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SUMMARY 

This project is to be part of the overall UNIIX> programme to encourage 
and extend assistance to the developing countries for the development, 
expansion and modernisation of their industries. The objective is to 
strengthen the capability of the participating institutions in the 
Energy auditing sector by providing and demonstrating a computerised 
energy efficiency diagnostic unit. 

An Energy Bus, equipped with portable measuring instruments to measn=e 
temperature, gas flow, pressure, humidity and gas analysis already 
existed at the Research Institute for Ceramics, Refractories and Non
Metallic Raw Materials in Pilsen. In order to analyse and present the 
data, a micro-computer and interface hardware with the necessary 
software was required. 

This package, known as a computerised energy efficiency diag~ostic 
unit, was procured by NIFES and delivered to the Research Institute 
under the UNIIX>-Czech0slovakian joint prograllllDe. The hardwa~e package 
originally proposed by NIFES had to be changed due to export 
restrictions. However, this did not alter or down rate the system for 
the functions intended. 1he revised hardware package is based on the 
IBM xrs FD computer and the biodata microlink computer interface. 

The equipment was successfully demonstrated at the complex sectoral 
group meeting on Energy Auditing which was held between 4th and 15th 
May 1987 at the Research Institute in Pilsen. The counterpart staff 
were given detailed training on the operation of the hardware and 
software. The operators of the mobile diagnostic unit will, however, 
require further practice in the ~se of the system before using it 
without supervision. Adequate engineering and computing expe~tise 
exists in the Research Institute for Ceramics, Refractories and Non
Metallic Raw Materials to help them to use the system. 

Jt is important that the measuring procedures, measured parameters, 
bases of calculating and data input and Jutput from the computer are 
first agreed and specified before the system is extended. Differing 
views on these items were apparent dtoring the course of the sectoral 
meeting. Indeed the system can be ext~nded and developed to 
accommodate a greater number of measuring points. The next stage in 
this demonstration programme must be to work on expanding and 
developing the system. 

'nle intention is to use this diagr.ostic unit as the basis of a standard 
system for conducting energy audits within the nine Euro~ean countries 
participating in this project, i.e. Bulgaria, Cyprus, Cuchoslovakia, 
Hungary, Malta, Poland, Portugal, Rumania and Yugoslavia. 
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This report details the work done by NIFES in the course of the 
project • 

A description is given of the computer hardware and software 
programmes. a d~tailed cost breakdown of the equipment supplied. 
Details are given of the demonstration at the Research Centre in 
Pilsen, at the Chlumcany tile factory and at the NIFES presentation to 
the Ad Hoc meeting in Budapest between 21st and 25th September 1987 . 

The training given to the counterpart staff is explained, future 
training needs specified and touches on how the system can be developed 
to suit the needs of the auditing and diagnostic tasks required. 

The report concludes by emphasising the procedures necessary for the 
successful operation and development of the unit • 
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SECTION A - DELIVERY OP HARDWARE AND SOnwARE 

1. 0 SYS"l.'BI HARIMARE 

1.1 Specification of Hardware 

In NIFES proposal dated December 1986, it was proposed that the 
data capture hardware to be supplied to 3NIIX> should_ consist of: 

IBM AT Microcomputer with 80286.16 bit processot, 20 Mb fixed 
disk, 80287 maths co-processor, high resolution display and 
Herculese graphics card. Teamer Labmaster analogue/digital 
converter TMlOO and Epson LX80 dot matrix printer. 

'nlis system was specif~ed due to its large data handling capacity 
and speed of operation. In addition IBM have a worldwide network 
of agents which are available for the necessary back-up services 
for UNIM. 

. . 
It was not possible to obtain the Licence to export the Teamer 
Labmaster analogue to digital converter, originally specified, it 
was necessary to revise the proposals for the data capture 
system. 

'nle following is a list of the equipment supplied. 

Computer; 

An .IBM Xl'SFD Enhanced colour computer comprising 8088 8 tiit 
processor, 20 Mb fixed disk, 360 kb flexible disk, enhanced 
keyboard, 8087 maths co-processor, serial/parallel adaptor, 640 
kb memory. 

Data capture Interface; 

A Biodata Microlink system comprising of a power supply computer 
interface and 12 slots for the location of hardware modules. 
Al2-D Analogue to Digital converter and a 12 bit converter with a 
relative accuracy at +0.025\ with a conversion time of 25 
microseconds. -

The PGA12 Analogue Input Module accepts 16 channels of 
differential voltage with programmable zero offset and gain with 
fullscale ranges ~f 10 mV, 100 mV, 1 V and 10 V. 

A Temperature input module ~TC16' accepts 16 thermocouples of 
common types and the unit is complete with an isothermal box 
containing an encapsulated resistance temperature detector to 
provide a cold junction reference temperature. 

2 nlFi) 
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A Type RTDS Temperature input module monitors temperature from 
upto 16 resistance tenperature detectors, these detectors can be 
installed in either 2, 3 or 4 wire configurations~ 

External connecting boxes were fabricated to facilitate the 
connec~ion of analogue inputs and resistance temperature 
detectors to the Microl ink modules. 

Printer; 

The Epson LXSO printer had been superseded by th~ LX86 printer at 
t~e time of purchase, this machine was therefore substituted. 

Appendix 1 shows system ha!edware manufacturers data sheets. 

1.2 Hacdware Configuration 

The configuration of hardware is shown schematically on dr"iwiag 
nos. NAT202/l and NAT202/2. 

The Microlink analogue input module accepts only voltage signals, 
current signals from instruments must, therefore, be converted to 
voltage- signals by measuring the voltage across high precision 
electrical r~sistors. This system is shown schematically on 
drawing NAT202/2. 

··--------- ----·---...-.=-
nlFiD 
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2.0 SISTDI SOFTWARE • 

2.1 o ercial Awlication Software 

The commercial application software packages purchased for UNIDO 
under this contract are as follows: 

i) Microlink Entry Level Data Logging (ELDL) Package ~or IPM 
XI': 

ii) 

This package is used to drive the Microlink data logging 
system by the IBi-i computer through the IEEE interface and 
enables the fol lowing procedures to take place; 

o Create a procedure for data logging from thermocouples 
and/or analogue inputs. 

o Selection of logging parameters tor example, the number 
and rate of logging cycles required. 

o Keyboard control of routine logging. 

o Storage of logged data on disk. 

o Registration of logged data to the printer or to the 
screen. 

o Runtime graphical illustration of up to 4 set's of logged 
data. 

o Post runtime review of logged data in the form of graphs 
o~ tabulated data on the screen or on the printer. 

Configuration of logged data files for access from the 
following external application software; 

Lotus 123 
D base II or III 
Data Interchange Format 
Comma Separated Variable Format 

Lotus 123: 

This package is an electronic worksheet on to which 
formulae, data and tables can be entered, facility is also 
included to enable data to be displayed and printed in 
various graphical forms. The worksheet can be configured 
as a simple database for flexible filing of figures and 
data files. Files can be imported from the Microlink ELDL 
package for data reduction and presentation. 

6 
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iii) Herculese Graphics: 

'Ibis package is provided for future implement~tion of high 
resolution graphical presentations. 

Appendix 2 shows in more detail Lotus 123 software 
information. 

2.2 NIPES ~l Software 

NI~ES Thermal Software is written in BASICA for the IBM 
microcomputer and conpatible machines and the following programs 
were produced: 

SURFIDSS Radiation and convection losses from hot surfaces. 

FUJGASA : Flue gas losses. 

HUMIDITY : Properties of air. 

A Program containing 
FWGASA and Hl'M IDITY, 
reduction from data 
package. 

the routines from SURFLOSS, 
to be used for automatic data 
logged in the Microlink ELDL 

THERMINA A Program for .letting up model., of thermal processes 
to enable the program THERM to operate. 

7 
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3.0 CXJSTS 

The cost of the hardware and software provided under the UNIDO 
project is detailed in Table 1. 

Table 1 : lIDJJO Project Hardware and Softtare Costs 

·-

Item Qaltity thit '1ti:al 
Q:st E E 

. 

DM xr sm Mic:roc • quter 1 i cm 1 700 
BhancB:l ke}tmrd 1 144 144 
'IBr cmd with Herallese, 

IH1ancBi CCc!prl.cs 
1dapter ard Serial/Rlrallel 
l&pter 1 445 445 

1':clBr° nm O:ntroller 1 400 400 
8B7 ~ooessY. 1 150 150 
&telce1 Cblar M:ni.tor 1 449 449 
n»:/m:E Cable 1 :l) :l) 

Herwlese GraPt X s:>fbare 1 45 45 
ra; 3.2 1 so so 
lotus U3 1 310 310 

!p;al ua> Tractor R!ied Printer 1 256 256 
Printer QWle 1 25 25 

Microlink W-12 1 520 520 
Al2-D 1 245 245 
EGAl.6 1 445 445 
"It;l6 1 475 475 
RlD8 2 375 750 

Driver R:utines . 1 95 95 
l!UL Sofbere 1 635 (95 
Microlink Mi very 15 15 

CbpJne:nts fer crnnecticn 'l:Xllces 
(eccluiing lalxur) 137 137 

---- -~----- - ·----------- ---- ----
'10lM. - - 7 381.00 

---· -- ----· 

Air Fceicj'lt to 0zJech:>slorakia 293.41 293.41 

~'lUW, 7,670.41 

'1ti:al 
$ 

2l 64.2 
234.1 

723.6 
650.4 
24 3.9 I m.1 
48.8 

8 
73.2 
L3 

504.l 

41 6.3 
40.7 

84 

7 
n 

5.5 
398.4 
23.6 
2.4 
9.5 

54.5 
30.l 
24.4 

1 21 
1 

1 1 

222.8 

--
12 00 1.9 

47 0.6 

-

1:,47 2.5 

-·-----
Exchange Rate at 27 May 1987 $1.626 = £1 

8 n1r:1> 
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The cost of the hardware and delivery quoted in NIFES original 
proposal were as follows: 

Hardware £8,217 $11,832 

DeU.very E 347 $ 500 

Total £8,564 $12,332 

Exchange rate at date of proposal $1.44 = El 

The exchange rate of the ~ Dollar against Sterling has risen by 
12.91 from $1.44 to $1.626 since the date of NIFES proposal. 
This means that although the oost of the delivered hardware was 
£8J9.59 cheaper than the original proposal; the cost in US 
Dollars has increased by $140.5 The cost increase on the 
original package due to the fluctuation of the US Ilollar would 
have been $1,592.9 

9 



REPORT 

SECTIOH B : DIKlNSTRATIOH OF 'l'RE CX»IRJTERISED SYSTEM MID 
TRADJDIG OP THE OJllif'WARI' PERSCRiEL 

1. 0 SYST!M DIK>NSTRATIOH 

1.1 NIFES Presentation to the Complex Sectoral Group Meeting on 
Energy Auditing 

On the 6th May 1987 NIFES gave a pr~centation of the hardware ar . 
the data logging software to the Complex Sectoral Group Meeting 
on Energy Auditing. 

The computer equipment including the Microlink Interface and the 
software were described in detail to the delegates and a 
demonstration was given of the data logging system. It was set 
up to graphically .. llustrate the effect of heating a thermocouple 
in a flame thereby simulating the firing cycle of a kiln. Figure 
1 shows the printed results of such a simulation. 

1.2 UNIDO-Czechoslovakia Energy Audit Tea• Coaputer Systea 
Demonstration 

The computerised system was demonstrated to the personnel from 
the UNIIXJ-Czechoslovakia Energy Audit Team, these F.ngineers will 
be responsible for using the system in the office and on site in 
the Mobile Diagnostic Unit. 

The use and programming of the data logging system was fist 
demonstrated in detail using a simulation in order to brief the 
team prior to the on-site demonstration of the system at 
Chlumcany where the firing curve of a tunnel kiln was to be 
ronitored. 

The NIFES software was also demonstrated in order that it could 
be used if necessary for the Chlumcany F.nergy Audit and the THER."'t 
Program was demonstrated, using model data, to simulate the 
convection and radiation loss, flue gas and moisture in air loss 
facilities of the program. 

10 nlri> 
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1.3 Qalnwrany Tunnel ltiln Test 

The computer was installed in the Mobile Diagno~tic Unit to 
~onitor the firing curve of a tunnel kiln. Travelling 
chermocouples were installed on a kiln car at high and low level. 
The coapensating cables fro• these thermocouples, the analogue 
outputs from a carbon dioxide analyser and anemometer were 
connected to the Microlink system for continuous monitoring. 

The system initially failed to respond in the manner demonstrated 
in the office. This was, however, found to be due to the way in 
which the electrical power was installed in the vehicle through 
an isolating transformer. 1.be use of the transformer was setting 
up differentia! ~oltages of sufficient value to affect the data 
logging input voltages. This was rectified by f~eding the 
computer directly froa the factory supply and ensuring an 
adequate earth continuity. 

The firing curve recorded over a 3 hour period, is shown in 
Figure 2 and compared favourably with the zone temperatures 
indicated by the permanent temperature recording equipment. 

The two spikes whic~ occur on the two curves (See Fig. 2) are 
thought to be due to external voltages that were picked up on the 
thermocouple leads. 

It was not possible to oomp-:.1te the carbon dioxide content in the 
kiln as the conversion characteristics of the instrument, i.e., 
of analogue vol ts and the carbon dioxide content of the gases had 
not been provided by the operators as requested. 

From this initial trial the following lessons were learnt: 

o The power supply for the compul.er must be taken directly 
from the factory system. 

o Screened compensation cables and analogue f :?eders should be 
used as standard. 

0 The earth continuity from instrumentation through to the 
computer interface and computer and thence to the fa~~ory 
earth system must be ensured. 

o Precautions must be taken to ensure that particles of dust 
do not enter the computer and affect the diskettes. 

0 Smoking should not be permitted near the computer in order 
that smoke particles do not get drawn into the machine by 
the cooling fan. 

12 
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o An adeq1.1ately damped system aust be provided for the computer 
and the aonitor to prevent damage during transportation of 
the hardware to site. This is particularly crucial with 
regard to the hard and flexible disk drives. 

The tests at Chluacany can be seen to have adequately 
deaonstrated the syste11. 

2.0 Training of Counterpart Staff 

2.1 Introduction 

The training of counterpart staff took the form of "hands on" 
training at the coaputer keyboard. 'nle draft operating manual 
was used during the course of the training sessions. 

2.2 OperatorTraining 

2.3 

The training sessions were held with the energy audit team, a 
senior UNIDO-Czechoslovakia Joint Programme Consultant and a 
coaputer programmer from the Research Institute for Ceramics, 
Refractories and Non-Metallic Raw Materials. 

