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1.Summary 

1.1 Purpose 
Selection of approp iate hard- and software for the fields of PCB conception. 
layout and simulation. desktop publishing. microprocessor development and 
laboratory. 

• 

1.2Results 
.According to the needs of the institute and the avatlable information (provi
ded by UNIDO. QSPAE and the author) the foBowing results have been 
worked out 

• Haulwant mdkJDlinnfora worlcslalion for PCB design and layout. incorpolatiigthe 
raqlil8merD for 3 addlional worlcstadollS (!or deslclop publishing (DTP), 
lllicqln•BPH r ~ (MPD) and b!boratqy (LAB) ). The slress was pd on 
replaceablly d c:ompollel"fs, limbd budgel. lrUgration d widely used c:ornponenlS 
and Slllicienl foodionally for professional use (Appenaoc 2.3). 

• Selection d 5 r.AD pu:kages (Olf d a range d 12) which match the instilute's 
recprements best (accoofmg to the avalable information aboul fundionaflly). 

• Defilllion d a req;Jbmenl paper concerning the requhd functions d the PCB CAD 
Tools(Appenfoc 1). 

• Hardware configuration for the CAM System (Appendix 4). 

• Software configuration for the desktq) pKISbing swm (Appentfoc 5) 

1.3 Further Steps 
Workstation Hardware (PCB. OTP, MPD, LAB) : 

• request for offers on the basis d the defined configuration and price negotiation 

PCB Software: 

• handing over the requiremed paper to distributors. Including the request for offers 

• evaluadon d the reuned specificalicns 

• organilation d demonstration (2 to 3 products) 

• tlnal decission 

CAM-Hardware: 

• request for an offer (LPKF) and price negodallon 

DTP Software: 

• request for offer and ~ "MJgOlialion 

Adcfltional Hard- and Software for MOP: 

• not yet discussed 

Adcfltional Hard- and Software for LAB: 

• not yal discussed 
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2. Procedure of Cooperation 

The institute presel ded its concepts and requirements for the process of sche
matic entry, placement. routing and simulation of printed ciraJit boards (PCB). 
As ti .ere are 3 more workstations to be installed in the field of desktop publis
hing (DTP), microprocessor development (MPD) and laboratory (LAB), these 
cor IC8pts were also presented and <flSa.ISSed. 

First the available information about PCB software, provided by UNIOO, 
QSPAE and the author, was seamed. The stress was put on those fundions 
which are of tigh priority for the work in the institute, regarding the special si
tuation of tectVlOlogical availability in Albania. 

Information about 12 dfferent packages was available • all different in their 
completeness. 

FNe packages were selected, which seem to cover the requirements. 
A configuration paper including all required functions has been worked out 
and will be handed over to the respective distributors for getting more detai
led information on the important subjects. 

Afterwards the needed hardware was configured unc:Wthe following aspects: 

• covering al the Interlaces c:A the software 

• usage d standard cgmpmiercs which are widely used 

• rnaxfnun d rtpaceabQy combined with the whole equipment including DTP, MPD, 
LAB. 

Finally a strategy for the further proceeding has been discussed. 
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3. PCB - software 

With the help of the avaiable information which was not equally complete for 
every package. the folowing packages for PCB layout were selected: 

Package 

1. METADESIGN a) COMEF/LEAt.IORD. Nanterre/France 
b) ?/Aus1ria 

2.CADSTAR a) RACAL ElektronlWlema/Austria 
(Tel. 0222/34 45 11 - 435) 

3.P-CAD a) Rekirsch/Vienna/Austria 
(Tel. 0222/25 36 26 0) 

4. ARIADNE a) CAD-UUUlm/Germany 

5. ORCAD 

b) INTECJBrunn am Gebirge/Austria 
(Tel. 02236(J3 555) 

a) COMPWARE/Hamburg/Germany 
(Tel. (06) 040/81 80 74) 

b) DAHMS Elektronik/Graz/Austria 
(Tel. 0316164 030 O) 

ARIADNE and ORCAD seem to be less flexible in the support of different 
shapes of pads and via holes, which is a c;uite sensible subject for the used 
technology in Albania. 

