capnector-and; tagether with-the-board s other features this
| should enbblg the user td get his bus controller system uyp and |
| ropningifimediately, | |7 | i A (R
TWith the ci'rcrc‘tasiﬁg popularity of the IEEE488 interface bus
_|_this board.givies the user.a very versatile method of-¢ontrolling.
| equipment on the bus at minimal cost. [ ] -
for further details contact: EV Computing i
— =t {700 Burnage Larie | | |
I - | MandhesterMI9 INA ||
| [ : . TeI:OI6|43|486i() |

| |
1 | |

RS .
GM816 — Multj-l/OBoard

W 4 Counter/Timer Channels L. b
¥ | Real Time|Clock | | i)

B Further Expansion Capability -
I | | | | I ] |

_ The Gemini GM816 Multi-|/Q board providesa | |

comprehensive means of interfacing with the outside world,
—— - Three Z80APIOs proyide 6-bi-ditectional 8-bit data ports with |
handshaklng signals, a ZBOA CTC provides 4 counter/timer|
channels, and an MM58174 provides a Real Time Clock, An
--on-bogrd auto-recharging battery keeps the clockfuncjoning.
during power-down periods, and the clock ghip itself provides |
i inforrq'atioln"frbm tenths of seconds tp‘tenS‘of months. |

— “The GMB}bhjas-a_n"Mtenﬁally'decodt%d"l%O us,%nctpr 'visfén |
| has been made for a daughter boardito connectintoand | | S il

eLELIEL S

mount onto the ACB to expand its I/{ c%pét;ilityl Daughter|” o o 0o
= —boards may; for example, providelA-D or | -Aconvergonl opto- | ' ; [ o

coupling, or additional PIOs, UARTs etc.| | | | I
| b | | | | I I [ | | : iy . b ,S"';:if.u:m;. ‘Ii‘l
| | | i | | | | | g
.| | ; | |
et I S -
. drawing of GM818 being attachéd b GM816 | _
| - ' L [
e BVESaEN a
| o |
I iy LA
| | | | i
. | | | | | |
I g | B!
) I S . 1 4 = 1
| A Lo | = | i !
| BB : B |\
' [ i | D [ _ n
- I | | e J g :
| | | | | ' L] | . | [ T




/0 Boards |

~ GM848 —Serial1/OBaard
| 4Senall/O Chanheks -

H Programmable Baud Rates ] |

= Synchronqms//\cynchronous Operatlom |

B Two 8ibit1/O pom (zsq PIO] ’ ] = a

N \»
‘The GM8<}8 Senal l/O Board utilises two ZBéA SIO chjps 10| A
' provide four Synchronous/Asynchronous serjal chanpels| Baud \
rates are-independently software selq‘clable for-ajl-four-| | \
channels and for the transmit and receive sideof eachichannel. < \
Baud ratés are swnchablq between 75 and 9600 baud or, for | \
| synchronaus communiication, from the external clocks. All || \\

inputs and outputs are provided at R \232 levels and full |
Imodern cantrol 5|gna!s are available. | | |

"The GM848 tsalso fitted witha 280/\ PIO to provide two 8- bit
| bi-tirectional data ports with| handshake signals., | | | |

|
' The GM848 occupies |16 consecutive B0-BUS /O porLs the |
baSe abdress of wh|ch is swnchable | |

] GMB'IB—Senal l/OBoardi T

15} 2 Serlal !/0 Channels | [ | || |
w Fuﬂy Programmable el I O e ! [ !
L |[RS2321/0 Levels| B O O O | [
- i Ful'l-Mbdem Condroli =t 4
| . .
The G818 Seria 1/ O 8dardis ofie of the daugh;er boards |
available for the GM8 16 Multi-l/O Bpard. Fittedwith two
8250 ¢ pe UARIsl |Lelgowhes twa serlal1}O channels with |
ingivi ual rammable baud rates, stop bits, parity etc. Fyli
“mademn torn:r s;gharsareprovfdeu and dlrinputs and output