It was imnediately apparent tba t the personnel who are to use the 
systea are not computer 1 iterate. Although this was not a major 
disadvantage, it did mean that the training ·.~'id to commence at a 
much lower technical level. 'ftle demonstration program and games 
approach was used to introduce the participants in the use of the 
keyboard. '!he operators wi 11 need to practice using the comp.1ter 
to overcome their apprehension of the equipment before they can 
use it for engineering purposes. 

The technical training was then given with detailed instruction 
and delllOllstration of the data logging hardware and software and 
the NIFES thermal software library. Subsequently the operators 
were given access to the equipment to gain experience in its use. 
Further experience with the system under the adequate control of 
the Institute's Engineering Staff and Computer Programmer will be 
required before personnel are permitted to use the equipment 
without supervision. 

Calplter Systea Updates 

NIE'ES thermal software has been written in such a manner that it 
can be customised for use with any fuel and any instrument with 
an analogue output of the appropriate range. The following data 
has to be installed into the program before it can be run: 

o Fuel data and stoichiometric ilue gas analysis for each 
fuel. 

14 
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o O:>nversion factors frOlll re-corded emf to engineering uni ts 
for each instrument connected to the data logging system. 

NI FES had previous 1 y programmed the f ue 1, data for 
Czechoslovakian natural gas and towns gas into the relevant 
programs. The manner in which this data and the instrument 
conversion data is programaed were demonstrated to the computer 
programmer for future reference. 

15 nlFi) 
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SECl"ICB C : SYSTl!M DEVELOHIENT 

1.0 Procedures and Tedllliques 

2.0 

2.1 

The Regional co-operation in the field of Industrial Energy 
Conservation energy auditing is aiaed at producing a standard 
package of hardware and software. 

The discussions held during the course of the demonstrations 
highlighted the differing views on such things as: 

0 Measuring procedures and techniques. 
0 Measured parameters. 
0 Bases of calculations. 
0 Specifications. 
0 Data input and comput~ output. 

It is evident therefore that before the system of standardised 
computer programs is extended, these views should be debated at 
length and a detailed specification produced for each measurement 
and calculation. 

Ba?:dware 

Hardware Optiaisation 

The computer hardware specification is based on an outline 
specification of the projected use of the mobile diagnostic unit, 
suggested in UNIDO's original terms of reference, however the 
demonstration of the system and the subsequent discussions 
indicate that slight changes to future eystems for optimum use 
may be worthwhile. For example, the provision of more 
thermocouple modules and fewer resistance temperature detectors 
could be considered. 

The optimisation of the hardware woulr't be an integral part of any 
discussions on the standardisation of measuring and calculation 
techniques as discussed in Section C, 1.0 of this report • 

2.2 Procurement of Consumable Goods 

The choice of the IBM computer and the Epson printer was made 
partly upon the knowledge that both machines are generally 
available worldwide. This therefore reduces the problems 

• associated with servicing and the provision of consumable goods. 

the unit, the following consumable items From normal operation of 
will be required; 

0 Printer ribbons • 0 Diskettes 
0 Printer paper 
0 Cleaning materials. 

• n1ri) 
16 
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It appears. however. that the procurement of such goods in 
Czechoslovakia may be difficult, therefore. the provision of a 
central agency for the procurement of consumable items should 
be considered in any extension to the project. 

3.0 Qmcl.usions and Reoom•endations 

The hardware package originally proposed by NIFES had to be 
changed due to Export Restrictions, however. this did not alter 
or downgrade the functions necessary for the purpose intended of 
the system. 

Although the revised package was £893.59 cheaper than the 
originally proposed package in the UK, the fluctuation of the US 
Dollar against Sterling resulted in a net increase of $140.5 in 
the cost cf t:ie equipment. 

The computerised data collection system was successfully 
demonstrated to the Sectoral Group Meeting and on a kiln in a 
ceramics factory. Lessons were learned from this short trial and 
the following procedures should be followed. 

o The power supply for the computer should be taken directly 
from the factory supply. 

o Screened signal cables should be used to connect sensors to 
the interface. 

o The earth continuity should be ensured between the sensor 
and the interface/computer. 

o Precautions must be taken to prevent the ingress of dust 
into the computer and Smoking should not be permitted near 
the computer. 

o Care must be taken during transportation of the computer 
to prevent damage to the disk d.rives and the monitor. 

o Consideration should be given to a central purchasing 
agency for consumable items which have to be imported. 

The operators of the mobile diagnostic unit are not experienced 
in the use of computers to operate the syste~ without 
supervision. However, the software is sufficiently "user 
friendly" and well documented to be used by experienced 
operators. 

NIFES Thermal software can be used with a wide range of fuels and 
measuring instruments. The method of programming these factors 
into the system was demonstrated to the c~mputer programmer from 
the Research Institute. 

17 
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The system can be extended am developed to accomaodate a greater 
nUllber of measuring points and the software progralllled to process 
and display the results. 

The following is a list of calculations which should be included 
in the software prQgrams: 

Fuel analysis 
Flow measurement 
Pipework and plant insulation 
Building heat losses, heat gains and target consumptions 
Building insulation and condensatlon 
Beat losses from tanks and vessels 
Evaporative lossea frOlll water. 
Energy audit presentation 
Energy monitoring 
Grit and dust emissions from chimneys 
Combined heat and power 
Air canpressor analysis 
PoNer factor analysis 
Motor part load analysis 

The next stage in this programme must be to produce a standard 
specification of measuring and calculation procedures and 
commission the unit for conducting plant and factory audits. 

This diagnostic unit will standardise, speed up and improve the 
quality of Energy Audit work. 

18 
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IBM Penonal Computer 

• The IBM Personal Compuler can provide individual users 
wilh a personal system for I heir own applications. 

• h can be usc-d lhroughout the complete speclrum of business 
activily, fro1:1 lhe onc:-pt:r:IOn business to a large number of 
inclividuals 1a111uhi1uri1111al 11ri.::111isa1ion. 

• ·n1cre is a" de r.mge of appliealinns for many user groups, 
including: 

.-. Business pr. fessional~ 
, Sc:crelarit."li 
o Engineer.; a11d scienlists 
;:, :\catlernics 
. ) f<ctailen 
.; Production managers. 

•Some of rhe mosl commonly-used software packages co11er: 
o Word processing 
o Spreadsheets 
o Dara base manager; 
o Dara communicauon:; 
.., Gr3phir.s. 

---- ------- ___ ...., ---- - ------------ · ----·-

• An IBM Personal Compuler may operate as a standalone 
machine, giving lhe user fast access to data with the sorl of 
compuring power mainframe:; had IS years ago. Alterna1ively, 
it can be used as an intelligent lerminal. 

ID~I Penonal C.Ompuler XT 

• The IBM Personal Compuler XT { illustra~ed above) has 
everything offered by the IBM Personal Computer, plus.a 
range of srandard and design btures which offer wider 
tacililies and rm:· e it suitable for handling large amounts of 
information. 

• One of the mosl signiticanl benefits ii can offer is faster, 
more convenient access to programs and information files 
srored on the lOMb fixed disk drive. Thi:; can be inregrated 
within the system unit. 

• The IBM Personal Compuler XT can (lffer mere storage, more 
memory, and more capacity lilr growt:1. 



• If 1hr. IBM Pcrsooal Cumpu1c:r is w.ed ;as m inl~t 1erminal, hosl 
;applic;ations Qn be run ;arid tbt;a can be: air.acted from the wmpmy 
1la1:a lxase: the: doat:a 1::m then be: m~ · ~ubted loc:allv, in ac:cord;mcc 
.. irh rhe user"s p;irtil-ubr 1-.asinc:ss ~- • 

• .\~an intdl~nl tennin;al. 1he IBM Personal Computer ollrrs m;my 
.111ractiYe le:atumi: 

. ''!•"'' an:bitccture, which maximi:.cs on its potential to lllillc:h 
rnrrnll ;and future ncds 
.\ '"'* r.mgt: of soii:ware, with ovrr 650 programs currently ;anibblc: 
m1l11::UK 
C.o111munil"illions Oexibility lo c:u:abk ii 10 &1 wilhin existing d:at:a 
1•rut-.=ssing nc1works 

• Sntcm Unit f81301S2): 
,, ~ on ill! lnrd !URI micmproa:ssor 
o -IO Kb or Read-Only Memory f ROM) 
o ~to:mory an-ns time: 250 nanosccunds I ns I 
G Cycle time: 410 ns 
o Five expansion slots 
•> P.Jrity gt:Rl'r.llion ;and checking 
,, M Kb or u:ier memo" 
J U(l!:radc::able to 640 Kb 
·=> One double-sided diskrite dri\'l'! of~ Kb 
,:i .\ :M."t.'Und double-sided diskelle drive c;m be ;idded 
.-:i .-\n Expansion Uni! can bc: addc:d wirh one or two &xed disk drives 

and eight expansion slo1s. 

TL-dmicd clocriprion of lhe l~I Pc:nonal Cumpu~r ~ 

• Sytlacm Unil (Bodi mcNlde: 6 IJ.1272 or 6134223): 
o lk.J on an lrud 8008 microprocn:;or 
o ,IO Kb orROM 
o Ml"tnory Xl"OS lime: 250 115 

o Cvde time: :US ns 
o Bghr C:Xpw15ion slots 
o Parity gmer.11ion a111l checking 
o :!.56 Kb or U5Cr memory 
.::> IJpi:radeilbk 10 640 Kb. 

• Sv111em Unil :613-l272): 
• l ·1-;.111loubk·>i•'r!!I 1li:ikl!1!1• r!rm~ ,.1· .iUI l\h 

\11 E1.p;111,im ln11 1 ;111 I. ·'"·" I,. . I. , .. 11h 11111· ur lwu 1li~L. 1kivr:; 
..... I r:1;;hl 1•);, •. •!lfflfl .1 .. 1. 

.. "in.km U11i1 ;,1:n::?::?:,1: 
I ;,.,. 1(011lil,··,1 ,,.J ,fi.,l,,11,· .111>1• ul :;1 'I (\(, 
I,. ... IO ~11. lh .I .Ii.I.. .1 ..... 
h~111·l1ru11o111 C.111111111111.·;1111111" .\.i.11•h·r 
\11 E~1•111"111' Jnn r.1111.· :.11.11 l1nl. ·.>11h .11li~L 1lnvr and l!if;hl 
•"\jldll~i1111.l111 . 

lllt\1 Pt.'1'!11"1111 Computer ancl 181\1 Per.;oHIOll Computer XT 
optic HIS 

Some or the IBM Ptrson;aI Computer options which an: supporteii 
on the IB~ Personal Computer ..00 rhc IBM Pcr.;on;al Cumfl\Oter XT 
an:: 

• 18~1 Persc;r.:al Computer Kqboilnl 
• !BM Proprintcr 
• IB~t Q-1idwritcr 
• 18.\1 \Vlicdprintcr 
• IBM Coluur Jc:tprinler 
• IBll f>ilr.alld Prinler Adapter 
• IBM ~unuchrume Display 
• IBM Coluur Display 
• IBM Enhanad Gr;aphics Display 
• IBM ProfessiOllill Graphics Display 
• 18."tl Asynchronous Communicillions Ad:ap1cr 
• IBM Binary Synchronous Communications Adap1er 
• IBM Synl-hnmous Dat:a Link Control ISDLC) Cummunit.011it11b 

Adapter 
• IBM 3278ii9 Emulation Adapter 
• IBM Games Adapter 
• IB'.\I Enh.'lno.,J Di::pby St;ation Emubtion .:\J:apter I for a1tad1111cnl 

to IBM SystcmiJ.J, IBM System.r 36. IB~I S~-sll"ln · 381 
• IBM Display Station Emulation :\d:ap1er 
• IBM PeOOnal Cumpulcr Nc:twork 
• IBM Personal Computer Ous1cr 
• IBM Display Stanc! 
• IBM Prototype C..nl 
• IBM Videotex CommuniQtions 
• IBM ~bibs Co-processor 
• IBM Pc:rson;al Compu1er XT/370 Option Ki1 

(IBM Person:al Computer XT option only). 

AUmo1lds 
Heiglu 
Width 
Depch 
Tempc:r.llun: 

Humidity 

System on: 
Sysrem ulf: 
Sys1emon: 
Systc:molf: 

142 mm ( 6.0 in.) 
500 mm ( 20.0 in.) 
410 mm I 16.0 in.1 
15-32°C ( 60-90°f) 
10·"'3°C 1 so-110°F) 
s-acr.c. 
20·80% 

IHM Penunal Cmnpuler Sy.lem Unil (8130152) 
\Vrii:l11 (with 1wodi5kc11e drives) 12.7 kg(28.0 lb\ 
Pu" .. r supply 190·259 V ac, 

S0-60H2 

IHl\l l'c:nonal Compulr.r XT (613-1272 or 613-J223) 
\\'ri;:lu l·J.5 kg ( 32.0 lb I 
Po .. rr •upply 180·259 V ac. 

50or60 Hz. 130 Warr 

IB'.\l lJ11111:1l li:i11;;1lo111 limilc1l 
PO Box ;12 
Alcnwn Link 
B.i.inf?loL.e 
ll;m1p:ihire m;:.?1 IEJ 
Tclc:11honc: 
U.1~111.:~101.c 10".?5'1) :1'11·1-~ 

~prcmbcr 1985 

fk~•l.,rC'll Ut F:n"° mel. :"fu ,'JI.~,.,., 
lkf;f.trh,ll)Jli,\!'. l'f)IJ., •. ,i 
Norfhll,,rl1our. l'or• ... "•vlh 
llMnf..Jurw PfJib.IAlt 

•tll!\11. rltr 1Crw1 .. 1"'""' r,,..,""'·''~ ,., 
fotrrn,.htHl.fl ""-'""'" ~ ..... hmr• c .. ,~,, ........ 

Tiu. f11tl.h,·.,hu" h lor """'°'"' 
,..,,.,.,,...,. ,"''' l'I" .. '""'''°'"''' ... , 1111'.I 
S..ln1 If"'""""'"' .. "" .. ··"' lll\l U,·r .. •I 
C..-nftt·, "' ,m 111\1 AuflH,,.._,.,1 f>r.110 
- lllM l'rrM1n,,I f'.1"1tf"''"'· r,,, 
rurf11 .. r mh"fll.tfttrn 

All 1•rr•hn·h' ·h·,,1-.l tn m rln-. 
,.. ..... , ... ,,"" .. ,.. """'"'"' ......... ,,,,,.,,,,, 
Pnnrt1I m t:.1cl.,1111I by 

"" h•••' o,. r'~ 
U.rnJ117, Sulfr~k 



eHercules 
Graphics Card Plus 
The new Hercules-Graphics Card Plus dramatically 
improves the way software can be displayed on the 
screens ot IB&r PCs and compab'bles-without sac
rificing speed. ease of use or compatibility with 
existing te."d. and graphics software.. 

