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Threat to Computers & Other Appliances
From the Power Line and Means of Protection

Conriters and all ather elecuricnl

ppilances. wheiher domeste o
al, e renstantly under Lhreat

Traui power [iie abnosmallties, The
wanire of these abuneraiities in the
Econmnieally Developing counlries are
are vnlhinkable In the
cormmically Advaneed Countries,
rerefore 1o solulions 1o such power
1e problems have conte fron putside

In 1081 when every electrieal gadget
In iy house was damaged due o a
o high voltage
neiring an sstounding 400 Volis, |
lanked far possible causes and
soltisns. | wree eiers in newspapes
colueins, vonsulled engincer fricnds
Seme said Lhal when Lhe phase line
toniehies he Neutral line. vou get 440V
on your 220V line, This was
unaeceptihle,
wonld cause the cire

Hlectrical aubstation Lo Lip. Aller quile

LIt ul searehing 1 could convines
iuysell Lhat 1F ihe @Neutrali in Lhe power
e els loose or disconneciod we enn
ot such high wallages approuching Lhe
Phise o phase vollage (440V), Besides
I e @Neutzall line is hin and If there
= an unbalanced load disivibution
wmong & three phases in e wea. we
uy el high voltages i Lhe
e range, Some mionths back,
a welding 1nachioe repatring » broken
e i our residential area suddenly
n 1 1he voltage protection
wechanism in my house Lo trip,
mensured (he voltage. il showed 280
valis | Our aren had a lemporary line
with a Liin Geulrali, So it is a slmple to
cur Taudl, wid can hil any house or
(aelary or oilice atmost any day |

authoritics and may drop if te toad is
heavy In an area, Buildings getung a

eNeutrali and onc of the thres phases
which are called &Livei. 1l (he ENeulrali
becames loose or open al any sircel
junciion. the single phase supply
Tollowing Lhis polol amny have wild
values. I may be only 30 or 40V in
seme houses and 400V in others
depending on lond. A loose Neutral
Junction is very easy to occur due to
ce
developing  country  like
Bangladesh. bul net in the develaped
orld.
A 3-pbase system is complicated to
explain, To illustrate Lhe prineiple. o
simple 440V, 2-phase system i shown
in this diagraen, 1f all the junctions are
all right [normall. 220V is obtained in
both the single phase branches. if the
ENeutrali becomes apen (abnormall. the
single phase vollages arc not 220V any
mere. A hause or factory having a heavy
load in the neichbourfiood will have a

Dr. K. Sudique-e- Rabbani

Professor of Physics, University of Dhaka

or loo Igh. Vollages less than
I85¥ in rhe 220V line may
damuge equipment like Refrigerators
and Air Conditioners, Veltges greater
than abowl 260V will damage almost
by equipment {of course, some modern
TV sets will stand up Lo 300V]. In fact
veliages s high a5 440V (the phase o
phasc voltage in the Jd-phase
distribullon system) have been found to
appenr on the 220V/240V single phase
line in Bangladesh anc in many
developing counteies which deslroy
every conndeted ecquipment
iastantaneously
Far equipment cunaing on Lhree
phase. phase-to-phasc vollages less
than 370V may damage motars. Though
the oecurrence is rare. vollages above
460V would be dangerous. Besides, i
one of the phases is tiscannecled (e, a
missing phase). molars burn out
quickl

1 The wollage may hecame too low

There may be froquent power
cut, i.c.. power comes and foes

low resistance m:h than your house
fshawn ns 4 [ and 40 ( . for
example) [‘hcn the phusc to phase
voltage (440Y] will be civided  belween
the two single phase loads in proportion
1o the resistances, Thus lhe bullding
wilh the heavy load wiil gel a meagre
40V while your house will expericnce a
dangerous 400V Al your dear
appliances witl simply burn out in a
flash! As iLis a result of unequal
division of phase 1o phase vallage, you
may get dangerous high voltages even if
your single phase line volla
remain much below
possibility Increases during storms

HOW DO WE GET 440V ON 220V LINE?