_.are ar RS282 levels. Four uncdmmltteed output lines|are also

provided. | | _ b4

The GIMB 18 board is supplied with interconnection cable and
mounting pillars for fitting onjthe GM81 6 bdard-and it utilises
the buqﬁermg and decoding Iog»c bof this board. Because of this
“approdch the GMB18 allows extensnYe asynichronods serial |
comm nlcatlon fapllt{es tobe adb edito 3 MulnBoarcF system
for mlr)lma! copt. | ] L

L

| |
GM663 PrPtOtypinQIDaUther board | ['® $8848988889883898480885853238889RR8RERERKRIRRRBARRTARARARARRACKANLNE @
. . £889833458988 588819888 4898RERREIRBRREEALTRARIRRRINRARIRARIARACEARRIE ||
The GM663 P(ototypmg aughte rBoard mounts oqto the A EEFFEEEEEEE A A Y E T R
N8t6 Multl 170O-Board-andfintérconnectionis providedvia = |Z|ZiIS S ElIE Sl =lis 2 =
t__rl_  50/way rlonn cable assembiy supptied. The prototypmg SIZIE S T =il Sl =
board takes advantage of thejnecessary buffered busang | IR it =l ST SlI= &=
signals provided by-the GMB816 thus allownng exsy |  (ESISIIE Slis Slis S =fis 2 -
to |qg ofaddltlonal|!/0 de\pces f | | I S B =l Sl =
! || i I ZIEIESIHIEEHS ENEENE 2
' T SIS = =lls =il =lis =|
_ | |- {rn e ] EMNEREIIEE I E R EE- T R
. 11 HEHERHEEA I = HERE IR
S alak -] R s ffme a=piom =
[ | i O = =3 o= % e == = &= ==
| | | || =i S EY SHE 2iE 2
= ' | = 1| SIS 2 & peie—— = =2z =|
n N E o EHER ZE|IES
o NN o el i,
- . e t] |




Miscellaneous Boards

GM822K — keal ‘[ime Ciock zKIt
| .
N Real TIme'Clo_d( | . - |
B Calendar! | 1 I s
B  Battery Back—up || |
[ | | | |
The Gemini GM822K is asmall b(laard that cQnnects to a,Z80A i
| PIO. It uses the MM58174 real time clack chip that provides |
| thé time from tenths of seconds tp tens of menths. An auto-
reéhargmg Ol -boprd battery provides back -up when the
| computer systemis switched off. - i |
GMBZZK Is sdpplIed a3 kiL | ' |
| |

= - —— —
BE847 1—|Arithp'net|c Board | | | -
1 HighSPeéd/ | |

N | Simple Softw
W IPasca! Compl

\rlthmetlc Process_or | |
areinterface | | I I |
ler lncmded | ]
I !
rd from Be[ecrra utilisds the AMD| |
speedarithmetic and trigonometric

'I]:I&BEB&] thmetrc Bo
9511 IC and perfo rrnshlgg
' caleulations in hatdware, lOto IOO umes faster than the~ |
__equivalent Z80 sof perates simultaneously |

with the system Q ing throughput, L]

“The BE847 is suppli the HISOfE HPS5 Pascal compiler. HPS |
hasbeear»specially -madified to use the-BE 84 7for all-maths |
fuhcnons d fea;ures 32 bruntegers ‘- |
e

etan]s contact Belectrzl anlted

The BE847 is aIso very easuy used by aséIémbly fcI:)gLIélgé ' | | 11.Decoy Road.
programs iy B | 1 | | Worthing, Su x BNI4 BND

‘ | ‘ i fort I - e Te|b903213 -
H i | | | | i

Fordlqk system uiers Gemlnr haVe imper
__disk operating system (DOS). CP/M is.th
standard DO and co

|

enie‘d the CP/M 2.2~ for errors and'a wide range of error messg?es pr@duced SpeClaI

accepted industry | features of RP/M, when Uséd in conjunctioh with the GMg12 |
uentfy there 15|a|reaa)Ta vést | IVCor GMB325VC mcIude on-screen editing, both of |

- software base u ich Gemini userscand F?tocm I commandsand within user programs -and trpe ability to durpp

based systems mlni have adopted the IRP/M monitor which | the content:*, of zhe regn toa printer. | _