Ideal for all users of Microsoft." Wont, Lot.US" 1-2-:J: 
Release 2. Symphony, .. Manuscript .. and Frame
work 11; for anyone who processes English, foreign 
language or scientific te.U; and for power users of 
all kinds 
Offer.; all of the same features-including high
resolution 720 x 348 graphics-and runs the same 
te.'d and graphics soft.ware of the original inrlustry
standanf Hercules Graphics Canl 
Combines the speed and ease-of-use of te."d. mode 
with the fle:<ibility of graphics mode into a new, 
third mode, called RarnFont .. -made possible by 
the unique new Vll2 microchip~ Hercules' next
generation video processor. 
Revolutionizes te."d. processing by replacing the 256-
character limit of te."d. mode with the capacity to 
handle up to 3072 characters or graphic elements. 
Microsoft W>nl, for e..'Wllple can now display italics. 
boldface, super.;cripts, small capitals and more-
while scrolling nearly three times faster than before 
Enhances integrated software by mixing true text and 
gr.aphics on the same screen. Lotus 1-2-3, Release 2 
and Symphony can now display graphs in a conven· 
ient pop-up window, with spreadsheet remaining in 
the background. 

Enhances spreadsheet performance by usinJ,:' ,;mailer 
characters to <lli,i>lay nearly twice as much infonna· 
lion on one screen-with rapid scrolling. 
Opens the door to a new gener.ition of software All 
major publishers are developir .g new packages or 
adapting e."<isting programs to take advantage of the 
unique capabilities of RamFont. Applications include 
scientific and foreign language word processing, 
desktop publishing, and even recreational software. 
•l'btlrd applw Jw 



Features 
• Rl1ilaces the IBM )lonoduime 

DisplayiPrinter Adapter 
• ~ts the specific-.ition .. -; of '-he IB.\I 

llonochmn1L Display and many 
other popular ITL mc1nochmme 
roonitor.-

• lfJ)'( cumpatible \\ith the 01ii...rinal 
Hercule- Gmphie; Card 

• Ha."' three muc les of oper.ition: 
Text m .. •de: Runs all text-lll'J(le 
:SOrt\\m cUmpatJble \\ith the mM 
Monochrome Display • .\Llapter 
G!<!Phics ~: Gmphic:; resolution 
of 120 tuizontal x :l-1~ wrtic-.iL Run..: 
the same software as l~ Hercule:' 
G1'dphics Carel 
RamFont- mode: A new mode that 
combines the-~peed and ea..-;e-of:·u..;e 
of text mocle \\ith the \"et'Sltilitv of 
graphit.-s mode .• ·\llows up to :~72 
different :;ol"tware-defined cruUClC
ten; to be cli-;playe«"I 

• Indudes the new Hercule- LPTII:!: a 
par:.illel printer P!'rt on a chip which 
can be di"3hlecl if neces.-;ary 

• Includes valuable =-oftware: 
Font~lan. a font editor for creating 
new chardrttr fonts for u.--e in · 
RamFont mode 
A &reeru;a\·e pl'l>J,'1Clffi. to extend 
the life of )'OU!" monochnlllle monitor 
A J..'l':~'S-mcxle :;creen dump. for 
u.-;e \\llh Ep:;on and IBl\l J,T.lphil'l' 
ptintet'); 

• Text ml)(le and -lK R;unFont m1J(le 
suwort the standard monocluwne 
text att1ibutes: blink. re·en;e \icb,. 
wvlerline. high-inten.-;ity, blank and 
normal 

• -18K RamFunt mxic aikls two new 

Specifications 
• Text mode n•solution: ~J mlumn .. .; x 

25 nl\\'S, u..;im• a !Ix 14 character 
mall ix 

• Gr.iphie; rmde re;olution: 720 
horizontal x :~IS \-ertic-.il 

• RamFont resolution: SO or 90 
colurMs x 21 to 81 rows. U.."inl! a 
character matrix~ 11r!) hiG \\ille x -t 
to iii hits high 

•On ho;:ml 1>-IK ch-namic R.lu.\l multi
formatted clisplciy memory 
Text 111JCle c~plav-memor: format: 
:&k-;-liSn1a\·-bUlrer ti:Om-8ii101} ii>-
BoFFF. 
GraP.hic:; nnle di5J.!la\·-memo1"\· 

==~=:m~1W~ 
I from 88000 to BFFFF 
Rar!:!_f ont mcx~ disp.lcty-JJE!lJ<!rY 
(ot~: 16K di<>play buffer from 
BOOOO to B:~FFF: up to -tSK 
chardCteNlefinitwn stomge from 
B-1000 to BFFFF 

• RamFont storage t.<lpacit y: 
In 4K RamFont mxle. one 
software-defined lont of2".t) 
character~• 
In -18K Ram Font m•J(le. ;::012 
different softwan~-1lefined elements 
-equivalent to twelve standard 
2.'ilH.:haracter sets 

• P..imllel ptinter port: 
Aclch-e:;...;: o:mc-11:mE 
U>t,ri1 al de\ ice designation: LPTI 

• Video sii..rn;tl.-; (at s~mdard TI1, 
lewL.;1: + Inten.-;it\·, +Video. 
+Horizontal :;~me: & -Ve1tical sync 

• Sync fref 1uenc~: 50Hz w1tical. 
18...JkH z hori7.ont.al 

• attdbutes: boldface and ove1');t1ike • Current consumption: approximately 
l.O amjJ:' at 5 \"olt.-; 

• 1\m year warranty standard 
• Wonot ca.<1e memorv acce;.-; time: 1 

micm;econcl · 

• Hercules: 
• We're strong on graphics . 

Hcr~·11lc•i1 Comp11terT1•c'.h1111l11J..')', :!f,;;o ~inth :-itrPPt. Bl'rk1•l1•y, California !l.lilO. T1·I: 1 lli"1l .">lll·l~NNI. 
Tr.Mlrmark~fhtn .. ,.,.: Lu<1i:-.. I:!::. :-;\'m1•hon.v L1tf11 •. \111 ro .. 110 ~lwrtt:--of'r. fo'r.m11•\\1tr" II .\ .. ht11n r.1t1•, fl•·rc ul1· ... l:.1mF""' F .. 111~1.m lf1·n·11l1· ... 

• 
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MICROLINK 
THE COMPLETE INTERFACING SOLUTION 

MICROLINK is a modular hardware interface, specially 
designed for connecting laboratory Instruments to 
microcomputers. It is a complete implementation of IEEE-488 
which is the uniq'le European and Ameriran standard for 
instrumentation interfaces - there Is no other Interfacing 
standard specifically intended for this purpose. 

MICROLINK is flexible, versatile and offers superlative 
performance, backed by our unrivalled experience in the field 
of microcomputer interfacing. It offers the largest range of 
modules available, from which you may select any combination 
to plug directly into the mainfram~. MICROLINK 
incorporates its own power supply and IEEE-488 control 
circuitry, and a single cable links it to your computer, while 
connections to Instrumentation are made to the module 
front panels. 

MICROLINK stands apart from fixed configuration Interfaces 
or those of limited function. If high performance is your 
goal, MICROLINK Is the answer·· upto 256 analogue 
inputs, analogue to digital conversion at speeds of upto 60,000 
samples per second and the ability to Interface almost any 
instrument t<' your computer. 

All this means that you can tailor an interface precisely to 
your initial requirements without paying for features that 
you don't want, and then add extra facilities when you 
need to. The choice of the IEEE-488 standard means that 
MICROLINK Is compatible with most major 
microcomputers, and can be combined with upto 14 other 
instruments and peripherals to form integrated 
measurement or control systems. 

• 
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MICROLINK I FOR UNIVERSAL APPLICATION 

------ ----- l 
MICROLINK's potential has been realized in environments as 
varied as North Sea oil production platforms, agricultural 
research stations, hospital neurological units and defence 
establishments. MICROLINK has solved interfacing problems 
in the following areas: 

CHEMISTRY LABORATORY AUTOMATION 
• Data collection from chromatographs and 
spectrophotometers • Controlling mass spectrometers 
• Interfacing electronic balances, colorimeters and temperature 
monitors • Processing chart recorder data. 

ENGINEERING 
• Interfacing transducer outputs such as strain gauges, 
thermocouples and R.T.D.'s • Generating control voltages 
• Providing switching functions for valves and actuators 
• Monitoring switch states. 

ELECTRONICS AND PHYSICS 
• Sampling multiple analogue voltage inputs • Interfacing 
digital voltmeters and counters • Controlling power supplies 
and generators • Generating complex voltage waveforms 
· • Building A TE systems. 

LIFE SCIENCES 
• Sampling ECG, EEG and neural pulse data 
• Event timing • Controlling stimulus presentation. 

These are just some of the uses of MICROLINK. To discuss 
your particular application, contact one of our sales engineers. 
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CONFIGURING THE MICROLINK 

THE MAINFRAME 

MICROLINK's flexibility means that from rlie many available 
options you can select a configuration that precisely matches 
your needs. Here are a few hints to help you in your choice. 

The mainframe containing the modules forms a single device 
on the IEEE-488 bus. Individual modules are simply accessed 
through use of a secondary address. Upto IS devices can be 
connected on the IEEE-489 bus so that several MICROLINK's 
can be Incorporated in an Integrated measurement system. 
The devices on the bus can be upto 2m apart with a 
maximum bus length of 20m. If your equipment is further 
than this from the computer, you will require a bus extender. 

The modules plug Into the mainframe which handles 
communication with the IEEE-488 bus and incorporates a 
power supply. There are three slz.es of free-standing 
mainframe providing space for 7, 12 or 18 single width 
modules - this is In addition to the power and control 
circuitry. These frames are the MF-7, MF-12 and MF-18, 
respectively. An MF-17 19" rack mounting version Is also 
available. Modules are single, double or treble width. 

To select a mainframe, first Identify the modules you 
require and determine the number of single width •paces 
they will occup~·. using the Information provided overleaf 
and in the Technical Supplement. Then, choose a 
mainframe that will accommodate them, taking Into 
account that you may wish to add further modules In . 

: the future. I 
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,- TOTALSO~~~~~~U:PORT FOR I 
MICROLINK fully implements the IEEE-"498 standard to 
simplify communication between it and the computer - often 
only a couple of BASIC statements are necessary. Biodata 
support most computers that have IEEE-488 pores as standard 
or available as add-on cards. 

To help you get your system up and running with minimum 
delay, each MICROLINK is supplied with a comprehensive 
user's manual, covering all aspects of its operation. Example 
programs, written in BASIC, are listed for each of the 
modules in the system. You can use these programs to 
familiarise yourself with MICROLINK, and then build on 
them to creac.e your own measurement and control system. 

The BASIC programs are listed in the dialect of BASIC 
appropriate to the computer used. Where necessary, we 

have supplemented the software supplied with particular 
computers' IEEE-488 interfaces, to ensure the fullest use 
of MICROLINK's facilities. 

MICROLINK user manuals are available for a wide 
range of computers including Hewlett Packard, IBM, 

Apple, Apricot, Sirius, BBC, Commodore and DEC . 

(AP.] :i:~:f/£ •!3PPla apricot 

sinus BBC mnmnomn (1: 
cammadar• 

• 

f ·,. 
~ 
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CONFIGURING THE MICROLINK 
THE MODULES 

Analogue signals - single or multi·chllnnel, single-ended or 
differential, analogue input modules are available. Multi· 
channel versions are appropriate where several analogue 
signals are of the same voltage range. 

Input data are passed through either an 8· or 12-bit analogue 
to digital converter, one for each MICROLINK mainframe. For 
sampling at more than 20 or 30 times per second, you will need 
the high speed clock module, HSC, which controls the sampling 
rate and multiplexing of multiple analogue signals. 

Single channel 8·bit aild single and 'f channel 12-bit digital to 
analogue converters are available. 

Digital signals - the contact closure module CC-8, is used to 
sense upto 8 TTL/CMOS inputs or switch states, while the reed 
relay module RR-8, provides 8 independently controllable 
relays. The HDR-"4 gives "4 changeover relays suitable for heavier 
current loads. The BCD-8 module monitors the state of logic 
level signals on upto 8 lines, and the 8DO module enables the 
computer to generate logic signals. 

Temperature inputs - 16 thermocouple inputs from most 
thermocouple types can be accepted by the TC· 16 module, and 
the RTD·8 module supports 8 platinum resistance sensors. 

Timing and counting - the HSC doubles as a precision real-time 
clock. The TIM, TAD and UDC provide inter-event/elapsed 

time measurement, time and date and event counting. 

Special purpose functions - modules include those for 
RS-232 inputs, for stepper motor control and for 
physiological signals. 
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This is a guide to help you to select the modules 
needed for your application. Detailed 
specifications are provided in the Technical 
Suppleme1u. 

Modules are single, double, or treble width and 
occupy. respectively, I, 2 or 3 spaces in the 
MICROLINK mainframe. All modules are single 
width except where otherwise indicated. Modules 
are removed by loosening two screws on the 
front of the module and sliding free. All modules 
are fully interchangeable and conform to a 
standard Eurocard and connector format. 

SAMPLING ANALOGUE VOL TAG ES 
SIGNAL CONDITIONING MODULES 
AN-I A single-ended, single input, analogue 

voltage conditioning module. 
AN- ID A differential input of the AN- I, with 

sample and hold facilities. The use of 
several AN· I Os al!ows several 
channels to be simultaneously 
sampled. 

AN-16/32 This accepts either 16 differential 
analogue inputs or 32 single-ended 
analogue inputs. A p.c.b. switch selects 

RMS-I 
either option.(double width) 
A single input module that converts the 
input signal to its equivalent r.m.s. 
amplitude. 

If your sirnals are lo"" level (< IOmV) or require 10 be lcep1 
(loatinr free of earrh you should use 1he d1f(eren11al mpur 
module AN-ID or rhe AN-16/11. 

If you have less rhan four inpuu. or if your sirnals have very 
differenr ranres. rhen use one or more s1nrle channel 
AN- ls or AN-IDs. 

If you have more rhan four inpuu and your sirnols ore of 
similar size. use rhe AN- 16131. Upro 156 sinrle-ended, or 
I 18 differenrial inpuu con be accommodored in one 
MICROl/NK mainframe, usmr mul11ples of 1'1e AN- I 6131. 