11 takes only a loose junc

ion at the "Neutral’ to do it It

ABNGRMAL

A Simple two-phase example

The street fine supplying oue domeslic
power is basically a 3 phase system
wheee [he vollade belween any lwo
phases is about 400V (in some arens
440Y). A lourth wire called (he ENeutralt
i commen ana (he voliage belween this

Newiral o uny ol Lhe phases 18 abaut
220¥. 11 may vary slighily depending
v transformer sciting used by

when the junctions are more likely to
‘become loose,
POWER LINE ABNORMALITIES -
There are several abnormalities
commonly found on our domestie single
phase 220V line or in lhe ndusteal 3
phase 440V line. Some of the Importsan
anes are briefly described below,
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. This is
for mosl equipment. reducing thelr lile
cxpectancy. However, s siluailon (s
even more dangerous for equipment like
refrigerntors and air coolers which
utiitse a cooling liquid-gas mixture. A
high pressure builds up In the freezdng
Kas immedintely ofter the Iridge Is
swilehed ofl, and the motar of the
compressar may burn out if time bs nol
allowed for the gas pressure to setile
dawn before switching the appliance an
again
There may he sudden transient
8$urg;s anel spikes of very large
valtage [few Lhousand volls)
lasting only a few microseconds due lo
switching of heavy meotors. or lightniog
nearby. Such voltage surges do not
damage or affect ordinary household
equipment, Howaver, computers and
computerised equipment are likely to be
damaged.

SOLUTION

Laakling for ready made solutions. |
fourcl none avallale n the market. So |
nad to design my first eleccronie
abaormal voltage protector that wonld
protect my fridge from 440V on the
2209 line before we bought a new one
back in 1981 Later through the yeors |
found that others in Bangladesh have
alse tried to solve this probiem but
none of these would siand valtages
higher than 300V. while we get atmost
400V on Lhe line. Séine years back L.
together with my students, started
marketing of this deslgn which can
stand 440V and recenlly we named
this producl as VOLT-GUARD®.




PRIMARY PROTECTION SCHEME
To s
and low voli
basic voltage protection scheme should
have the following primary funetional
features, Addilional features which
enhance the capabiities are deseribed

Inser.

220V SINGLE PHASE
High and Low Voltage shut off.
440V capability
The primary feature should 1
disconnecting power to cquipmer
leyund 1 specified safe raoge of voltage
e b at the upper and Lhe lower

cnd. and, belng able Lo stand
contimious 430V, This is 1o ensure that
the unit will protecl connected

equipment without self destruction even
i st tu phase vollage o
appenrs on (he single phase line at any
Linke. Bagic Voll-Guard unils for neminal
220V line are designed 1o switch off
mting power if the volinge leve] exceerds
260V, considered o be the uppermost
sale level: ad il Lhe voli
180V, considered to be
level, Within Ihese Ianits. inpul voltage
is passed on 1o Lhe output directly.

i scheme of prolection Is shown
in lig 1. This uses an eleclromagnetic
relny 1o switeh main line power to

elsctromagnetic relay of Uie Volt-Guard
elecironic circuilry. However, a re-starl
delay s necessary lor safely of
equipment 23 described later.
Voltage Hysteresis

1t can be seen in Fig.2 that we have
Introduced a woltage hysleresis of about
5 10 7 volls for reconnectian. This is
important. otherwise. if the line voliage
remains around Lhe Lrip points.
repetitive switehing would occur due Lo
normat line voltage fluctuations of a few
volts (whieh are caused by lond
switehing in Uie vicinity]. Besides, when
Lhe protected equipment itself switches
on. an initlal onrush of high current

uses o signilicant veliage drop in the
line. 1f the line voltage remains slighUy
abiove the low trip point this causes an
undesirable situation il the hysleres
voltage is not large enough. When
altempt js made lo switch Lhe
equipment o, the voltage goes low, (he
Volt-Guard trips and switches the
equipment off. This causes the voliage
lo increase again to normal value, and
the Velt-Guard Lries Lo swileh again.
Anti fluctuation (Re-start) delay

To avoid repelitive switching SONI
and £OFFi of connected squipment
when power llne voltage flucinales
frequently beyond safe limiils. of during
frequent blackouls. an EAnli Nucwation
delayi {may also be ienned as re-start
detay) function has been incorporated.
For cocling equipmenl  like
Relrigeralors. Freazers and Air

Fig. | Basic scheme of protection
onceled cguipment. The relay is
operated Dy The Voll-Guard electronic

a0 vk,
Figg 2 Allowed and protecied voliage ranges
input line vollage and takes appropriate
sieps io pperate the relay. The relay
cantact is connected such that it
switches power ON when the relay coil
is enerdised, by using the 'Normally
Open (NOF contacts of Lhe relay, This
scheme ensures [nil safe C\l)ﬂ“allen, If
any fault of the Girst degree occurs in
the elecironic circuliry, the relay cail
will not be energised and no power will
gu te the oulpul. A graphical
representation of Lhe protection scheine
is shown in Fig2.
Automatic Reconnection