The following packages where not chosen because of the mentioned disad
vantages: 

EIB Designer: 
Ranger: 
KAD286: 
IJ>KF: 
AUfOPCB: 
CADDY: 
MIKRON: 

cheap, but limited functions 
no support of high resolution screens 
little information was available, seems to have limited functions 
needs a special acceleration card 
good functionality but <tJite expensive. 
too few functions 
very powerful but very expensive 
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4. Hardware 

The hardware selection had to respect certain preconditions: 

• Spare parts are not easly avalable in Albania 

• Mahenance has to be done by the lnstlule's staff 

• linbd budget 

• Consumer parts are avalable only in rastrictad manner {paper wlhod tractor 
perforalioo. no high densly lloppy diskettes) 

• No equipment for pn1ue111i11g ms in power supply 

e Qange to UNIX nut be possible 

Out of these reasons not only the workstation for PCB layout has been 
defined: all 4 intended workstations were merged into one configuration, 
which has the following characteristics (see Appen<fix 2 and 3): 

• Only widely used compo118fts are lrHgrated 

• As rooch functlonallty and pesformance has been put in, which allows pofessional use 
and lies within the financial level 

• Replaceabllllyforeverycomponent (wilh the exception of the pen plotter) which alows 
a shoittine substfttiion without a greater loss of performance. 

• Purchase of prlriers wllh (addldonal) fraction mechanism so that local, nonperforated 
paper can be used. 

• Usage of rellable pens for the plotter 

• The CAD software package shcUd Include a function of automatic data safe after a 
defined tine l'lterVal, for holding low the data loss in case of power cut. 

• Out of llmled budget no local area network (LAN) can be lrUgrated for the moment. 
As the distance between the workstalfons wl be up to 80m no central uaage of 
periphery (prlnlers, plotter, streamertape) Is possible. So the 'high quality' printer and 
plotter wl be attached to the workstalfon which U181 them most. Work with Olher 
workstation wl be done by means of tloppy dlskenes For minimizing thole data 
transfers low COii prlnlers wl be used at thole workstations. 
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4.2 Distributors 

Schwaighofer /Vrenna (Tel 0222J505 21 59) 
Computer Handels GesN1e11118 (Tel 0222155 21 35 O) 
Dataservice/Vsenna (Tel 0222/71 143 o) 
AACMladl (Tel 04242122 700) 
? 

4.3 Cost Esllmalion 

COMPAQ 
? 
.? 
Siemens 
Tandon 

1he folowing estimation for the total price of the hardware equipment is made 
in US$ and on an undisrussed basis (official list prices) 

nm ... , PCB DTP MPD IAB Misccllancoas 

Workstation 8800 8800 add.2MBRAM 
E86bascd(•) 1600 

Workstation 5000 5000 Steamer or 40MB 
80286 bacd{ .. ) 1600 

Moaa 300 300 300 300 
Printer 1800 1800 900 900 Manuals 
Plotter 2600 200 
Coprocessor 1000 Training 
Interfaces 300 500 2800 

(ser/par) (IEEE) 
.\fonitor 4000 2500 350 1100 
Graph.Card 1500 400 400 
Material 1400 700 500 500 
FD3.5" 500 

Ddal 21400 10300 11550 9200 6200 

58650 
min 20% - 11650 

USS 47000 

M Including 2 MB, FD 525•, 70 MB Harddlsc, US Keyboard 

(*") lncludlng 1 MB. FD 5.25•, 40 MB Harddllc, US Keyboard 

4A Mlscellaneous 

Distributor for small, low cost equipment for preventing power cuts: 

SRS, EdelstnnstraBe 5, A1120 VIOOna, Tel. 0222./87 2511-0 

CAE/CAD Selection • OSPAE • Tirana • Albania 



- 7 -

5. Hardware for CAM {PCB Plotter) 

The offer of LPKF/Germany fits the institute's needs quite good, so a detai
led configooltion has been worked out 

&. Software for DTP 

The main emphasis is on the folowing subjects: 

• craadon of scl8ldic papers and docDnenbdion 

• craallon of technk:al reporls and desafJAbes 

• ollice work 

• lrUrface to CAD tools 

Out of the author"s experience the most appropriate tool inclucfing these re
quirements is VENTURA Publisher in combination with a wordprocessor (e.g. 
WORDSTAR) and a powerful graphic tool (e.g. DESIGNER or the graphic 
editor included in the CAD package, if powerful enough). 

To create mathematical formulas one should await Version 2 of VENTURA 
(April 1989 ?) which has enhanced features for that purpose. That avoids 
usage of a further package (e.g. PC TEX) for which training and maintenan
ce would be necesssry and for which exists no interface to a DTP-tool. 