• • • • 
ANALOGUE TO DIGITAL CONVERTERS (ADCs) 
A-80 8-bit analogue to digital converter. 
A· 120 12-bit analogue to digital converter. 
INT -16 16 channel differential analogue inputs 

followed by a 4~ digit integrating analogue 
to digital converter. (double width) 

8-bil conversion is oppropriore for rhe soru of slrnols 1ho1 
mi1h1 previously hove been monitored on on oscilloscope, 
chorr recorder or me1er. Wher" i:reorer accuracy or resolulion 
is required, use 1he 12-bil convercer, for uample when 
meosurinr lemperorures where chonres may be only a few 
percenr of the measured value and rood resolulion is 
necessary. Only one conver1er of either rype is required in 
any one MICROL/NK mainframe rerordless of the number 
of sirnol inpucs. The INT -16 does nol require seporore 
or1alo1ue inpu1 modules. 

DIGITAL TO ANALOGUE CONVERTERS (OACs) 
80-A An 8-bit digital to analogue converter 

which converts numerical data in the 
computer to analogue voltages. 

120-A A 12-bit version of the 80-A. 
Q 120-A A 4 channel version of the 120-A. 

(double width) 
80-XY Provides 2 channels of 8-bit D·A 

conversion for control of an analogue 
X/Y plotter.(treble width) 

HIGH SPEED SAMPLING OF ANALOGUE DATA 
HSC Programmable high speed clock and 

multiplexer giving precision control over 
sampling rates. The HSC also allows 
external control of sampling. 

Somplmr roles of up10 20 or JO samples per second ore 
renerolly possible usinr a simple BASIC prorrom. 
For foscer roles, or where precise 11min1 1s required, use rhe 
HSC module. The HSC module also conlrols mul11pluin1 
when more rhon one channel is sampled 01 hrrh speed. 

The role al which da10 con be transferred is dependen1 upon 
1he compu1er used. Maximum dala 1ronsfer roles in 
K byres/sec. ore as follows: HP 85 • 20, HP ISO. IS, 
HP 9816 • 60, IBM PC· 10, Apple· 17, Sirius· 20, .. _ . ·- -- .... __ ...... 

• • • 

r MICROLINK. THE MODULES 
1 

Ooro ore 1ronsferred or 8-bir byres. Thus, wirh 8-bir A 10 D 
conversion, one sample uses one byre, bul wi1h 12-bil, 
1wo byres murr be used so rhe overall samplinr rare 11 

halved. The speeds quored ore for sin1/e channel dala 
rronsfer. To obroin 1he rate for one of N channels, 
divide by N. 

DIGITAL INPLJT, OUTPUT AND CONTROL 
BCD-8 Allows instruments with parallel binary 

coded decimal outputs to be in~erfaced to 
the computer - 8 digits can be accepted. 

800 Allows the computer to send out 8 
decades of parallel binary coded decimal 
data - can also be used to provide 
32 TTL/CMOS compatible digital outputs. 
Tristate facilities are incorporated. 

RR-8 8 reed relays set by a single stored 
data byte. (double width) 

CC-8 Accepts upto 8 digital inputs from 
TTL/CMOS devices or switch closures. 
(double width) 

HDR-4 4 heavy duty changeover ,.elays set by a 
single stored data byte.(treble width) 

TR-4 4 transistor switches set by a single stored 
data byte.(double width) 

• 
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II MICROLINK. THE MODULES 11 
DIGITAL INPUT. OUTPUT AND CONTROL 
When choosinr a module for switchinr applications, 
a critical factor 1s the power that hos to be switched. 
You must consider the power drown when the opporotus 
is switched on or off. The re/oy (RR-8 and HOR-<f) 
spec1f1cotions in the Technical Supplement ore for steady 
stole conditions e.r. a motor on startup will draw many 
times the steady state cutrent If the power switched by 
the relor exceeds specificouon thf'n the contacts may be 
domored. The transistor switches ore useful in medium 
power opplico11ons where sw11chinr time 1s important 
e.r for the control of solenoid operated camera shuuers. 

TEMPERATURE INPUTS 
TC-16 Accepts upto I 5 thermocouples and 

provides cold junction compensation on 
the sixteenth channel using a Pt resistance 
device at the thermocouple terminations. 

RTD-8 8 channel resistance temperature 
detector input. 

TIMING AND COUNTING 
UDC A 6 decade counter that can be 

programmed to count up from zero or 
down from a preset count, to zero. 

TIM A module that measures time in 
milliseconds between a start and stop 
signal. A signal can be sent either by t;1e 
computer or can be generated externally. 

• • • • 
TAD A clock/calendar module with battery 

backup. Provides separate registers for 
seconds, minutes, hours, days and months. 

HSC The HSC module can be used to generate 
time intervals continuously from a few 
microseconds to 255 seconds. 

SPECIAL PURPOSE MODULES 
RS-232A microprocessor-based RS-232 Input 

and output port, providing input and 
output data buffering and handling XON 
and XOFF protocol on output. 

SMC Incorporates a stored program stepper 
motor controller which is programmed 
using high level commands sent as 
ASCII data. 

IFM-8 Several modules have the caplcity to set 
or pulse the Service Request (SRQ) line 
of the IEEE-'488 bus, 'true: If you have 
more than one module in the mainframe 
which can do this, the IFM-8 module will 
manage the SRQ interrupts, and ensure 
their correct servicing by the computer. 

HR Measures beat to beat interval in 
milliseconds from an ECG signal (or pulse 
to pulse interval in a TTL/CMOS pulse 
train). An ECG R-wave dete:tion circuit 
is switch selectable. Maximum interval 
9.999 seconds. 

NHI Accumulates post· and peri·stimulus time 
and interval histograms from neural pulse 
data.(double width) 

Blodata 

• • • 
DESIGNING YOUR OWN MODULES 
A prototyping and technical manual provides 
information which allows you to develop 
customized modules. The manual provides details 
of backplane connections, timing diagrams and 
interface logic. 

GUARANTEE 
Biodata will repair or replace without charge, any 
Instrument manufactured by themselves which 
falls In normal service within one year of purchase 
date. This excludes failure caused by misuse. 
An extended warranty Is available on an annuJlly 
renewable basis. 

OISTRl8UTEO 8Y: 

8/00ATA LTD .. 10 STOCKS STREET, MANCHESTER MB BQG, U.K. TEL: 061·834 6688 

• 
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MAINFRAME 
The mainframe consists of a cabinet containing the 
IEEE-488 int~rface, power supply and empty slots 
into which the modules are plugged. A choice of 3 
free-standing mainframes, designated MF-7, MF-12 
and MF- 18. is available to accommodate up to 7. I 2 
or 18 single width modules. An MF- I 7 I 9" rack 
mounting version is also available. 
Interface IEEE-488, primary address 

0-30 
Operating ambient 
Front panel indicators 
and controls 

Power supply 

0-40"C 
+I SV, _. SV, - I SV power 
supply indicators. Listen and 
Talk status indicators 
OIL address switch 
HOV -+: I 0%. SOHz 
I 20V, SOHz or I IOV. 60Hz on 
request 

Size MF-7 
MF-12 
MF-17 
MF-18 

246mm x 420mm x 14Smm 
l38mm x '420mm x 1 '4Smm 
'483mm x 420mm x I 4Smm 
460mm x 4 20mm x I 4Smm 

• 
MODULES 
A listing of modules follows, while ~pecifications are 
provided overleaf. 
I. MODULES FOR ANALOGUE SIGNAL 
CONDITIONING AND ANALOGUE TO 
DIGITAL CONVERSION 
AN· I single analogue input 
At l-1 D differential analogue input 
AN-16/3 2 16 differential analogue Inputs or 3 2 

RMS-I 
A-8D 
A-12D 
llH-16 

sin:;le-ended analogue inputs 
r.m.s. to D.C. converter 
8-bit analogue to digital converter 
12-bit analogue to digital converter 
! ;, channel integrating analogue to 
digital converter 

HSC high speed clock 
2. MODULES FOR DIGITAL TO ANALOGUE 
CONVERSION 
8D-A 8-bit digital to analogue converter 
I 2D-A 12-bit digital to analogue converter 
QI 2D-A '4 channel 12-bit digital to analogue 

converter 
8D-XY 2 channels of digital to analogue 

conversion for control of an X/Y plotter 
3. MODULES FOR DIGITAL INPUT, OUTPUT 
AND CONTROL 
BCD-8 accepts BCD input upto 8 decades 
RR-8 8 independent reed relays 
HDR-4 '4 heavy duty changeover relays 
TR-4 4 transistor switches 
8DO provides TTL outputs on 32 lines 
CC-8 8 digital inputs for monitoring contact 

closures 
4. TEMPERATURE INPUTS 
TC-16 16 thermocouple inputs 
RTD-8 8 R.T.D. inF''Jts 

MICROLINK 
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S. TIMING AND COUNTING MODULES 
UDC up/down counter 
TAD time and date clock 
TIM millisecond timer 
6. SPECIAL PURPOSE MODULES 
RS-232 serial interface 
SMC stepper motor controller 
HR heart rate timer 
IFM-8 Interrupt flag and mask 



COMPUTER HARDWARE 

MICROLINK can be used with any computer that has 
an IEEE-488 port as standard or available as an 
add-on card. MICROLINK can be used with the 
following: 

MICROS WITH BUILT-IN IEEE-488 INTERFACES 
Commodore 4000 and 8000 Series 
HP 868 
HP87 
HP 150 
HP 9816, 9826, 9836 
Sirius 

MICROS WITH IEEE-488 FACILITIES PROVIDED 
8 Y ADO-ON BOARDS 
Apple II 
Apricot 
BBC Micro 
DEC Professional 
DEC Rainbow 
HP 85B 
IBM PC 
We can supply the add-on boards for the computers 
above, and full specification sheets are available on 
request. 

N.8. If your computer is not listed here. please 
enquire as we are constantly expandln1 our 
coverage. 

COMPUTER SOFTWARE 

MICROLINK Is supplied with software for most 
computers that have IEEE-488 facilities as standard 
or available as add-on cards. 

Software Is generally provided on disk and a 
comprehensive manual accompanies the disk. This 
manual incorporates a general section including an 
Introduction to the facilities offered by the IEEE-488 
bus and a description of the mainframes and the 
whole range of modules. A further section deals with 
the specific computer used with MICROLINK, · 
providing example programs for each 1.1odule, 
written in the dialect of BASIC appropriate to the 
computer. 
With this depth of software support MICROLINK is 
not dedicated to any particular computer. If you 
wish to use MICROLINK with different computers, 
it is simply a matter of ordering the appropriate 
software packages. 

APPLE II 
Software medium: 5.25" disk 

APRICOT 
Software medium: 3.5" disk 
Operating system: MS-DOS 

BBC MICRO 
Software medium: 5.25" disk 

COMMODORE 4000 ANO 8000 SERIES 
A software manual is provided with these 
computers. If an HSC high speed clock module is 
used, then a plug-in ROM is supplied for the 
computer to supplement the CBM BASIC, toiether 
with a cassette tape or disk providin1 examples of 
mac:hine code usage. 

• 
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HP 85B 
Software medium: Plus-in 1/0 P.OM 

HP 86B 
A software manual is provided In HP BASIC 

HP 87 
Software medium: Plus-in 1/0 ROM 

HP ISO 
Software medium: 3.5" disk 
Operating system: MS-DOS 

HP 9816, 9826, 9836 

• 

A software manual is provided In HP BASIC. If an 
HSC high speed clocl- is used, the disk BASIC 
EXTENSIONS 2. I must be used. 

IBM PC 
Software medium: S. 25" disk 
Operating system: PC-DOS 

SIP.IUS 
Software medium: 5.25" disk 
Operatln1 system: MS-DOS 

• 
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/_ MODULES FOR ANALOGUE SIGNAL 

/ ~ONDITIONING AND ANALOGUE TO 
DIGITAL CONVERSION 
The MICROLINK system is arranged so that OM 

analogue to digital converter module can service a 
11umber of analogue signals. The signals themselves 
are input through analogue signal conditioning 
modules. which match the voltage range of the signal 
to the voltage input range of the analogue to digital 
converter. 

ANALOGUE SIGNAL CONDITIONING 
AN- I An analogue input module with its own 

secondary address for software scanning of 
the analogue signals. A switch enables 
selection of 3 voltage ranges I OV, IV and 
0.1 V. An additional GAIN trimmer allows 
setting of the full scale input range anywhere 
from IOmV to IOV. An OFFSET trimmer 
allows the D.C. offset voltage to be adjusted 
to meet different signal types. 

Full Scale Ranges IOOmV, IV, IOV nominal 
F .S. Gain Adjust I 0% to I 00% of nominal range 
Offset Adjust Allows removal of offset from 

- 110% to + 25% of full scale 
range (referred to OV input for 

Minimum F.S. Span 
Maximum F.S. Span 
Input Impedance 
Module Width 

data 0 output) 
IOmV 
IOV 
IOOM 0 
I 

AN- ID A differential input version of the Af\1-1 that 
is appropriate for low level signals, signal 
generators that have high output impedance, 
or signals that require to be kept at high 
impedance from mains earth. The minimum 
full scale range Is .f mV, maximum I OV. 
As well as aclepting a single differential 
input. the AN- ID now has a sample and hold 
circuit, which is only brought into use when 
the unit is under HSC high speed clock 
control. The facility is enabled by setting the 
appropriate bit in the control byte. 
In a high speed scan, the sample and hold 
circuit is put into sample mode by the 
"return" signal occurring at the end of the 
scan. The circuit is switched to hold by the 
first sample of the next scan. The use of 
several AN- I D's now enables several 
channels to be simultaneously sampled. The 
limit on the number of channels sampled is 
set by the size of the mainframe. 