A Voll-Guard reconnecls power
automatically when the line voltage
comes back within safe normal range.
This 1s achieved Lhrough Lhe

o | | Conditioners, (he Ume deliy hos been
i) chosen ta be between 3 and 4 minutes
G whlle for afl clher equipment including
computers. about 15 seconds have been
- } chesen. Without such delay the |
it im the cooling equipment |

may heat up or burn out because of a
heavy demand on current since a high
pressure in the freezing liquid /das
cireull builds up immediately an
swilehing. ofl., Again, in_compuler.]
monitors and Televisions, the life of 1
mmmm in the cathede ray (ubes would
uced without this delay. We have
dlan designed Volt-Guard units with
dual tme delay functions so thal bolh
types of equipment can be connected.
Short Circuit and Overload
Protectios

To protect house wiring from
caching fire from shorts aceurring in a
faulty equiprment or in the Volt-Guared
itsell. a replaceable glass carlridge fuse
ar an exira miniture cireuit breaker is
provided al the inpul ie Lhe mains
puwer.

SECONDARY POWER CONDITIONING
FOR COMPUTERS

The primary Voli-Guard system is
the most essential part. However, for
Computers ] c\emuulensen
equipment the following additional
protection devices are necessary

Surge Suppressor, Dual Stage

The surge suppressor in the Voll-
Guard system has heen specially
designed using high currcnl varistors
(MOV] to reduce high valiage surges
Ithousands of volls occurring over a few
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microseconds) 1o sale levels. Common
Stabilisers having this facility use only
o single varisior belween the Live and
Neutral lenninals. On the other laad

T L5
wam i GD GD s
Fig.d: RE filler & Surge Suppressor netunrk

in our design. wo stages of
sophisticated surge suppression provide
extea protection fram particulacly heavy
surges. T the lirststage Uiree varisiars
are used in a slar nelwork between all
the Live. ncutral and m1h lines, and in
the seeond slage lwo varislors are us._u
23 hown i Tig 5. This hat been
designed in order Lo proteet equipment
from surges appearing on any of the
lines. UF the earthing Lo underground
soll is noy praperly done with Lhick

WIrCs, SUrges s ron the earth
line as well. Reporis of such damanes
are there] However. thls arrangement

needs that you eonnect the live. neutral
and earth 1 mm‘\la ol the plug
properly. otherwise, in case a varistor is
sharted due to a parliculnrly beavy
the metallic casing would be
connected 1o the live Lerminal and pose
shock hazard. If the connection is
properly made, such a fault will
produce a sharl eircuii and provide
safely by blowing Lie fuse or eireull
breaker. (Of course the varisior
connecied (o carth would not blow if the
earth conuection was hol there in the
first place, However. this i an unsafe
practice beyond normal safely rules ane
must be avoided.
Radio F‘fequency Filter & ‘Spike
— ssion

The RF flier m 1|:e Vol Guard uses

wa LC filer sections in bolh the Live
and Neotral lines with the earth as
comman, and is alse shown in fig 3,
This eliminates high frequency noise
coming from nearby radio transmitters
ar from equipment gencraling sueh
frequencies which may corrupt a
running computer program. This alse
heips In reducing sharp spikes wilh &
faster response Lime ha) possible with
the varistors alone.

EXTENDING USABLE VOLTAGE
RANGE, VOLTAGE STABILISATION

“To extend the usable veliage range,
voltage stabili
must be remembered that 3 voltage
stabiliser Is nat a proleetor, it only
allows you 1o use equipment during
pericds when the voltage may be
slighty higher or slightly lower Lhan the
safe limits. To be cost effective practical
siabilisers usually have a range of
140V-300V at the most. They will
stubilise the line voliage I within these
limits, A stabiliser will give oul unsale
voltage if the tnpul voltage is beyond
these limils resulting i equipment




amuage: and in conntries like
wlesh we have such abnormal
AMiages quile requently. Besides, an
rlinasy suabiliser el will burn ot it
1w voliage Is imore than 300V, which as
w have discussed before. is a real
vasibility iy fime

Far {his reason 1 ordinary
sahilisers should not be marketed at
W i developing countries. as people
I i Lilse sense of security.
ven though the cost inereases, oll
{abiliscrs should have un inicgrated
alt-Guard Lype protecion systent.
BT GHIARD 15 A usT WA
TABBILISER 15 NOT.