For the time being there is no high resolution saeen on the market satisfie
ing the needs of DTP in a SOllld way. In about 4 months things will have 
changed so that a recommendation should be delayed. 

Estimated costs for software: USS 300'J.- plus installation and training. 

Distributors: - EDTZ. Ottobru1n Munich. Germany 

- Ueberr8lar Media. Vienna, Austria 

- CornsUer 2000, Vienna, Aullrla 
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7. Installation, Training Maintenance 

At. the tine being there exists only little know how regarding the instalation, 
us&ge and maintenance of hardware. operating system and CAD tools. 

As these are very complex subjects it is highly recommended to send experts 
for the purpose of instalation and trair*1g of the staff. Private study will be 
very ineflicienl 

a.Hardwse 

The chosen company or dislri>utor must be i lfonned, that there is a chance 
of starting busi aess i1 Abria i'l lhe fub.n. So they should provide an expert 
who instat~s the componenlS and trains the staff in the maintenance of the 
hardware {minimum 3 days). Set of detailed manuals must also be provided, 
to alow local maintenance i1 a proper manner. 

The use and means of troubleshooting on MS-OOS level must be trained. In 
adcfdion the use of tools (wordprocessor. graphic user interface.DTP- Tools) 
has to be taught 

This job could be done by a UNIOO expert (3 to 5 days). AV811able literature 
must be provided. 

c. Software for PCB 

A minimum of 3 days training by an expert of the company should be provi
dect 
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APPENDIX 1 

Software Configuration for CAD Tools in the fields of PCB 
design, layout and simulation 

1.Prtces: 

'he kindly request to state the price for each of the following items covering 
the functiona6ty described in point 2 

• Schematic caplUre 

• Placemn/ Roming 

• logical slnUalion 

• PSPICE 

• Demonsbalba Package 

e Tralnkag for PCB-Software 

2. Functional Requhmenls 

Please answer the following questions as detailed as possible. 

The following hardware configuration will be provided: 

AT-compatible, BC91>, 20 MHZ, 2-4 MB RAM, 70 MB Disc, Bus Mouse, Color 
monitor. 19". min. 1024* 768 resolution, monochrome text monitor flf neces
sary), MS-008 (UNIX later on) 

2.1. System Dependancy 

a) No 640kB limitation in MS-DOS (the minimum of supported memory should 
be4MB) 

b) Is UNIX portability provided 

c) Computing time per connection in auto routing (min. max) 

d) Graphic card: - is Metheus/Omega 1024*768 supported 

- which card do you suggest 
-

e) How easy can one switch between Hi-res and EGA 

f) Is documentation In English available covering the whole functionafity 

g) Is there the need of an accelerator or coprocessor 

h) Which tablets are supported 

QWhich bus mouse is supported 

DDo you support or recommend double-monitor configuration (one text/one 
grap~ic). 
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k) which HW components do you rcommencl, which do you sen and maintain 

Q where and how can a detailed demonstration be organized 

a) libraries: - CMOS/TTL Included 

- ectendable by a graphic edlor 

- which edlor Is supported 

- which odiU format Is supported by the edlor (irarface to DTP) 

b)Editingfuncl: - Grid, which Is freely changeable 

- Rtmberballd technique 

- ~copy/etc 

- Swap mode (clipping) 

- Input by coordinates 

c) Automatic safe of the ecflled data (time interval must be chooseable) 

d) Design rule check: what is checked 

e) Which reports and statistics can be done 

f) Limitation of the number of components/connections only be memory 
g) Graphic output is supported for which matrix printers 

h) Interfaces to - Placemed I Routing 

- Logic slnUator (which?) 

- PSPICE 

- DTP 

2.3 PlacementlRoullng 

a) Automatic and interactive placement 

b) Automatic and interactive routing 

c) Reentrant ability: can placement/routing be interrupted and taken up again 

d) Which algorithms are used for placement/routing 

e) Multlpass routing with different sets of parameters 

Parameters are: - 11.n1tat1on ot vtu per connection 

- concentration on certain areas of the board 
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- max langlh c:A diagolllll romes 

- alocalion c:A horizontal and "9ltical layers 

f) Angle of routing (45 deg or~) 

g) Number and shapes of pads and vias 

h) Rubberbanding for i deractive work 

ij Zoorr*1g, paning, etc. 

j) What are the~ .or the shape of the PCB I can areas be protected 

k) Mininun Grid: 0.01 mm I gridess routing possible 

I) Back amotation 

m) can the nlninun of clearance space be set 
n) SUpport of SMD 

o) Which text features are available 

p) Which reports, statistics and 6sts IJElfl be aeated 

q) Output: - comol plots on matrix prWer (which?) 