Full Scale Ranges IOmV, IOOmV, IV, IOV 

F.S. Gain Adjust 
Offset Adjust 

Maximum Input 

nominal 
I 0% to I 00% of nominal range 
Allows removal of offset from 
- 110% to + 25% of full scale 
range (referred to OV input for 
data 0 output) 

Voltage Range :t I 2V 
Frequency Response To >I OKHz except on I mV 

range (I KHz) 
Input Noise 1.0 µV pk - pk (0.0 I - I OHz) 

l.31JV rms (D.C. - IOKHz) 

~~~~~~~~~~~~~~--
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Differential Input 
Impedance I OOMO 
Common Mode Input 
Impedance I OOMO 
CMRR 90 - I I OdB (low gain - high 

gain) 
lnpl1t Voltage 
Stability 
Input Socket 
Sample and Hold 
aperture time 
Module Width 

2µV /°C (at gain = I 00) 
3 pin DIN 

125 n sec 
I 



AN-16/ll This :lccepts 16 differential analogue 
inputs or ll single-ended analogue 
input:.;. A p.c.b. switch selects use for 16 
differential inputs or l 2 single-ended 
inputs. The analogue signals are input 
through a 17-way D-connector, and are 
multiplexed to an AN- I type signal 
circuit. The AN-16/ll has an internal 
muhiplexer which allows individual 
channels to be selected from software. 
or multiple channels can be read in a 
multiplexed scan of I upto ll channels. 
The AN-16/ll should be used when 
multiple analogue channels have to be 
digitised, provided the analogue signals 
are of similar full scale amplitude, 
because the gain and offset controls 
apply to all channels connected to an 
AN-16/ll .. One or more AN-16/l2's 
can be used under the timing control of 
an HSC for high speed scanning of upto 
256 single-ended analogue inputs, or 128 
differential inputs. 

Full Scale Ranges IOOmV, IV, IOV nominal 
F .S. Gain Adjust I 0% to I 00% of nominal range 
Offset Adjust Allows removal of offset from 

- 110% to + 25% of full scale 
range (referred to OV input for 

Amplifier 
Input Noi;.~ 
Input Impedance 
CMRR 

Input Voltage 
Stability 
Multiplexer 
Input Switch On -

data 0 output) 

I .OµV pk - pk (0.0 I - I OHz) 
IOOMO 
90 - 11 OdB (low gain - high 
gain) 

lµV/°C (at gain = 100) 

resistance 4000 typical 
On-resistance v. temp~ l.SO/°C 
On-leakage-current 0.1 nA typical (max O.S) 

Cross-talk between 
channels 75dB (at 500 KHz) 
Mocule Width 2 

RMS- I This converts 1nalo1ue voltage signals to 
- their RMS (root mean squar.e) values. 
Maximum Input 
Volta1e Ran1e 
RMS Volta1e Ranges 

:t I 2V pk-pk 
0.0 I, 0.02, O.OS, 0.1, 0.2. O.S, 
I, 2, S V rms 

Input Impedance 
Bandwidth 

Time Constant o( 

IOMO 
D.C. to I OKHz on 0.0 I range 
rising to D.C. to 2MHz on 
5V range 

RMS Integration 250ms 
D.C. Offset at output, 
referred to input 
(A.C. coupled) 
Accuracy of Gain 
Settings 
Module Width 

lmV 

better than 0.5% 
I 

ANALOGUE TO DIGITAL CONVERSION 
~ This accepts data from an analogue signal 

conditioning module and converts it to a 
di1ital form for the IEEE-488 bus. The input 
module is connected to the A-8D by 
instructions from the computer, and one 
A-80 will accept signals from any number of 
analogue input modules. 

Relative Accuracy :t0.2% (8-bits) 
Linearity :t Y.i least sigoificant bit 
Sample and Hold -
Acquisition Time 
Aperture Time 
Conversion Time 
Data Type 
Module Width 

<5µsec. 
12Snsec 
< IOµsec. 
single byte BINARY 
I 

A-120 A 12-bit analo1ue to dl&ltal converter givin1 
- 1reater resolution than the A-80, which is 

suitable for both slow and rapid sampling. 
Relative Accuracy :t 0.025% ( 12-blu) 
Non-linearity Error < :t I least si1nificant bit 
Sample and Hold -
Acquisition Time 
Aperture Time 
Conversion Time 
Oaca Type 

< IOµsec 
125 n sec 
2Sµsec approx. 
switch selectable from: 
i) l ASCII characters + 

carria1e return 
ii) 2 byte binary (8 most 

significant + 4 least 
si1nificant bits) 

iii) 2 byte inte1er ("4 most 
si1nlficant + 8 least 
significant bits) 

iv) I byte 8 most sl1niflcant 
bits 

Module Width I 
INT-16 This is a 16 channel ince1ratln1 analo1ue to 

digital converter. with software-selectable 
volta1e ran1u The INT· 16 ls particularly 
suitable for high resolution, low speed 
applications. Unlike the A-80 or A· 120, 
the INT· 16 does not require separate 
analo1ue input modules. 

Ranges 
Resolution 
Accuracy 
Conversion Rate 
OVM Chip 
Data Output 

lnte1raclon Period 
Common Mode 
Volta1e 
C.M.R.R. 
Module Width 

:t 11 V, ±2V, ±200mV 
IOµV (4Y.i dl1lt) 
±0.03% readln1 + 2 di1lu 
2.5 readings per sec 
Inters ii 713 S or equivalent 
returns S ASCII characters, 
readin1 latched 
rejects SO and 60Hz. 

±I JV ma>eimum 
90dB 
2 
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/.IGH SPEED CONTROL OF ANALOGUE TO 

DIGITAL CONVERSION 
HSC The high speed clock permits the conversion 

of analogue data at fixed intervals. The HSC 
can multiplex analogue input channels from 
one or more analogue input modules, so that 
a separate multiplexer is not required. The 
clock is crystal-controlled and is 
programmed with 2 data bytes - the first 
selects the basic clock units in powers of I 0 
from Iµ sec to I sec, and the second. the 
number of clock units to elapse between 
each sample. The limits on data trander rate 
will probably depend on the type of 
microcomputer you are using e.x. with 
the HP 9816 the maximum data 
transfer rate from the MICROLINK is 60 
Kbytes/sec, with IBM PC I 0 Kbytes/sec ano 
with Apricot 20 Kbytes/sec. On-board 
switches allow sampling to be controlled by 
an external clock signal. and enable a full 
muluplexed scan to be taken at each tune 
interval. Sampling can be initiated by 
software or by an external signal. 

Clock Units I µs. I Oµs, I OOµs. I ms, I Om~. 

Programmable 
Interval 
Stability 
Data Type 

Module Width 

IOOms, Is 

I to 255 clock units 
<SO p.p.m. over O-S0°C 
HSC programming data - 2 
BINARY coded bytes. The 
use of th•: HSC alters the 
output of the A-8D and A- I 2D 
to FAST B'NARY type. 
I 

2. MODULES FOR DIGITAL TO ANALOGUE 
CONVERSION 
These modules enable numeric data to be converted 
to analogue voltages for the purposes of waveform 
generation, plotting results on chart recorders or 
providing analogue control of instruments. There 
are two modules which provide single analogue 
voltage outputs with either 8-bit or 12-bit 
resolution. a'ld a 4 output module with I 2-bit 
resolution. A further module is designed to allow 
plotting on an analogue X/Y plotter. 

DIGITAL TO ANALOGUE CONVERTERS 
~ An 8-bit resolution digital to analogue 

converter providing a single d1c1.mcl of 
analogue output. GAIN and OFFSET 
trimmers give control over full scale voltage 
output and D.C. output. 

Accuracy -!. 0. 2% 
Linearity ' Yl least significant bit 
Response Time ·:. 2Sps for full scale ste:p 
Output Offset From • I 0% to I I 0% of set 

output range (allows all t ve, 
all -· ve and bipolar outputs) 

Output Range Adjustable to a maximum of 
::!.: IOV 

Data Type BINARY 
Module Width I 

12D-A A 12-bit resolution digital to analogue 
converter intended for the generation of 
accurate voltage outputs within a number of 
fixed full scale ranges. GAIN and OFFSET 
controls are available to fine trim the lull 
scale output voltages to the correct value. 
Data is sent as 2 bytes. the first byte 
containing the most signifkant 4-bics, the 
second byte the least significant 8-bits 
(i.e. 16-bit integer format). 

MICROLINK 
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Accuracy 
Linearity 
Full Scale Ranges 

Response Time 

Maximum Output 

:t0.013% 
:t V1 least significant bit 
:t 10, .!:S, .!.2.S, 0-10, 0-SV 
(selectable) 
Sµs for full scalf! step (to 
-L 0.0 I% of full scale) 

Current :t SmA 
Output Impedance O.OSCl 
Data Type BINARY 
Module Width I 

QI 20-A This provides 4 channels of 12-bit digital 
to analogue conversion. 

Ranges 0-1 OV or ± I OV selected by 
p.c.b. switches 

Po er-up 
Condition 
Connection 
Output Current 
Accuracy 
Module Width 

always OV output 
4 BNC sockets 
:t IOmA at IOV 
±I LSB 
2 
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X/Y PLOTTER CONTROL 
8D-XY This provides 2, 8-bit resolution, digital to 

analogue convener channels for contr~lling 
the pen position of an analogue X/'t 
plotter. A reed-relay output can be used to 
operate the external pen-lift control 
available on m.ny plotters. The module 
accepts data as pairs of bytes which are 
converted to simultaneous voltage changes 
on the X and Y channels. GAIN and 
OFFSET controls are included for each 
channel. 

D·A specifications 
Relay 

Connections 

Data Type 
Module Width 

as 8D-A 
normally open contacts; 
28V D.C .. lSOmA maximum 
X. Y channels - BNC sockets 
Pen lift relay - 2 x 4'mm 
sockets 
2 or 3 byte BINARY 
3 

3. MODULES FOR DIGITAL INPUT, OUTPUT 
AND CONTROL 

INTERFACING INSTRUMENTS WITH 
BCD OUTPUTS 
BCD-8 This module offers upto 8 decades of BCD 

(Binary Coded Decimal) input. Many 
instruments with digital displays offer BCD 
outputs and these can be easily interfaced 
through a MICROLINK fitted witll C\ BCD-8 
module. The BCD-8 also has 3 control lines 
(2 inputs from the external instrument and 
I output from the computer) that can be 
used to provide a 'handchake' of the data 
and/or signal the comp1.1ter that a reading 
should be taken. The latter is accompiished 
by sending an SRQ interrupt to the 

• 

Inputs 
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computer. The BCD-8 module will always 
transmit 8 digits to the computer, the end 
of the data being signalled on the EOI line 
of the IEEE-488 bus as the last di1lt is 
transmitted. If fewer than 8 decadH are 
required for your instruments, then the 
most significant decades can be wired to 
O's o:- be used to transmit status 
information from the instrument. 

TTL/CMOS compatible biased 
to + SV through '4k7 resistor 

Output 
Connection 
Data Type 
Module Width 

TTL/CMOS compatible 
37-way D·type socket 
ASCII 
I 

RELAY AND TRANSISTOR OUTPUTS FOR 
• SWITCHING FUNCTIONS 

RR-8 8 independent reed-relays In a single 
module. The state of each of the 8 relays is 
determined by the 8-bits of a single data 
byte. The state of each relay Is indicated by 
a light emitting diode. The reed-relays are 
ideal for switching low voltage, low 
current signals at relatively high speeds. 
For mains voltage or higher currents see 
the HDR-'4. 

Relays 

Operate/Release 
Time 
Connections 

Normally open 28V D.C. 
250mA max 

I msec (typical) 
2 x lmm sockets for each 
relay 

Data Type single byte BINARY 
Module Width 2 
HDR-4 4 heavy-duty changeover relays, capable of 

switching mains voltage. The state of each 
of the 4 relays is determined by the least 

MICROLINK 
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sl1nlficant -4 bits of a sln1le data byte. 
Connections to the relays are made either 
through screw terminals oln a 12-way 
strip, or by solderin1 to a 12-way 
'fanning-strip'. 

Relays Changeo•1er type; maximum 
ratings (resistive loads) ..;.. SA 
at 30V O.C. or 250V A.C. 

Operate/Relui1e 
Times 
Connections 

Data Type 
Module Width 

< 16msec 
Solder terminals or screw 
terminals 
single byte BINARY 
3 



/,R-1 The TR-4 module provides 4 solid state 
(transistor) switches which can be 
programmed by a single data byte. 
The state of eacl1 switch is determined by 
the least significant 4 bits of a single data 
byte. The state of each switch is indicated 
by a light emitting diode. 

Switching 
characteristics 
Connections 

<IA, <SOV 
2 x 2mm sockets for each 
transistor 

Data Type single byte BIN/lRY 
Module Width 2 
MULTIPLE TTL DRIVER LINES 
800 This gives TTL compatible outputs on 

32 lines. arranged as 8 groups of 4. Each of 
the 3 2 lines is individually controllable from 
the computer. but to make programming 
easier. 8 decades of BCD infor'llation are 
sent from the computer to set the 8 groups 
of 4 lines. 
This now has tristate facilities added. 
The outputs can be placed in tristate mode 
either by external control or by software. 

Outputs Will drive 2 standard TTL 
loads 

Connection 37-way D-type socket 
Data Type ASCII (8 character message) 
Module Width I 
MONITOf(ING THE ST ATE OF SWITCHES OR 
TTL LOGIC LEVELS 
CC-8 8 digital inputs that can be used to monitor 

the state of switches (contact closures) or 
TTL logic levels. The states of the 8 inputs 
are transferred to the computer as the 
8 bits of a single data byte. The information 
transferred is the instantaneous state 
(i.e. the module does not de-bounce switch 
closures). The state of each input is 
indicated by a light emitting diode. 

• 
Inputs 

• • 
TTL/CMOS compatible, 
biased to + SV through 4k7 
resistor 

• 

Connections 2 x 2mm sockets for each 
input 

Data Type 
Module Width 

single byte BINARY 
2 

4. TEMPERATURE INPUTS 