Mechanism of Stabilisation
are diflerent mechanisms for
isaton. A common design
ervo molor which gives out a
ery goor siabilised oulpul normally
1h a wlerartee (vartation] ol about
. However, sunh stabilisers are not
uliahle for vleciranic cquipment,
srticulirly for computers, s they take

+lnig time, ihout sne third of a
weonth, 1o stabilise (the molor has o
o which ix Inherenily o slow
wcess). For ddlen change from a

et wltags 16 3 Tikshee viltage i the

i, Lils tvpe of stabilisers may give out

nere ik A0V for Driel periods wig

nany eleetranie cirenits including

sonnghiters e been reported datged

oy stelt occurrences. The power line
ais in U

preferably use systems of less than
10A capacity leguivalent 1 2.2 KVAL if
passiisle.

Such stabilisers use a multi-tapped
transformer where the taps are

appropriately switched by fast relays in
order lo get a stabilised ouipul. A

Fig.4: Block disgram._of Valt-Cuard with
cabitis

scheme of a general Lype of Voll-Guard
with Stabiliscr is shown in fig. 4. This
type of stahiliser gives an output which
is notL constant bul varies within a
certaln safe range. usually within (5%
or (10% of e nominal 220V.

Though nol exactly stabilised i the
strict sense. all commercial equipient

ot A e, ot
Fig.5: Voltage: scheme of Veli-Guard with
Stabiliser

block diagram shewing the VOLT
GUARD sysiem for compulers with all
the above functional features is shown
in fig 6.

ENSURING CONTINUED
PROTECTION SELF TEST

Normally the Voli Guard unit should
supply power Lo cannected equipment
and il should protect enly in abnarmal
conditions. However. there must be a
scheme lo indicate that (he prolection
m 1 is not malfunctioning,
wi connected equipment is
running it should nornetly mean thal
the elecironic cirouit of e Vyll Guard
is all right. otherwise the relay would
noL be engrgised. However, there s a
are and remote chance that the refay
COtacts bre welded togelher. when here
would nat be any protection. (OF course
this snay happen only i an excessive
current is waken Lhrough Lhe relay
Normally Lhis should not cccur as (He
main fuse will blow with excessive
current.) Under such a situalion one
would ot know of the danger since the
equipment would run during normal
power condilions. Therelore seli-test
against relay contacl welding Is very
essential, This has been achicved in the
Voli-Guard in an ingenious way as
described below,

As menlioned helore, an anti
Nuctuation (re-stary time delay of a lew
seconds or a few minules is provided in

clecironic equipnient | 5re gesigned Lo work satisfsctor the automatic reconnection system. [n
e e first ~°m>ml""“5 1o blow. For | within Lhe (109 range and an the Voll-Guard an oulput power
\]Hb sot such rs are only
able for miolars and sinilar
sipsti kit s b e
Uit inelading compuiers,

Ferroresonani Lype stabilisers also | vouna s,
affer @ good stabllisation. but again staguzEn Py
these ke aboul ten cycles, ie, aboul orotesgs
wie fiflh of a _seconcd. Lo stabilise, amf Fab Reta ounns

ol suitable for cmnnul:rs o]
anel other electronic equipmen e
chectramasnetic reiny bused type
an

modern day computers and electranic
equipmens provided the relay used has

s response. of the arder of 5 1o 10
milliseconds (1 inilllsee. cquals ene
thausandils of & serond). Again. relays
eontacling more than 10Amps of
current tend 1o be slow (20 to 30
millisee ), s computers shonid

.6: Dlock diagram of tatal protection and conditioning scheme as for the Volt-Guard.
with stabiliser for compiaers

220V is nat necessary. In fact. many
equipment can operate within (17% of
the line voliage (182V-258V). The
voliage scheme lor the Volt-Guard with
(0% stabilisation is shown in (5. A

indicatur is also laken from the
oulgeing main line conneetion of the
relay contact (the ane connecling the
actual load). So, when mains power ta

(Continued puge 67

your most dependable

e UM [meive

100 '[20 133,166 700 MAH,
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Informix’s Universal
Tver
Iaformix Software Ine. and Oracle
Corp. nl 1ISA nre iaking dilferent paths
Loy thie ™ rrsal”

E¥

SystemSoft Software in
HP's Pavilion PC line
Hewlett-Packard Co. of USA will

include SystemSs CDrD '5
Lroubleshooting _client
SystemWizard. wih Its pavilion Bae of
tauliimedia PCa for home users.