~ has beenwritten in such 2 way as to be upward ‘compatible to | [

CP/M.-This.compatibility means that Gernini are able to offer a e T M S T BT e e e e B R
numberofpacka’&eswrﬁlyqenspeqfcalryforhhul Bolgrdthat CP M' [ | | . L. |

r

m%,%ﬁﬁgno?aemeecrdcggﬁ > cass?tte’based ¥ ms W“hom For dISk $ystém LIser$ Gemlnl have produced vanous CP/M 2 2
| | = i“ | 1 | ' packages. Each of these contain d haster CP/M 2.2 disk and R
{ - I O O A | _extensive.dgcumentation. Aswell as the standard €CP/M | | __| .
RP/M _ ‘ L4 1] I : I | gvggrams (P[P, STAT, SUBMIT, SYSGEN etc.) me'dlsk contains |
|

Genmini supplled Uulrtybrograms = s
| | |

' |
for

|
I
I
|
rg 13 CPU/RAM boards. The concept htna P/M is that L
are should be compaublebem/een[PGe rnlﬁompL!tﬂS } BIACI(—UFT g;;ﬁa piot S * I:opylng dls
|
I

ardless;of whether or not disks are used. Tﬁme re, from the CONFIG —aliowsg fpurgloses BIOS. opti low) -

| point of view of the p(ogfams ‘being éxeduted rEIZ/ M has been’ REATDCAS ) allow mgya%ﬁ%es% gftrgxfﬁ:ee e W] :
—— wntten to.appear as much like CB/M aspbss: le. HoWever the

codle used is quite different and the commands are sirnplp and |

= do| not resemble thasé provided by CP/1” | o e e rein sl il
_the operatin emg specific.hac reipuse. Inl |

EP/ M provides auseful seriesof Comma”ds farpre 55‘”9 tape aese P/Mppfackag =Ssyt$he BIOSstaf;: extremely prer'Iensive '

lés, e }?‘mm and gmpulatmg porsandmemoryand || Eyrensive error chegking; reporting and etry facilities-are————

| e 1? rams. RP/M can also ‘boott adisk, sothat itisstill | ey deq The printer rotitines incorporated allow for sérial, :
. -a disk-syster+is added: Com e f“‘"y checked | serial with handshake or parallel printefs to be conpected,and |
- - ‘ = a very powerful |on- screen-editing facility is provided. |

WRITCAS |] between media, the tapes being in RIT/M format.|
Ina P/M systemtne BlOS‘IISthe software intefface tepween |




Backplanes, Card Extenders, Prototyping Boards

|
MPBEO —|Term)"nated Backplane

W SthBackp

ané

|| Signal Termin

ation

| B Extension/Ground Shleldlng A

i

The backplane fe
|chdining and can
[and b break” operatlon

Th¢ Mlprocode MP8 Yis:
been specially designed
asspc:ated wit
‘actjve bus signials pre te
filter and are interlaced with g(ourhd shield tracks, plui one sid
-of the backpfant‘prowdes acomplete grqun '

i;fl]{Iii?z;ziifz}:;;£;f63f1

ning |

lnto a pe

Iot BO-BUS backpia
roblems oft
iter| backplanes. Al
)terp:lal balanced-R(

d plane

ne which has

and pus request daisy |
tlengths by a érm@le score

f rfurth

GM841 = Eﬁtehder Board

] Test Point on Each Lihe

W _All BO-BUS Signals Identllﬂed

“Thie GMB84 T Extend

us |

der| Board allows 80- BUS Qoards tobe
braught outside of a frame for testing.an dﬂaug
purposes. Test points dre provided on

lgje and each |
line-is- ldentff ed by both ot mber angd-80- EUS name. :

Prototyping Board

BO-BUS Slgnaf Identification)

g ngh Demlty

CCapablllty ,

Thﬂ Gemlm  GMB 9hig ua
rdwdes the Multr oard
- one-of

The co:anonent 5|de ofth
oping of the Ppower. rails and, componen
BUS signals are identified. On
1BUS lings are- identified by num|
booklet is included.

lI t.y 80 dUS praqoty ing bo«land
m/enlent
r S toi hwsystbm
] Iass PCB p#ovv es extensive power su)

and the [F] out has been

eans of

rhis single - .
pply t.racklrig
timised to allow a high IC pack
.depsity. Additionally one edge of the F‘CB has been desigry to
'accommodate mu[tl -way fnsulatjon dlsplacen‘nent