- HPGL -formal for pert pkJaer 

- GERBER - formal for rnedW1ical plotter 

- solder stop mask 

- otiput on ties 
- Is the 1hickness c:A plotter pens conlrollable 

2A Simulatlon 

a) Logic simulator: specification of the functions 

b) Is PSPICE available 

c) Output of logic simulator and PSPICE possible on matrix printer and/or file 

d) lnterraces to DTP 
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APPENDIX2 

Hardware Configuration for Workstations in the fields of PCB 
Design, DTP, Microprocessor Development and Laboratory 

We kindly request to state the prices separately for every of the following 
items. 

The offered microcomputers must be fuBy AT-compatible and should be pro
duced by one of the following mmpanies: 

•COMPAQ 

•SIEMENS 

•TANDON 

1. Workstation for Schematic capture and PCB Layout Price 

CPU: - 1m86 (Frequency: MHz) 

RAM: - 2MB 

Harddisc: - 70 MB"*1im..·1tJO msmaxlnunaccess 
tine 

FD Drive: - 5 1/4•, 360l<Bf1.2 MB 

Keyboard: - lntemalional (US) 

Mouse: - logltech Bus Mouse 

Coprooessor: - 80387 

Interfaces: - one RS232 serial port 

• one paralel prher port 

Monitors: - monochrome, 14• 

- color, 19", resol'*>n 1024• 768 min 

Graphic Card: - - 16 colors. resolution 1024• 768 mln.(e.g. 

Printer: 

Plotter: 

Melheus Omea11 or Galaxy 1024) lnclu. 
ding SW-Driver for Autocad, GEM, 
Windows, VenlUra, Pagemaker 

• malrbc, 24 pins, DIN ~. 284 char/sec 
minimum draft,traclor and frk#lm paral
lel lnlerface cable (e.g. EPSON LQ-
1050) 

• pen, 8 or 8 colors, DINA3 ,serlal Interfa
ce cable, HPGL forrMl (e.g. HP 7475 A) 
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- Pens. refllabe, different thicknesses 
from~.1 mmto1 mm.1.smm.2mm 

- addtional 2 MB RAM 

- addlional hard disk drive. 40 MB 

- Backupste-camer 60 MB plus 10 cartrid-
ges 

2.Workstallon for Desktop publsl*'9 

CPU: - 80286 (Frequency: __ MHz) 

RAM: - 1MB 

Hard disc: - 40 MB, 30 ms access time maximum 

Floppy: - as In 1) 

Keyboard: - as In 1) 

Mouse: - as In 1 

Interfaces: - as In 1) 

Monitor: - monochrome, 16"/19", resolutfon 1024 • 
1024min 

Graphic Card: - resolution 1024•1024 min. lnciudlng sw-
Drlver for MS-Windows, GEM, 
Autocad,Ventura. Pagemaker, (PC-TEX 
?) 

Printer: - as In 1) 

TOTAL for DTP 

3. Workstation for microprocessor development 

CPU: - 80386 (Frequency:_ MHz) 

RAM: - 1 MB 

Hard disc: - as ln2) 

FD: - uln1) 

Keyboard: - uln1) 

Mouse: - uln1) 
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Interfaces: - 2 serial RS 232 ports 

- 2 paralel ports 

Monitor: - monoct.rom. 14• 

Graphic Gard: - EGA/HeralesNGA 

Printer: - Mahi>< (low cost), DIN A4, friction (and 
tractors.paralel lrterface cable 

Total for MPO: 

4. Workstation for Laboratory 

CPU: - 80286 (Frequency:_) 

RAM: 
Hard disc: 

FD: 

Keyboard: 

lmerfaces: 

Monitor: 

Graphic card: 

Printer: 

Add on: 

TOTAL for LAB: 

5. General 

- 1MB 

- asln2) 

- as in 1) 

- plus 1 drive 3.s•, 760 kB/1.4 MB 

- as in 1) 

- as In 1) 

- color, 14• 

- EGA/Hercules 

- as in 3) 

- IEEE 488 card 

Power supply: - 220 v. +/-10%, 50 HZ 

Number of free slots after complete installation of the above described con
figuration must be approx. 5 (AT, XT) 

Software: - MS-DOS V3.3 , GEM and/or MS 
WINDOWS 

Material: - Floppy OS/HD (1.2 MB): 30 packas a 10 

- Rlbbons(prlnter) : 20 per printer 

- Paper: 2 boxes per printer/plotter 

- all necessary connection cables 
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Manuals: 

Training: 

Guarantee: 

Maintenance: 

Spare Parts: 

- 1S -

- FDBoxes 

- all necessary documentation for 
!yStem·s use. Complete hardware des
~ which alows rnahenance in a 
proper mamer. 