TC-16 The TC- I 6 module provides the elements 
for monitoring thermocouple voltages. 
Upto 16 thermocouples can be monitored. 
The TC-16 comprises an isothermal box, 
which contains a copper block heat sink 
onto which the thermocouple leads are 
terminated using screw connections. 
Also included in the isothermal box is an 
encapsulated RTD mounted on the copper 
block, which can be monitored as one of the 
16 input channels, to provide a cold 
junction reference temperat.ire. The 
isothermal box is connected via ribbon 
cable to the TC-16 module within the 
MICROLINK mainframe. This module 
contains an FET multiplexer and a high 
accuracy instrumentation amplifier. 
Thu output voltage from the module can be 
converted by one of the MICROLIN K 
analogue to digital converter modules, 
A- I 2D or A-80. 
The module features the capability of 
selecting any one of the 16 inputs by 
sendmg a single data byte from the 
computer. The [.•in of the amplifier is 
selectable from x I 00, x200, xSOO and 
x I 000, by the same data byte. (The output 
of the amplifier conforms to the full scale 
input range of the A-D conve:tcrs which is 

• • • 
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0-1 O.HV .) An offset is applied so that 
temperatures less than ambient can be 
monitored. When the gain is set to x I 00, 
normal thermocouple voltages can be 
·nandled, in the range - 25.6 to + 76.BmV. 
The higher gains permit better resolution 
of temperatures close to ambient. 
The module also provides tht: precision 
voltage source necessary for energisini the 
resistance bridge to monitor the R TD 
resi,:ancP.. The manual provided with the 
TC-16 contains formulae for calculating 
temperature from voltage for common 
thermocouple types, and corresponding 
formulae for calculating equivalent cold 
junction offset voltage from measured RTD 
bridge voltage. 

Multiplexer 
Input switch on 
resistance 4000 typical max 5800 
on resistance v. temp. + 1.50/"C 
on resistance match 350 
on leakage current 0. I nA typical max 0. Sn A 
cross·talk between 
channels (at SOOkHz) 7Sdb 

• 



Amplifier 
Input offset current 
Input offset current 
v. temperature 
Input offset voltage 
v. temperature 
Input offset voltage 
v. time 
Input noise 
0.01 - IOHz 

IOHz 
IOOHz 

Bandwidth 

Input impedance to 
ground 
CMRR ( lkO source 
imbalance) 
Max CM voltage 
RTD 
Platinum resistance 
sensor conforms to 
Bridge resistances 
Bridge voltage 
Module Width 

I OnA typical 

::!::O.SnA/°C 

<0.8SµV/°C 

I. lµV /month typical 

0.8µV p·p 
18nV/\. Hz 
ISnVJ\.'Hz 
D.C. - IOkHz normally 
limited to SOOHz 

IMO 

l IOdB 
:!: IOV 

BSl904 
1000 ::!::0.1% 3 ppm/°C 
IV 

RTD-8 This will monitor temperature from upto 8 
- resistance temperature detectOl s. 2. l or 4 

wire configurations can be used. The RTD-8 
has 2 resistance ranges which are software· 
selected. with the resolution determined 
by the analogue to digital converter being 
used. The nominal accuracy of the RTD-8 is 
.! 0. I ohm. and higher accuracy can be 
obtained by auto-calibration techniques. 

Module Width I 

• 
S. TIMING AND COUNTING MODULES 

!dQf. This is a 6 decade up/down counter 
module. The count direction can be 
controlled either by software or by an 
external input. The count input will accept 
TTL pulses or switch closures and can be 
inhibited by an external "GATE" input. 
The counter contents can be preset from 
software and the counter can be read at 
any time. When the counter is counting 
down, an SRQ interrupt signal is generated 
on the IEEE-488 bus when the count 
reaches zero. 

Maximum Count 999999 
Inputs Count TTL/CMOS biased to SV 

Up/Down via 4k7 resistor 
Gate 

Data T1pe 6 digit ASCII. single byte 
BINARY programming 
information 

Module Width I 
TAD The TAD module provides the 

MICROLINK with a clock/calendar. 
The module has a battery back-up !to that 
the clock continues to run while power to 
the MICROLINK is switched off. The clock 
is presettable from the computer and the 
following information is available to be sent 
to the computer: Seconds (0-60), 
minutes (0-60), hours (0-24), days ( 1-28, 
30, 3 I), days of week ( 1-7), months ( 1-12). 
The clock can handle transitions lhrough 
leap years. Accuracy is ensured through 
crystal control. 

Module Width I 

TIM 

Input 

• • • 
MICROLINK 

TECHNICAL SUPPLEMENT 

This timer module can be started either by 
a switch closure or by the computer, and 
can be stopped similarly. When addressed. 
the module will transmit the time in 
millisei:onds between the start and stop 
signals. The TIM module can also generate 
an SRQ interrupt on the IEEE-488 bus, 
when it receives a start or stop command. 
A RUN output socket changes from 
normally high ( + SV} to low (OV) while the 
timer :, running and can b: useJ to 
synchronise extern11I equipment to the 
ST ART and STOP of the timer. Data is 
transferred as a S digit number, and the EOI 
line of the IEEE-488 bus is set during the 
transfer of the (i(th digit. 

TTL/CMOS r.ompatible biased 

Maximum Time 
Data Type 

to + SV through 4k7 resistor 
99999 ms 
S digit ASCII to computer, 
single byte BINARY control 
from computer 

Module Width I 

• 



• • • • 
/. SPECIAL PURPOSE MODULES 

RS-232 This seriai data interface module provides a 
means of interfacing one or more 
peripher.als that normally communicate on 
an RS-2l2CJV24' serial link. Using this 
module, the assoc1ared computer can access 
multiple -./.D.U. 's, tape drives, tape readers, 
printers and other peripherals giving eac:.h 
RS-2l2C port its own address. 

Baud Rates 50-9.600 in 1 l standard rates 
Data Format 

Connection 

Buffer Size 
Handshakes 

transparent to computer, 
accepts BINARY data 0-255 
range, 7 /8 data bits. I /2 stop 
bits selectable 
Female socke~. configured as 
DCE (modem) 
.~ 700 bytes, input and output 
Hardware: DSR, DTR and 
CTS all implemented 
Software: X-ON. X-OFF 
available 

Module Width I 
SMC This module incorporates a CY-500 stored 

program stepper motor controller. 
The SMC accepts high level language 
commands sent as data over the IEEE-4'88 
bus for convenient control of directional 
position and acceleration of any 4'-phase 
stepper motor. The SMC is supplied with 
the CY -500 programming mi'nual which has 
full details of the command!. used. 

• • 
Features include a stored program 
capability ramp-up/slew/ramp-down mode: 
22 instruction set: do-while command and 
wait-until command. The SMC operation is 
easily set up from BASIC. All inputs and 
outputs are TTL-compatible. 

Module Width I 
!:::!B This module accepts as input either an 

amplified ECG signal or TTL/CMOS level 
pulses. The module times, in milliseconds, 
the pulse to pulse interval ( R-R interval 
for the ECG). The module can send an SRQ 
interrupt at each pulse rt:ceived I each 
R-wave detected). When addressed the last 
measured interval is transferred as a <4 digit 
number. The R-wave detector is an 
amplitude level detector that operates 011 

an ECG signal of either polarity. A GAIN 
control provides amplitude level 
adjustmenr.. A BEAT light-emitting diode 
is illuminated at each pulse or detected 
R-wave. 

Input (logic pulse) 

(ECG) 

Maximum Interval 
Data Type 
Module Width 

TTL/CMOS compatible biased 
to t 5 V through <4k 7 resistor 
Variable amplitude, can 
operate on R-wave amplitudes 
of I OOmV to SV 
9999 ms 
4' digit ASCII 
I 

Biodata 

MICROLINK 
--------] 

TE_C_H~C:AL SUPPLEMe.~J 
···- -· Ill I I I I .•• I I .. I I . I' 

IFM-8 The IFM-8 interrupt, flag and mask module 
is used when more than one module in the 
MICROLINK can generate SRQ interrupts. 
The IFM-8 can manage SRQ interrupts from 
upto 8 sources within the MICROLINK 
mainframe. 
The IFM-8 receives the service request 
from a module, then compares the source 
of this request with a mask register set by 
softw<1re to see whether this source is 
allowed to cause an SRQ. If so, an SR.Q 
true signal is put on the IEEE-'488 bus and 11 

held until the computer rcuponds to it. 
The source of the request can be 
determined by reading the interrupt 
register of the IFM-8, whose bit pattern 
determines which sources are currently 
requesting service. The IFM-8 requires a 
a minor modification to the backplane 
connections of modules used with it. 

Module Width I 

8100ATA LTD., 10 STOCKS STREET. MANCHE.STER MB BQG, U.K. TH: 061-814 6688, TE.LEX: 665608 8/00AT G. 
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From the pristine original ___ derives (and 
all too easily. it seems) the imperfect copy. 

A problem - inherent in now 
outmoded technology - which is avoided 
entirely with our LX and FX primers.. 

. L\86 
r'\SERIES 

Eliminating the fuss and mess of 
less advanced methods. these 
sophisticated machines perform 
every day-co-day printing cask 
(in the office. school or at home) 
with flair and precision 

Effortlessly. at the press of a 
button. these printers produce perfect 
copy. And reproduce it - time and time 
again All co the same exacting standards. 

They11 take multiple stationery in their 
stride too, as and when required 

And happily. paper management is no 
longer a challenge to manual dexterity. 
No\\: Epson make it simple. 

There's no mess either. Every leuer. 
repon. spreadsheet is primed flawlessly. 

No make-do cover ups with 
correcting fluid And no carbon. 

(No smudges. No smears). 
just perfect copy. Every time. 

Yet there·s more than Just dean. easy printing! 
For aft printers Jn the FX and LX Serres offer a host d 
built-in. powerful features ... 

Such as fast draft pnnt Jn a variety d typestyles. And 
bold. quality fonts - perfect for all important 
correspondence. With a full selection of attractive 
typestyles for much greater freedom d expression' These 
versatile pnnters even dfer you the opportunity to create 
special symbols and logos - adding a personal toud'I to any 

business documenl 
And. of course. all printers require only the minimum 

of maintenance - ensuring every task rs carried out 
eff1c1ently And always wrth style' 

29 
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• Easy. clean. trouble-free 
printing is :a pnority 

whrn you·~ choosing :a 
printer ror thr classroom. 
srudy or small business. 

e Epso1is L"<-86 offers 
you jusl that - plus :a 
few C.'Ctn bmcfitS! 

Such as :a ~or 
cypcstylcs. £ontS :and 
p1inting opt:ions.. so yoo 
cm quickly md easily 
err.ice perfectly finished 
lctcers. ttports :and 
documents. And :a range 
or paper-handling 
options for C3SY paper 
£ttding. With quick
ch:mge ribbons and 
simple installation. 

,.._ . ..,.,.... 

Specrf•a!i~ cesigned to g"'e you 
~ehable pnnting performance to 

cl cont1nuousfy hign standard. 
the LX-56 dot -matrix pnnter 

".!• .. • I Ii • r·• ~ t 

additional ritlge d useful 
feawres.. All at a pnce which 
represents unprecedented 
value for money 

:ir.i··h •l( 
W', ........ _..., ,h .1r:.r! p•.ir.-::lir.. •. ,L.·' ....... cw....., ___ .,,.,...._ 

_.._.. 
Tloelatc ......... ...,...._...,.nnc 

... Mferw .... 

~---~pall. 

30 

combines selectable draft. 
correspondenee and graphtCs 
print together with pnnting 
accuracy. speed and an 

,, 
~ ·1-1.:•13CDEf:1;11 I .Jt . . 

I "'·!•H:~r.1.>U~(:iHI . .11 L 
' r '•!!lftn..: m.::FGH l .H LM 
•.' •!!nt:r. IA.f-"GH r .H l t1tJ 
I 

AL-11_;1)1-J··(:H I JJ.: LMNO I 
L t;:C 11Ft- ljH I ,Jl:'LMtml" I 
I 
I .. ,_.. 

Stylish features. 
Just some of the features which 
h.1-r. estabhshecl the L.X-86 as 
one of the best-selling printers 

,, 
1 'F.G..f-FU-l [,Jt.lJ•N.'.f(f\ • I . , I "<f.i:· '~'* I, t .. : ; : (rt: 

t 
I .1tx:rJt'! f, )l'-11 1 ~- l1rn<>f.fJr 

'·' ,.if:. ,, H n-11.11: 1 .. 11'.rHf· 
I 
I 'I "•Ii'~ . .-~~ I ) .. : ~ ::c~: 
I. 
I 1h~dP. f1..1r, • I~ i Hf,; ii• !1 
r 
I 

IUTI 

I 

-··----------

are 1 draft pnnnng speed 
around 120 cps: cl built 1n Roman 
font for correspondence pnnt 
Pica and Ehte character spaong 
for all drafting work: graphics 
capabti1tJeS: built in buffer: a 
standard parallel interface and a 
futl repertaire d useful and 
attractl'<le typeStyles.. 

Flexible toO ..• 
For eiwnple. 1f you· re pnnting 
a report you 11 find the 
LX-86 quickly produces hign· 
ck..f1nition charts and diavatnS in 
combination with text 1n 
typestyles d your chOOSlng -
1nclud1ng sub and super-scnpt. 

I. :;,?<tABCDEFGHIJK 
f 
r >?@ABCDEFGHIJKL 
I ?@ABCDEFGHIJKLM l 

• @ABCDEFGHIJKLMN 
•.' ABCDEFGHIJKLMNO I 
I BCDEFGH J.JKLMNOP I 
I 
I 
r 

llOPtAH 



~and condensed. 
emphasised. doubie-stn~ 
and IUlia. 

-lloVT --"" c...-.-
~ ..... ~-

DUil -.:°"".......-BJ1I 
~,...~ - -.. c....--

You can ~ 1nternat!Ol'W 
cnaracters. And use the buffei
to design Six of your own You 