tnlocix's snantra is centralization :
The Informix Universal Server stores
bath tradiional data and custom dala
types. such as mullinedia vbjests. in
e dasabase
Infurunix clalns in lhelr system one
sever will manade everything in one
plnce. Manaming one thing it replicates
aulonmiically and fas une scmantle for
distributed guerics or upedales.
Tnformix Louls this as a major

performanee and manageabilily
advantute uver Oracles  mare
distributer

But Oracle olfiwials claimeed they
already have what it 1o meet thelr
vustoniers’ demands Jor extendibility.

suftware will bring
the bser through @ serles of queslions
simed at solving mest common
problens. If Lhe soltware ean't find a
selution. it autamatically issues a query
la a SystemWizard scrver at the
eompany's technlerl support cenlec.
SysiemSoll. The server sofiware is
capable of diagnosing furtner problemns
wnd forw £ queries ta support

n:prl:scm'\ll\‘cs
HP  has recently licensed
stemSoft's BIOS and PC Card

preducts. The ngresment alsa calls for
the companics to jointly dgvumr.
troubleshooting database b
accessed trough SystermVi
Pavilion PCs

r(l Fnr HF

Apple’s Speedy
PowerMac

Apple Computer Inc. taunched a
new line of camputars to replace the
Performa line.

The PowerMac 6500 series will
include a swstem with o RISC chip that
runs aL 300MHz The performance tests
©on the machings showed it 1o be more
than twe Lincs as (ast as a 200MHz
Penllum MMX cmp on cerlain grap
inlensive progra

e will f:ffrr configurations almed
i Huwne et small hau.s:nessu and
“nonprofessional crentiv

Systems [eaturing a Q.Aalblﬁr syslem
with' 32MB of RAM and a 3GB hard
drive cosis $1999. Systems with the
275MHz and A00MH2: ehips will ship
May and are expected to cost abeut
$2.209,

Creative's DVD launched
eative Labs Ine. la
Ve Disk [DVD] upgrade kit. The S459
Creative PC-DVD mcludes ¢
one need o be able Lo reud DVD disks.
less of whether they contain a
Swltware apliention ar + fehrare length
At
Fhe PC-DYD kit Includes the
Masshushita-made drive, which can
play CD-audin theks, read u_»imm; Al
X specd. ane readd DV ar 9X
CD-ROM speed. The drive [nnncus to
an IDE inlerlace and it can use cilher
Lhe primary or secondary channel ks
masler ar slave,

Deskiop software sales
$10.6b in North America,
Incereases 22% Asia

PC application software sales
reached $10.6 billion last year, up 8.3%
fram 1993,

Softwire sules in Jipua. Chin.,
Austealia and serveral other nations in
Lhe Asian-Pacile region grew by 22% in

% hing $1.4 billion. The growh
rate fat cutpaces the B.3% salea growlh
for soflware products In North America
last year, according Lo a Software
Publlshers  Associailon  rcport
relensed rocently.

AMD K6 Arrives

The AMD-K&6/PR-233.
cheaper than Intel's sixth generation
CPU. offering comparable perlormanes
arrives in the market, This 233-MHz
chip and Its two siblings--the KB/PR-
166 and the KB-PR-200 plug into the
same socket a e classic Penuum and
are tully compatible with the x86
instruction st

Manufactured on a 0.35-wnleron five-
jayer-metal process, the K6 is almost
20% smailer {162mm? ta |98mm3)
than a Peatum Pro yet contains 3.3
millign more transistors (8.8 million to
5.5 milllon). Most of chese additiornl
reside in the chip's primary
eache, whjch at G4K«is larger than thal
of any other x86 processor.

Threat to Computers
(Continerl From poge
the Guard umil is switched an the
output sndicator will glow afler the
appropriate delay (I Lhe contacls are not
weldesl. [n case Lhe contacts are welded.
Ihe gutput Indieator glow ns soon as the
power I8 switchad on 16 the Guard unil
without any delay. Thus Lhe user can
periovicaliy perforio Lhis test and
cnsure whether the unit s giving
protection or ot
THREE PHASE SOLUTIONS
Three phase Voltage Guard systern
ftuve alsa been designed with
protections as sbove lor singla phase
equipmenl. However. the apeeific
lunerinns are described below,
High and Low Voltage shut-off,
simultaneous

The Voli-Gueard unlis for Three
Fhase cquipment shut off all of the
phases  Simuoltancously At~ the
accurrence of unsatc high and low
vultages in any of lhe phnses, This is
exsential [or tiree phasc motars used
in Alr canditioners ar i Industry.