€ GM839 is s;lk screened to show the
qaclq :side of the 3
r. ArrBO =BUS: spefrﬁtanon
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— 13
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— 11
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— 1
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— 3
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— 37
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— 41
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— 5
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— 4
— 3|
— N5
——0 57
— 53
— 61
— 43
— 5
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| =m»

detaf?s contact:
Mlcrococle Process Corﬁrol Syst

J:ems 41a Moor Lane
Clntherob Lancash;re Tel: 0200 27890
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Backplanes and Mother Boards

GM655, GM682 and GM656 Motherboards

_ GMé&56-3slotmotherboard | ||
GM682-6 slat rhothefrboalrd = o
. GM655-8 slot mo?he'rb_oard _

3, b and 8slot versions |

_ Full Daisyichalning |

Extensive Ground Plane

| | | | |
“The Gemini mothierboards cater for a wide range of system |
requirements. Available in 3 different sizes they all incorporate |

full 80-BUS daisy-chaining and an extensive ground plarie to
keep electrical noise to an ab&olu:te--miniTumi» bt
| |

5 r 8 Mg g e sy N

GM 822 a1

‘GM845.6 slct motherboard assemibly

ARPIAEE AR
prEeeeazzy ]

ERAEAE RN ENAL IR R
EEITRERETERTITHIREARILRNNY

s

46-3 slot motherboard as

8 slat motherboard assembly

|| | ne |
EEEEEEEE
EREEER

Assemblies

The range of mathe
completely assembl
L]

- A !
GM846, GM845 and G Mé44 Motherboard

rbodrds shown abave aire dvailable
k T

ed with edge connectofs. |




Switch Mode Power Supplies

THEEEFNEEENEENEER
EEREEEN L]

| | | .__.é.__l__,; | ! ‘ | |
GM8(17/GMB43/GM850 Power Supplies

I
‘ | |
. L | | | ‘ I S
B Switch Mode Designs ||| ] ! et U} ‘ RERENENEERREN]
_ _ | | |

|

i

| |

= | i !
@ ProtecedOutputs | | | | [ | | | | [ | | | L] -l
B Compact Shielded Units | | '

| =t def ket S S S —1
| | | i |

Fhe Gemini sm}itch-méde power s’upplies!;are'of-cbmﬁact.

design and low magnetic radidior), to conform to International ||

Safety and IRFI jRegufaﬁons. Tr"is rafngg of supplies is ideal for |

MOSt system sizes. Each supply has dualinputvoltagesand | |
regulated outguesiof: | |1 L 1 [ L L || _
f I | 2 s ¥s| 412 vois |
. i) ; || _ | P21 Thg N i
GMBI7(75Wory | 1 | 1 | 6 | 25( | | |
‘GMB43 (140Wart) | 05 05| 12| |6 | Amps |
M,I | ‘ o l 1Ll (SRS (0 ||
E .- 3
| l |

GM817—75Watt |
| | |

| 1
AN L 111

Ut ) 1 ] L L]

I ) o .‘_ Y |

HENEES i eS|
] | L_J_F_!_, ] LT

i i | | | i | |

— - | ‘ | i - -14olwétt:

L ) b Y B O | | 0 A i
_______ . ENEN
NSNS INEEENANEEARE SRR ENEEYN EEEEN
! | | [ ] | i | L | o [ ]

|
| |
B gowel suppliés dre shisin bete withthely shicidsremovedt | 1 1 1 1
| | | 1 t | et R S
' |
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'GM685|and fGMeaém Frames

W 60r380-BUSslots | |
W Wiring Loom Supplied |

. | |

The Gqmir;)i"GMég5-ant1'G‘Mc;sﬂbjfraﬁerg:ogaprise*oﬂmeta|' ‘I
chassis fitted withisix o three card motherboards respectively, |
| B0;BUS edge connectors and complete with d wiring loom. The |
- logm-can be connected-diredtly to one of the Gemini switch- |
' made power supplies, and in the case of the GM685 |
| copnectors are alﬁo included for donnecting two floppy disk

. T il e i I =24
drives. | —f—1— - =z ! !