can create speciil mathema-.at 
and chemal formu~. Or 
create iOgoS and unique symbols 
to give your correspondence a 
personal t:iuch. 

n. uc.a..---. ............ __. 
_...._~...., ...._ • ....,.n ....... _ . . ....._ 

And to help you rNke the 
most d these futures. the LX-
86 carries out a t"Mtge d word 
processing funaions - including 
highlighting and underltne. 

f D I T s A I 
"'°' ·- _, 
_., '--- STllltl 

,___.. ...... _.. ,...._ ......... . 
.. ._ .... l.X..11 .... ... ......,. _ _, ___ 

D 

Moreowe: a 'nction feed 
rNkes ~ everv individual 
sheet of oape!' reeds tnmugn 
smoothly and eas:ly. ready ior 
pnr>ting. If you need to feed a.'! 

sheets at speed_ there"s in 

inexpensive optional cut-sheet 
feede: For cortinuous 

~in optional trietor 
feeder eNb1es the LX-86 to 
hMldle Ml)ltl'ttng from pre
pnnted forms to self~ve 
~ JUSl 3 inches wide.. 

With 
built-in reliability. 
FINll): we know you 11 be 
!oolong for rellilbilrty. And .u a 

measure dour reliai:>drty -
oaclceC by our assurance you 11 
i:>enef1t from easy. troubieiree 
::ir1nt1ng - the LX-86 coasts a 
pr'ntnead liie of one f"oundred 
:"ldhon cnaract'!'"S. At ieast. 

T y p l s I y l l s 
-.c -··"" -SUPll1CWT --- - --- --... - ---"' • 

,• 

• 
I! 
•l 
>: 

IC! • 
I • 

... And so very easy 
to use. 

-- -.. .... --• 
• • • 
• • 
• • 
• • • • 
• • 
• • • • 

• 

-. -' .. 

[ l _ \ 
.... 

Print styles are quickly setected 
from a finger-touch control 

panel - conveniently placed at 
the front of the printer Ana tne 
rtboon cnangee t>y s.mpiy 
reie.asuii the Jse·:l n:>oor 
:artr1dge and s~.apping a new 
::-ne clean•y into ;>iace 

---- -.a..~ ............. --

-----------·-··· ·-··· .. --. -· -· ... 
ll 

ll-li 

FEATURES ... ~-
Cw I 2ZJ 0 i!llCR 
qualt)'-t ... ii 
atllcps 

IMqrallll ........ 

,.. 
£275-

OPTIO:"!S 
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LOTUS: DEPEND ON IT 

lnatN•lrm~ ... IQ;aft'Qilru1lflllJ~Jflll 
n-.h•ina1~'-. Timeis;1t.ipmnaurn.indlhr 
pros11n~Dll1lmle.The~~~~ 
bur It pl;a."'5 munrwius drm;inds oo llldMdlMls. Yocln
~ ln""'Y lhrorp. :allim '*'1Cnf .10-'lf 
'lrf\'anl lhr lin.1na;il dollmtv•il ;i Rndt!dllld. lllf' 
~.lll\it.·1il;i~.indliiemrmniy1Jf;in~d. 

'rolJr r.aw!NltM is inlonNlion-&lcts;ind~ 
*°lhr~dw:numtdw:co111petiDt1tL.lll lhr 
factors NI .allrct]IOUI'~ AroirainlornYllfln 
~lui:idly.indatlhrr9il"-C31lbrlhr 
dillrmn betwftllsucas5.ind ~ 
~.~rnidll~bttn;in~nldrmlll 

l*1 ~llU up. Nr.lhrchince ~ llYl~11Ur Ruin 
~is;ioxnpulH Howw.l)'OOJ!ef lhr bHlnul 
tilir? 

The _,lit5111 lhrlJIOIJams)1JU usr . .ind~ 
~-~)IOU-~*'tlhrvililllint*P 
bolatdsfindincllYI- LlllllsSoftwaR pnllb:ls 
-dnow~ ID brdw: IRsl in lhr field. 1-2-3 is lhr 
'5liblislledindmlrymrmnlin~~ 

- -people!R lllllls~lhana/lf!iilhrr 
~in lhrwlllld. bec:ilu:a! hylrnowourpmcrams 
l'I rW!lcbMn ID business.. ~milcmiradesso 
~lhalyouQll lallrlhrm lor~ lillrlor 
~Pail BenyoflhrScandNvan &rlk-

1nariffiolr.,ming 1-1-] hlillancial~and 
--lllgl!lllfllf~.n*"Lfl~ubaloondit 
AJbi!Wh#Nannual Jllllar!f ~ JIDIRftlring I Jidn? 
rnmagr ming ii to.-. Hioi~tt"'uJmiTr¥Jft/ a C1ftiit 
ana/\mMll!m llmrdon 1-1-J u:lrich 1tttl!'mld /ID•Jl/wr 
t.anib. i fitirrir 1-1-J is IN best bu:stnts.J .fl'llllilllP 
pac///aqrnn #Nnuffd-itJDU5mrlinwbtmuJl' its,.. 
qud lfl>!M ll71tnft~fl~had~ trlattng /IDWltD 
pmt/u:tJ frpfoond#Nlnltaffal LinPRnu.wtul. 
The~of knowincyo1i~clfl.IOpof !he johis 
~-Widl l.olus~youanckpendoo ii. 

THREE INTO ONE 

The nm~you·R!~ 1opuU IOglrlher 
infornwlon.. INR projections. ;ind pRSenl your 
~ults i.1 die form of~- count die number of 
Slep5~1JU ~md die ~you111>duougl\. l..ooka1 
lhr time ll lilkn.md usas the rriUililvof die 
"5UllS. You could Nve beer! using LotuS 1-2·3. 

In Olie pnllRm.. on one lloppydisk.1-2-3 !P'"n ~·ou 
litwlNl~of ~Idled VttYlility. llS ~ 
dementis: 
• The Spreidsheet-ill dectromcwork-shttl on 

which to ~re and pnnss figures. idenh~1ng 
lmlds ;ind m;iking proj«tions 

This IS backed up~ 
• Graphics- lo IRllSlale figures into meaningful 

cllal'IS md llfiPhs. quickly and easily. 
• Dala Handling-Pltttronic filing lhal makes sure 

your data is always where you want ii. 

FIRST AND5nUFOREMOST 
l.olus 1-2-3 took.._ ~undSof INncial 
~.indweldedlhrminlOa~procram. 
t:Slablislqdw:induslrySlilldanl in-~ 
~ !llOflwaR!:aSlilldanl lllitodw:rs slill ~.ind 
lail ID malch. for 1-2 ·3 h;is bttn dw: number one best 
sdl!rin ....nhnde :iusiness~dlaltslnrCMr IWI> 
}Taf5. a A!alRf lllit nocllher bll5iness~ ~ 
can~daimlD. 

l 

J 

1-2-3 ...... ~.,.._ .. lllousanih1il~ 
~.ind smill. .ind in ~of dillm:nl lllllmlnt ... 
M6im1.t mrr5~loundlhal1-?-:t is: 
-last 
-eny'>~. widl511npie~;ind;a minimum 

IJfjarp 
- leiil* IDSUllaperUMd-slOl'Ol1lpllllnC 
~IRlor~ P!ttrGanwincJl.Amtni:an 
~Europe lJd-
1ti-trll!l-1-.TsJplfDlbltmtw~tni 

~lnr1J11J1111DnngJUCll Mnsas"*81Dl:S 
ap8l111Stn/whicft 1'0Jlds. MrrtaftlulNr'*
-~on /-1-J b«mtwolilJ~ 
graplriaUldlionandlMslwlllcurs tltatlMpocltaqr 
lwtas __ ,,.. 11ttlllAo*'ft5nl 1-1-JtnllS!Jf)Mi 
~andtJrll!nJlblp~q/tJrJplf'rllblrm_ ahilr 
tJtr /Altis Hni Linf! Im bmt htip/ul u;hrn IL'l!t'l! llf!f!drti 
mmblrr~ 

7 ' . 
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f.ASYTOUSE 

ONE DISK 
l-2-l"s 1N111 lunc1inm;an.-on •lllf" rink. wdll 1~ 2f 1.t 

comm.;mds. m pbln £nidish. Y•.u don l h;i~ lkll~ 
disbor ~;unc:omplttl"UIRs ID~ lr11m spre~ 
lod;ata hilndbnglO~ 

TIITORIAL 
fa'ftl rf ~TIU-,Y lle''Pf I~ al-ompc~ ~-)'OU GUI 

~ U5lllC llll" b;1sa:l> 1111-1-3 in rJSt a ll:w hours. 
Wdh 1-2-3 ruu unt.- ~.,. lkl ~ounClinurwidsunc..~ 

1or ;a0lhrtt1unct111n5 
A specY!Tulon.ll disk RWdrs \YIU lh~ lhr 

pma5S. slrp-by·~-11 ~ ''IU fr11m "{~ 
SQmf lo specifC lt'55Um on "1tlndling;a O;a~: "Gr;aphini _. _ 

Silnnft\1funeis~~ in Encfish. ~on 
!hr~ ifsl";asy lot lint-lime :isersoreqims ID 
undrfSQnll 

um 1esson R'Jldes ~'OU duool!n 111r pmcnso1 
buildin( 1-2-3 ;applic;alions. c:hrcks mlrRS ;and 
espl.;uns hnw 1-2 ·3 works. Thr T umri;al kttpS •no11 in 
Ir.id: ;mil duects \1>U lu till" cornet ;uiswpc 

Whafs more. ~w k-;un ;al ~"l)Uf own~ '1llii ~'"' 
::illl t.-floow> ~ifir Rssoos lfJ CUHir•"OU ;along~ w;a~ 

-/ 
I 7 .., '+ ~ 

'+ 

HELP! 
Ft~O\lorrun;in&I. "' nlflhN-ol .;ahuul wholl •11!11 
nrst7 ~ pn-,,son~ kt-\" llll;all kif HELP. In~" lh;,n ;a 
sa_,and_ ~ ll1Slrul.11n115 trlil IC'ef !>'flU b.M.1t11n rr;ic.-t. 
~ 111.ln :!llll 'lets•if llblrul11rlns •·.;in 11o,.~1 up•on 
dll" '11.-rttn. ID h.lnrllt-~ -on~":lblt-
pmlJirm -

Plus . .Ill ~·:~Olfl!'mKS-lllllord W1lh uur .~n-
wnllrn IJs4."fS Mmwl So hdp ll> ;ilw~ ~ d•-~' -
~....,, tt..iM>.mL 

MACRt>S 
Usrr-dtfined kr\-s Glllt:tf ll.bcros ~"'" lirnt- ;mil mllt: 
•Jft~AMoicn11i>;a~~·olC1mmwnrb 
tr~ by ;a smitkc."llllllWkl lfuc.-um?IUl:fll ..-.;a,.
ID~ tt..'Slnikn wh4."n ~~!hr s;ame ..rqtll"fkl" 
OWH ;and~ ;ind ii cilfl ~used llru:~airrnslum 
;applirallllns .;ind wurbhttls lhill r;m l".ud\-hl-- ulllukd 
by pelplr with nnc:omplJltt ~-

TEMPIATE 
1-2-l is fullrCUSlllnU5'!d lo~ ~";an~ of till" 
~computers PJWtt In bt.t.1-:!-Jt.-umn with a 
~ ltmpl;alle lhill ""l;abds-lhroimprm·s 
lunclion ~;and sunplifies Ille~ 111 
fmium!N-u:sed rnmm;ands_ 

,+ 

\ 
1 
L. 

0 
,-f 

I / 
...._ 
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SPRF.ADSHEET -
AHEAD FOR FIGURFS 

'"WHATIF" 
Bui ii is au window of !he fulUrt Iha! 1·2-3 comes mlO 
rlS own. Where wtll \"tJU sWld if Ille excha¥ rair falls. 
or in~ rates rise? Whal ii •"OUrcusromen negolia~ 
eftnded ~of cmli1? Al a single ~-stroke !he 
1·2·3 spttadshttlwiD r«alcula~ all die ~-anr 
equations to show~ in seconds what die pm:ist
effecr of allerrd circurnsrancn wiD be. 
~·s no rlll.lllcial ,.~:!.lfdry IR•-Olved - ii is simply 

using thecompu~r for die kind ot job ii~ hesl Bui 
wilho!Jt a 1-2·3 sprt~. sud1 calculations "'®Id 
take 5e"'Uoli hours 

To ~~'OU 10 ·•"Ork with lhese numbers quiddy. 
~Iv and llc!;Dblv 1·2·3 tw 66 command fundlons IO 
ma~ ynu IO prOduet! Ille fiAhl sprtOldshttl ro 501''1! 
yuur business problems .. .\!Irr die Width of die 
individual ~"Olumns: diJplay yoor numbers i5 
currency. dates. pertmtaaes. de: ali!PI your mtnn to 
the left. cenrreor nght of your columns: IJIO\~orcopy 
any mtry: insert or delete coiumns or rows. 

WhatevP.r you Ihm"' .ii 111 ·:? • J will .1Cbpl IO your 
requ11Mne111S. wt11ch means when changes come 
you·u ~ rtady lor them . 



GRAPHICS-
SAY IT WITH PICllJRF.S 

Most people dlink in pictura noc numbers. so ii~ 
'"*5 St!JIR IO rranslonn rows ;md ailumns ol ~ires 
inlO it ~ordlilrt- lhis im~ !he 5lillldard 01 
your p~lilllOO. makes !mids morP. re.ldilv 
~.makes results more~asily ab5orbed . .111d 
allows~IO\isuillM 0whallf"dlit~. l-2-3.sgraphll'S 
art' Ille prrf'5WONI !'llJI lor pmlessionals. ~ingyou lhr 
opoonsol 

• Colour - IO bnnit 11111 cnllr;\l fr;\l\ltt'S 
• :!1Xl).'pr.sulllfilph-b.ud1.1rt. $L1'.l<C'llb.11ch.11t. 
SG1nrr JPPh. x·r 1U3ph. hoe !lr.lllh .• md pic .. ·h.1rt 
• Eii:hl dll~l l)lprfa.l'S - lo .11kt ~ii' .ind 
rh.1r.111er 
Aswilh l·:!·:J.u.1whole. lht•kt.'\~1ll'lh,~1mpl.-irv in 

1r.111~1orm11111.1 ll5lol flll\Jres 1-:!-J l.lktsr;irt>ol !hr.l.lll'!>. 
sc.w. !'wading and ~Is in ,111~ lonml ~•Kl wish fu 
speolv When )'l'JU·~ 1es111111 ~·polhc~se5 u'llnll lhr 
~stwt II takes only~ kl'l.''.1l1T.« IO pmd1u~ .1 
l'r\1~1 llJ"ap/1- oln<l lll'{";lll!<r. l·~·:l 1~ fullv IOl"l.'l'·ll••I 

IJkow 1s n<, nMI In"'°' '"Kn ont· pr111uam. 111"1t'lt .1 n1-w 
Ji:Ji. rr.in:ll~rd.11.l. r.nier ;10<llhrr prr.iram. rtr .111\' .~ lh<' 
ll1011~1nd and Ol1I! Olher pnic1"111rrs IMI 'llllidc·Ll>k 
pnlllfalll11mpcl!W! on )Tiii 

This.upec1ol l-;?-:J IS!he rlla\I rt.ow.1rtlln11\is11.1llv II 
adds danly IO the wurk done! dsrwhc."R' 111 lhe pn11o.'l'a111 
and if ~"nit prnfnsion.11 idm~ 11'1 l'Yt'~hllll[ \1K I 
pmd111.l'. 

DATABASE- 'FLEXIBLE FILING' 

Picllft it filingabinet bufencwilh 2..047 nwim 
~ Ncllfll which rongjns 256A-I $htttsol 
inlom"*>n Considrr die llmC itWQUfd ~ IOesll'Xt 
from dlrabinet dlr iNormitlion con~ on.~ 
llie-:h ~ol ~-ervlul:1..."'l' -and Ihm ID ~idr 
the enlirr SY5len1 on dlr basis ol ;a new crilera lor 
'20lRlple ,»n numbtt U1Slrad ol corn~iWM. 

1-2-J"s inlormilion h;andling~ is il filing 
abind;alonglltDR lines. bul its tiles~~ on ;a 
~dist ;and its filinlderll: is;a sefRSol etmromc 
impulses. 

It rapoclds imrnedi;alefy ID it mp!51 lor 
inlonnalion.. lt llnows~IO ID- how ID mriel.~ dlr 
inlormilion )"OU want Kl:Ofding IO up ID 32 dillrm1t 
sortcrilen;a;and itdeftll ldWU ~fill:s from CJlhrr 
~ Whenyou-~iinished..ilwilmumllr 
inbtmlion IOdlrlilt..~ilsown indrs. 
1-2-J"s cl;aQbasemsura imt~ most impomnl 
ilS5d. mlonnalion. is bdlrr rn;aNgled ;and
~ lhan~befcn. 



• 

• 

• 

SUPPORT/AFTER SALES 

8'-dll•J>ll1C 1-2-3 lrtllll ull\D V.IU "'",-!ht- SU(JIJ•llt 11f 

dll::: ... llkfa-'nl CtlllllMlirf "'Jltw.a~tlllnp;im
bdWlil '."'IU. C ~ loluscilfttl )'IU dll::: lolJ,*'fllC 
oimpr~ hr s;Rs supp>tt· 

TRAINING 
llo'hibr 1-2-3 is~11 usr~isoo sulblllull!k11 
~~•con.P.dlt:l-,,lr.llnln!t Uilt~·~''iu 
lnlnxb"Dy-~Cuunes~.wt 
~~apms~lnlUs.IDetmRN~~ltr 
muslflUlol 1-2-3. This ninineis"'~~ 
l.orusAJllhonml T raininie Cenbe which u&r ;a 
~ lralllinge111o'irllnmallwidlmurse "'*"'11. 
~-eqiertlUlllOO;al UNkronr runt Thi= 
lradlincd h;a.~;al i-n irand ~ uJClJs ixrsnnnrl 
• h;a.~ .-cl;a flllDIUllS e:Qlllin;aliin uf Iller 
CIJOIP'l'le.. moun:e• ~ ~lrallllngltlrlf 
15~-pAClicill• will show\'OU howitlD~ 1-2-3 
IOllll!d~persomlnmis. lnadditirinwhf!nmu~~ 
coniplrll!d lhrrounr~TJUwill ~~;aaJP.'"nl ~ 
~~1D~solhecounenttdoo11irmh 
when~~ lhrcl;assroom. 

HOTLINE 
!f ~'OU ~u qwslion ;about 1-2-3. lhen ~ IJll."k 
uplhe;>l1onundnncWINDSOR!0753)11-ICM·U.anv 
limeol dledal(anyd;aynl die~ Acfedic;alN . 
CU5IOmer supporl llWn is~ lo ;answtt\'Ourcall 
and~~ llechnical help;anci ~ice. . 

LOTUS ASSURANCE Pl.AN 
The lolusAssumn Pl;an is ~r gu;aranrtt !NI \UCI 

will be kepc informedof newde\'dopmcnlS from· 
Locus. so lhal ~'OU will ;atw;ays know ;about the Lllest 
lolusproducts~oo IM Marled. 

~1 

LOTUS CLUB 
Tht· l•llto I '....r llubwtfl inltr•IUl~'<flll IU!he 
lllftllllttrufy •ii l..ultl'.I. ·~-All rt:cilll'JO"rs wtil l't't.-=? 

the nt.'W uilt;'; ~ 1)1\ I) m<onlh' lrtt 1n;al whl\:h 
will b."'1' \,IU ;ahn.•;asl nl lfte Lllest 111<IUSll'\" 

'"''"lopm~1ts ;moJ ~from ulllD. · 

BOOKS 
Thtt!' ;are ;al~;adv llWIV Ill"*> ;a,-;ail;ablr Imm 
mdepmdrn1;authtlfSon 1-Z-:l. tiutLl~mlhe~.u 
1oult out kY. sp:riil bcllJlts on 1-2-3 lrum l.ulus ~I. 
*1.illoohucfyknows1-2-3 like Locus. 

COMPREHFJ'4SIVE PRODUCT RANGE 
ff mu~ ;addilion;il l&lwes IO ·t-Z-3" lhen ~ 
~-is~.ill-in-<-solullnnlor pWuunc. 
~~~commUlllGllUll(mforrn;aa.in 
.wt idl-;as. c:ornliirung .ill !he hendil5 r,t ·t-2-T wilt! 
•lid pnll."CiSlllganrJt..'OOUllUlllQllons ~ lfulsr• 
;a sysmn Nc;an eipandmd 11J1JW ID med\UJr 