- far tnulSferring rnahenance know how 
(approx. 2-3 days) 
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Appendix 3: Hardware Configuration 

: ·--- ! . ,,,.,.,... . : ··----= ! ----·, ! 12"/14" ! 
• • 
' I I I 

-

- .• Monior 

Color 
19" 

mh. 1024x768 

PCB 

80386 

2(+2)MB 

70MB 

(+40MB) 

FDS.258 

80387 

Mouse 

(Tablet) 

(I.AN) 

serial 

Daralel 

@---

Matrbc~-, 
FonnatA3 
HighSpeed 

~ · · Montor 
·Monochr. 
19" 

lnln 1024x1024 

DTP 

80286 

1MB 

40MB 

FDS.258 

Mouse 

(I.AN) 

serial 

paralel 

Malrllc~ 
FormatA3 
HlghSpeed 

[3-

~- Monilor 

Coloi 
14" 
EGA 

MPD 

80386 

1MB 

70MB 

FDS.258 

serial 

peralel 

Mouse @---

~_,.....:.. Monllor 
Color 
14" 
EGA 

LAB 

80286 

1MB 

40MB 

FD5.25" 

FD3.5" 

IEEE 

Mouse 

(I.AN) (I.AN) 

serial ,._-~_rial ____ ~ 
' ~paralel...._ _ _.--r·-1-......:· paralel;.;;,,;;;;;;,...___, 

II i 
MaUlx Prfnler 
FonnatM 
LowCost 

!--..a...--
i 

I 
MabfxPmer 
FormatM 
LowCost ,..._ ___ ... 

' I 
! 
: 

----------------------------------------' t 
i 
I 
! Penploller 

- FormatA3 
6pensmin. 

----·--
PrinlerJPloner can be 
used wllh anolher workstallon 

all Keyboards International 

opllonal Components are set In ( ) 
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APPENDIX4 

CIRCUIT BOARD PLOTIER (Comp. LPKF CAD/CAM Systeme 
GmbH.) 

llact*1e 

1. Cira.lit board plotter LPKF 101 Hl-P (High Precision) 

2. Compressor include 90 I container 

Special Equipment and Accessories 

1. Machine caps for noise redudion and dust prevention 

2. Vacuum cleaner 

3. Silencer for vacuum cleaner 

4. Pilot pice, 3mm aa for fitting holes in the machine table tap - 20 pieces 

5. Baseplate for film-engraving: 2 pieces 

Mlll/DrlDlng Tools - Union carbide Tools 

1. LPKF universal milling dnlling cutter 

• 0.2 mm 50 pieces 

• 0.3 mm 100 pieces 

• 0.5 mm 30 pieces 

• 0. 7 nun20 pieces 

2. LPKF film cutter 

• 0.3 mm dla20 pieces 

3. Spiral drill for drilling PC-Boards 

• 0.6 mm 20 pieces 

• 0.8 mm 40 pieces 

• 0.9 mm 40 pieces 

• 1.0 mm 20 pieces 

• 1.2 mm10 pieces 

• 1.4 mm10 pieces 

CAE/CAD Selection - QSPAE - Tirana - Albania 



- 18 -

4. Contour router to mill PCB conlcU's 

• 1.0 mm dia.10 places 

• 2.0 mm dia.10 pieces 

• 3.0 mm dia.10 pieces 

5. Tool for alumini.m engraving: 10 pieces 

6. Flm engraving fol 220 x 310 mm: 50 pieces 

7. Ori underlay material phenol DIN A3: 10 pieces 

Tralr*lg 

1. Necessary trairing days 

2. Price per day 

lnstallatlon 

1. Necessary instalation days 

2. Price per day 

Note 

Our request is based on the LPKF CAD/CAM Systeme GmbH. 
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APPENDIXS 

Software Configuration for DTP: 
WORDSTAR (englsh version) 

Graphic editor eg. REDCAD, Designer 

VENTURA(englsh version) V1 .2. Upgrade to V2.0 as soon as avaBable 
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