Phase Loss shut-off

If one of the phases do not have
power dUE Lo any FEASON. MOLGES iy
burn aut. For lihls reason the three
phase design of Volt-Guard wil shut off
ull the phases in the event of a
phase Ings.

SUMMARY
Tt is clear that Lhe

igh-low cue-off, bullt in Stabiliser,

4oV,
RF filter znd Dual stage Surge

countrics have power line prohiema
kable of io (he developed world

Since some of our problems and needs
unique. il is the responsibility “or
technologiste In our countries (o deslpn
aml ds\.sk)p suitable proclucts. The Volt-
wilh proteeting capability up to
450v is such a product. and Bangla.guh
can boasl oy it 1. topether with my
students eared in ng A
commerciel Yontute gn thlg new product
in 1988, 1L look 2 lot of pains in the
beginning to coavince peaplc of its
necessity and its difference irom an
ordinary cusrent cut-out or a stabliiser
How Uie general public, who undersiand
their money is worth and has the
patriotism Lo Support & kecal ingluscry if it
gives a quality product, has come forward

has well accepted the new produel.

We have already received soime reports
10 5eTve us_ testimanles ta Lhe high level of
protecrion offered by our Volt-Guacd
systems. In enc Incident in Guishan,
Dhaka. an Iran rod fehl fram a high
construction site and momentarily
e 11000 vl linc to the 220
wolt_line. Many equipment In the
cennected bullding including

pB . the

offered by any device 1n the world, OF
course the Voit-Guard unils burnt down
as ne equipment of this category are
designed o withscand 11080V, but they
saved (he prechous computers.

There was another report from
Chitagong where line vollages behaved
erratically in the city for a few houts, But
none of 1he compuiers profecied by pur
Volt-Cuard systems were damaged at all

a Japanese Electronie expert
visited 1s thraugh the Export Promation
Bureau, HE made a comiment thal we are
etter than the Koreans, Today, we can be

roud of manufacturing & product that Is
polsed o enler the International market,

It = heartening ta learn that aleeady a
number of other local companlies have
started manufacturing similar products
Howeever, they should iy o comprehend
and incorparate all the desirable features
mentioned In this article. o that wsers
are nol left with a false sense of securlly
without acluaily having the truc
protection, We hope that this new
teehnology from Bangiadesh wiil so

el %

enter the world nw
for our country.

reapect

were damaged, but unbelicvably,
Computers i ene offlee which were ON at
the Tateful moment, were completely
unharmed] They were protected by our
Computer model Valt-Guard systems
which have protection capability up to
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Tel : 9568551, 807601 Fax : 9562667 % g
VANSTAB E-Mail : vantage@dhaka.agni.com % Ch
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arc available here.

PROCESSOR: 486DX2 66MHz, 486DX4 100MHz,
PENTIUM 100/133MHZ

RAM: 72pin SIMM RAM. 4MB / 8MB / 16MB, EDO

HDD: (640/850)MB, (1.2/ 1.3/ 1.7/ 2.3/ 2.5)GB (Quantum)

F.D.[> 1.43MB (TEAC, PANASONIC, SONY, MITSUMI}

VGA: PCI 64bit CARD with software MPEG, MPEG Card

MONITOR: SAMSUNG 14" & PHILIPS 14" COLOR.
CD DRIVE: 4X, 8X, 10X, 12X, (NEC/CREATIVE)
CD-ROM Multi Media, TV CARD

Mouse, Mouse Pad. Keyboard, Casing. Lan Card, Dust Cover,
Ribbon, Monitor Glass Filer, Joy-stick, CD/FDD Drive
Cleaning Kit. Speaker & all kinds of Computer Acocssories

| Shantinagar Bazar (Opposite to Habibullah Bahar Coll ¥ Progmmming

N posite to Habibullal har College)

* PHONE: Off 404327 Res: 9121519 FAX: 839589 (Long Courscs)
[ MOTHER BOARD: 486DX (PCI) . PENTIUM, [* COMPUTER SYSTEMS ]

486DX/486DX2/486DX4/PENTIUM f

1 UPS GOOVA/ LOBOVA
1 STABILIZER 600VA/1000VA

"1 EMERGENCY POWER

/1500VA

11 PRINTERS

= Typing & Priating (English &

Letters, Bio-Data, Office documents.
Thesis, Books. Handbills cic.
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