~ nttds. 50\'0U 11 ~"I!!' be left behirid wilt! 
~. 

~~mu~ P"*"' r:ie • .. ilSe-4.if use· 
le~ol Ifie Apple ~bcinlmh. m •fur:hrase lnltr; 
-.1azz • ·~ ~·111 ;a P' owmul inle;:r.llleti hilSlllnS 
pnJRWll iCIJ\?fUIK sprt"~ l!r.l!lhlCS. tbl.ih.be 
11>-ordpml~;indu)nUllUOIQllOOS_I all on Ollt"~ 
1hal re;iilv IS SO t"~ !I> use. 
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1-2-3 FFATIJRES 

SPREADSHEET 
• !DVI ,._. 25'l1"' ....... 
• R'Nl itONS 

OaiundTdlr: Tfn\Y. OOE. lll lNTll. O.\Hf,\K 
FiNnc..t NP\'. F\' P\' IRR. NT 
~ LllU~Sl;"M.A\'G. J.tlll(_ '.\IAX. !)l1l \'..\R 
~ +. -. ·.:.ABS.AlllS.A.-;fN.AT,\.'l;.AT.-\.'O:!. 

cos. E.V.1!'11: ~"" ux;. MOO 
1.aerat FM.SE. TRlJE. IF. ISNA. ISERR A...V. I lR NI IT 
.•.•.=.·~.-- ..... 
Spm;JI: !'«.\.ERR. COOOSE. HU lOt.:l 'P. \UlOtaJP 

• 11111Mdu.11cd hnYls 
• lndwalualoilumnwwlltt> ·-~ m.ra.."IO!n 
•Pll-1<ds 
• \btorl11Pf-cdr.llll.'r 
• llmt!orddrltcabolm ur ..,...,. 
• -.1111[<111!111"mmus 
• Elpnliagmlpoine 
• ~-soenlllicnurnbttlormH5 
• l.Jbd~-ld.l-.rWlt~,~-I0'-1'fcdl 

boun¢lra!5 . 

• £.idAcr-~~polfflillr~ 
• Wllldooos 
•Tides 
• Plimllucmnlllll- bm.iaed llP'..i.rs ""'1 hJlm. bnrdtt.. 
~..-!dlip.~lrr'ltlhl20-100t~P"l:I' 
lllllllbo!nnll•CS. lllS!flloll. ..,.or,...,.._ IM1 pnnl 
111filr• p111111omur 

ANDTHF.RE'S MORE 
• ~~'OOGll-inr HElPmftf!S-.:nm-ttirmlcro IOlllr 
~,_... 

• Tllll>Nls-ii*tacM iraorq 
•t.'.e\tlllolnUla:moi 
Sh.-.--~nlcommancf< 
SimplrPflllPll1mllR- pmnipl..J !llplJl. lD<:f<ldin..J ll'""UI> 
il-!h.n-ie>-11>.QllMdldUm.~ 
.""'°""111c INCJO-.:utllXI 

lllEFOll.OWlNGPERSONAL 
COMPITTERS Will. RUN wrrn 
LOTIJS 1-2-3 

,\pricol PC and XI 
8urrouFs S.25 
~'lee Hyperion 
Compaq Deskpro 
Compaq Portable and Comp.-..1 PltL\ 
C~~ITech~ NGF..N Wooolahon 
Cbra GeneraL'One 
DEC Rainbow HlO+ 
EricssonPC 
Grid Compass 
He..-lell Packard 110 Port.1ble 
Hcwicll Packard 150 

DATABASE 
• i!p •• :!IH7 n."l1mh ""'h11> ••:!.'iii hrkh 
• 1:,""IJl ..... l lirlil\. «llhTfll•I htlil\. cll'IJll.w•""' brlil> 
• l~m11n"'llld.lelon.cnoiu""ll!h•·•1Pw..,; 
• °""1mln"pmmpt>- • ...-.~lt-hrwlllr 
• •Jq.tv- ............ , ...... ,~-10 ...... inr1 ....... 11 

l-uplO]:!brilh 
• ~ ..... ,,.,..~_ • ....,, ....... ~......i ...... 
• \lulllplP1l;atll_.,-m•>lllde""~·"''"numht-r•• 

""""· c...,..-""'1 "'IJ<lrl lnnns p.-r •l.ltlh."l"' 
• \:.n.tlrnl.WO,~wm.llS 
• ""-"'~--·iirld.up~1!virth.-.Tk 1t111t""'-'""'bni:•n•I 

ch:mcilna:'lllf1' 
• OaQh;o.'il" .a.D>a.U hu1.1111m 

• Full U".:>111 lun<'llrln ""'~ 
• ~1mc ... rm .. ,n~ 
• l.JmdN-pmra'llflll 
• 1 'omp;rteDu.im..nwu1 
• u-111 .... St-nn- ;ual Supp in 

• IBMPCAT 
• IBM PC. xr. Poruble 
• IBM 3270-PC 
• ITT:>..'TR-\ 
•OliwltJM:!I 
•S~PC 
• Tek1<k><>T~-PC 
• Texas ln.\lrumenlS Pmie>\H>n.11 
• WangProtesston.11 
• hnrlhZ-IOO 
and all IJlltis ~'mlfll'<l IBM wmpabhle mmpuler.s 

GRAPHIC5 
• ti1'1""- i-r-•fl.llb.X\'1,'r.lph.' ".lllrr In· rwranl..taln·dl.., 

•1'.ul> 
• •'.""*b>ll(r.aplt-.~lf "'.\'h;,r,P- ....... "' 
• \Lwwl..nd-·m••l•.:...-..bni: 
•• ;....,..,,""""" 18-. lrs:tn<l'<. .. ..r.1unrn. .......... 1 

rirmati.<-nkn.ilili.ili!l-•""'""''flll~. pnn111rtNr..· 
p.ll."'>llr. is;aiih '\Ur.,.. ,..,,.,.tllll..._ .ir•I ~·l"" 1."1.1".> 

• ~.nriw!*nno•-..nrllo•'pnnll-r\andplilllrr>in 
.......... hl.ai<--1--

Using m general: 
• !\.IS DOS \lers.oo 11 or lalcr \'er.llOllS 
• Minimum 192K RAM 
• . .\tldilion.11 RAM c.-111 lit• u~~I 
• One double-srde<L di:.k.Jrl\-e. du11bl1•-<lc11S111i 

oplional . 

• Second florpy or h.ud disk •lplJ00.11 
• Suppor' .. a vanety of momtors and penpherals 
Speofic requiremenlS will vary from rompurer IO 
computer. For further details and for lhe exa..1 
confrilurallOn on nun-IBM rquipmenr please consul! 
011rTechnicalSuppo11 HO! u~oo0i538-I04·U 

'"S ... tnptwww. J.uz l.!.t .tn.t [.,.n.1 ... m•rr:lfk-m.1rk,_,.1.t l.i>hl\ 
[).-.1+.ptnt"flf I·, tf'Jl 

• IP.\1.11111 Pl"1r .orr '1"1:1''"'"' tr;•k11wk•· ~Ink'""°' •Ml 
R.1>1"'"" M.w·hmc.,, 

'":>.i .11111 AT .cr~ rr.-..lrrr•crks• ~ lnlt'fll.1Do '"11 l~"'"'"' 
\l.•llmn 

'"n >MP,\IJ.cr•I ( ., l\lf',\IJ llL>;t.J•Rr l ,urrr..k11Wk.\•~ 
l

0

()!Wf',\CJ,.11fr+,Hllc'f(·1,f"JI 

'"Tr":LL\ ln""1J11''IU\ f'r, "'"'""" ...-i.\I t ·, rrnp11l•·r '""' ,, fr • ..-lt·rn.ir"-, 1r 
T1~1 .. ln""11mrnt~ 

r ... z. U••r...• IJ,•lrm.uk, "lA1111h l l.tc.1 .V.'t•''''' 
"'11,, .. ,,. .. "" lr.klrrr•ir• •• lhr 0.1-llo'll()"'"'"''~ l\\Tf:·. 

<'••ri> 
r"R.untwiw lfll 1\ .1 fr.t1lc·1n.1r1' •lf l >ti.:tl.1l f~ou1>1sw•nr I 1 t'J' 
'\'W.lnl( Pmft~\lflf\.ll l ·, 11npu11•r '" .1 fr.~; 11\.uk ,If \\i,mL: 

l.1h,r.1k1nr"' In.· 
r''< iml • ··m1p.'"'' .·'"'"'''''' ""'·' rr ... ~·11•.irk1!f < iWll > S\'W'm"" 

l
0

11f}J 

r"I le""k1f·P.t11 k.mt I ;11.uttl 110 • .,,. fMclc11l.lrk"'" lh•· ;1,~M·n 
P ... k.ucl t ·, ""',."'\. 

''' \l T .uMl,\pnnlf ,.,.. "°"''''""' 'r.kk .. 11.irk"" ·" ,,, ·r 11\ih.ut11,1 r .. 11, .... .._.,, 
• \ttJtlr 1't.1lr.Mk·rn.irll:'of1\ppl1• t ·, 111111ufn Im 
'"\facJOk,....11,,1 fr.Mlc"1l.1rk h, ,.,,.,,.,, .. ,,\Ill*'' '11mrM1lrr 1"4 
"'ll.1~1 t o•rM·r.1~ I lr"' '' .1 lr.alrnwk ·~ ll.1~1 t •·••·r.11 t ""'' 
'\''1•·rf'\' '"" ,, rr ... lrm.uk ,., Tiw· ·''"''I'\ 1 ·,,'l, 
~::i:•·k-..,.k•1 '' ,, lr.Ml.·m.uk 1 If Tt•lt'\'ttk•' B11'""":'"" c ·, ,mp11flP,.., 

t 1t11•tt'l\.'l'llf r,,hrn•l•'L."k.._h,,fr.11l.•m,1r~11ll '"'"''"-''111 
r .. 11 .... ,,. ... 

r ... t"111,..,,.,1. ·• 11 ... 1-·111.irk •it t'.'""' ... "' h1f11mt.1IM111 ~°'''''"'' i l•I 
"'f MM1fH, .1rr ... i.·rtt.ttk11f ( "'°'""' 
'"rrn."rN.A" .11r..~·11•11k .~ 1rr 