i
[ =Tl ; I 0
iG-Mbloi—g 19" Frame |
!__:Standq;rd 19" Unit | | A f |
M [dealfor Dévelopment Systems, | |
i i N S PO 1

| AR | | | S o
The G.emir%GMéJd'QIr_qmeiisjd,ealf,or.mulsec waniting a system
conisisting of allarge nlimber of boards and requiring easy
—access tothem. The framecanisupport-any-of the Gemiri
‘motherboards, or the Gemini GMB 10 combined SAPSU and 8

* slot matherboard.| ]
} ! 8 e T o R e o

LA

| | | i

| 1 I ! i
el e 5 | I B
| | | |




Enclosures

GM&sTand GMGSS Endiosires

m_3 Bdard anfl 6 Bodrd Enclosures .
B _Pre-stamped Holes For I/O Connectors

' The ,GN]SB‘I/GMb_BB' Enclosures are desigried to accept the i O S i
| _ ._.|. GM&863 bpard and GM685 élboard frames réspettivély, along - | -
Wwith either the GM850 or _GNﬂBI 7 PSY in the GM687, or the |
GMB817 or GMB43 PSUY in the GM6488. i |

Both-enclosures have re-stamped hofes for I/O-connectgrs; =~

including ones for video, keyboard, printer, mains etc.
[ A R

DO NOT OBSTRUCT
RESET
(%] [2)

® {
Q KEYBOARD VIDEO |
N I o oo
§.. SERIAL IO LIGHT FEN

N | OFr %] 7] RS 22
N el keerruTeER oo (e
N\ | E:l CLEAN AT ALL PARALLEL PRINTER  CASSETVE
& TS TIMES

| [=———383MM x 302MM x 1728MD————— |

| —a )
gl @) —) Q
QKMHOG NEQHK reseT
e [2) VIDEO |
SERIAL 11O
RS 232
UGHT PEN
oo o o °OP
PARALLEL YO MADE INENGLAND  CASSETTE /O e I
| | ] T T T
——3,45@:\/1' X. 183 MM x 155MM D——=—.| .

{ | 3 ¥
GEMINI MICROCOMPUTER LTD, RESERVES THE RIGHT TO AMEND ANY.SPECIFICATION WATHOUT NOTICE | :
. | :
| i | i LA | |




e

Accessories

" "GN63T 50 Way Right A

| | |
~GM62T 16 W3y 1D Plug

I GM624 50 Way |.D: Plug
~GM625- 16 Way |D: Sock
: G_M@.Q.%% Way LD. Sock
~GM628-50-Way £D- Sock
--GM629-26 Way Right Ar

| GM622 26 Way LD Plug.

GM623 34 Way [.D. Plug

GM627 34 Way 1.D. SocK

GM630 34 Way Right Ar

et
et
et |
et |

glelL.D.
gleil.D.
\gle 1.0

L

v,
i
444

EENERN
| | |
GM&.LM
| | GM642
 Cmésse

|| GMé4s

30-BUS
DB 15 1.D. Sockdt
DBTST.D7Plug |
Centronjics Plu

GM644 Cen

== GMG645 Centronics Plu

GM&49

-GM683 1

G
1o | | 1 I

GM&#B_%

GM63
Ggﬂnector_ €Elip

M644 Céniﬂlsnics Socket |

GM665 Parallel Printer
temallR$232.Cab

LT || GMB&50 Video Cabie Assen
| | L]

' E‘dg’ef

°
|

|
|

% | Gf{ﬁbzt;
|

troriics Socket | |

-able

| |
S'C'entqloni%:ﬂug |

1 1

[Edge Conrjector |
=dge Connectar Clips

4 WayiDisk Drive Cable Assembly (for GM825)._ |
4 \X_/ayllDisk Drjve Cable Qﬁﬁw (for Galaxy) |
GM650-34 Way-pisk—Dge- : ,-

L abl

le-Assembly, (for Quantum}|
Assembly | |

I | | i : GMbﬁ‘? IEtérhaI}ParaflenPn'nzeiCa’?‘r’)%@sserpbly 1 |
: [::lyF‘

1259 — Ptono.

GMB643 DB15 |D. Plug







Gemini Microcomputers Ltd &
18 Woodside Road, Amersham, Bucks HP6 5EQ.

Telephone: (02403) 28321,
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