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eZ©gv‡b evsjv‡`‡ki idZvwb Av‡qi
wmsnfvM (75 kZvsk) Av‡m  ˆZwi †cvkvK
LvZ †_‡K| GKB mv‡_ GB LvZ cÖvwšÍK
wk¶vMZ †hvM¨Zvm¤úbœ A`¶ kÖwgK‡`i
Kg©ms ’̄v‡bi cÖavb Drm| Z‡e PZz_©
wkíwecø‡ei A‡Uv‡gkb Ges †iv‡evwUKm
†Rvqv‡i GB LvZwUI wkMwMiB A`¶ kÖwgK
wbf©iZv KvwU‡q DV‡e Ges Avgv‡`i
Kg©ms ’̄vb I idZvwb Avq e¨vcK P¨v‡j‡Äi
gy‡L co‡e e‡j g‡b nq (Your Next T-Shirt
Will Be Made by a Robot - IEEE
Spectrum, January 2018 pp.50-51)

PZz_© wkíwecøe Ges bZzb ai‡bi
`¶Zvi Pvwn`v 

K…wÎg eyw×gËv, †iv‡evwUKm,
b¨v‡bv‡UK‡bvjwR, AvBIwU, Zviwenxb 5wR
nvBw¯úW †hvMv‡hvM e¨e ’̄v BZ¨vw` hyMvšÍKvix
bZzb cÖhyw³i µgea©gvb cwicK¡Zv PZz_©
wkíweí‡ei (4th IR ev 4IR) m~Pbv K‡i‡Q|
4IR-Gi bZzb w`M‡šÍi bZzb †cÖ¶vc‡U K…wÎg
eyw×gËv I †gwkb jvwb©s‡K AšÍfz©³ K‡i
wfGjGmAvB (VLSI) A_©vr Bw›U‡MÖ‡UW mvwK©U
ms‡¶‡c AvBwm (IC) ev wPc (Chip) wWRvBb
Lv‡Zi e¨vcK Kg©ms ’̄v‡bi my‡hvM m„wó n‡e e‡j
Avkv Kiv n‡”Q| D`vniY wn‡m‡e AvBIwUi K_v
ejv †h‡Z cv‡i| Abygvb Kiv n‡”Q, †mÝihy³

AvBIwU wWfvB‡mi msL¨v wkMwMiB wUªwjqb
(GK jvL †KvwU ) Qwo‡q hv‡e, †h¸‡jv wewjqb
(kZ‡KvwU) eyw×gËvm¤úbœ wm‡÷‡gi mv‡_ hy³
_vK‡e Ges GB wm‡÷g¸‡jv wgwjqb (`k jvL)
A¨vwcø‡Kkb mdUIq¨vi w`‡q wbqwš¿Z n‡e| GwU
Kv÷gvBR wPc wWRvB‡bi wekvj Pvwn`v m„wó
Ki‡e, †h wPc¸‡jv ’̄vbxqfv‡eB wKQy cÖ‡mwms
†m‡i †b‡e Ges wPc¸‡jv Kg kw³ (power)
LiP Ki‡e| Ab¨w`‡K DbœZ †`‡k †gvU we ÿ̀ r
Li‡Pi cÖvq 10 kZvsk Ges Dbœqbkxj †`‡k
cÖvq 25 kZvsk jvBwUs †jv‡W e¨envi nq|
wewfbœ Gbfvqib‡g›U cÖ‡UKkb A¨v‡±i myev‡`
¯§vU© wPc †h¸‡jv we ÿ̀ r LiP Kwg‡q wMÖb
Gbfvqib‡g‡›U mnvqZv K‡i Zv‡`i Pvwn`v
µgvMZ evo‡Q| D`vniY¯̂iƒc, GjBwW WªvBfvi
wP‡ci K_v D‡jøL Kiv hvq| GKwU 15 Iqv‡Ui
GjBwW j¨v¤ú 28 Iqv‡Ui wmGdGj j¨v¤ú
Ges 140 Iqv‡Ui BbK¨vb‡Wm‡m›U j¨v‡¤úi
mgvb Av‡jv †`q A_©vr GKwU GjBwW j¨v¤ú `k
fv‡Mi GK fvM we ÿ̀ r LiP K‡i GKwU mbvZb
j¨v‡¤úi mgvb Av‡jv †`q| GjBwW j¨v‡¤úi g~j
PvwjKvkw³ n‡jv GjBwW WªvBfvi wPc, †hwU
¯§vU© Ges †mÝihy³ n‡q bZzb bZzb
Kvh©KvwiZvmn nvwRi n‡”Q| GB †cÖ¶vc‡U wPc
wWRvBb Lv‡Z e¨vcK `¶ BwÄwbqv‡ii
Kg©ms ’̄v‡bi m¤¢vebvi m~Pbv n‡q‡Q|

evsjv‡`‡k wfGjGmAvB wPc
wWRvBb Lv‡Zi e¨vcK m¤¢vebv

eZ©gv‡b †Møvevj †mwgKÛvUi BÛvw÷ªi
†iwfwbD 450 wewjqb Wjv‡ii Ges 2025
mvj bvMv` GUv 640 wewjqb Wjvi Qvwo‡q
hv‡e e‡j Abygvb Kiv n‡”Q| GKwU bZzb
†mwgKÛv±i d¨ve (AvBwm/wPc ˆZwii
KviLvbv)  ˆZwii LiP 10 wewjqb Wjvi
Qvwo‡q hv‡”Q Ges Giƒc GKwU bZzb d¨ve 5-
6 eQi ciB Avevi cyi‡bv n‡q hv‡”Q Ges
bZzb cÖR‡b¥i hš¿cvwZ w`‡q cÖwZ ’̄vcb Ki‡Z
n‡”Q| GB iKg e¨qeûj Ae ’̄vq †ewkifvM
ga¨g I †QvU †mwgKÛv±i d¨veB eÜ n‡q
†h‡Z eva¨ n‡q‡Q Ges eZ©gv‡b gvÎ 13wU eo
wPc ˆZwii †Kv¤úvwbB c„w_exi 90 kZvsk
wPc ˆZwi Ki‡Q| GBiƒc Ae ’̄vq 1980-Gi
`k‡K †hLv‡b †ewkifvM †mwgKÛv±i
†Kv¤úvwbB fvwU©K¨vwj Bw›U‡MÖ‡UW wQj A_©vr
wb‡RivB wPc wWRvBb, d¨vweª‡Kkb (ˆZwi)
Ges †Uw÷s‡qi mewKQyB KiZ, wU‡K _vKvi
Rb¨ Zv‡`i †ewkifvMB d¨ve‡jm †mwgKÛv±i
†Kv¤úvwb‡Z iƒcvšÍwiZ n‡Z eva¨ nq|
D`vniY¯̂iƒc c„w_exi GK b¤̂i †mj‡dvb wPc
wWRvBbvi †KvqvjK‡gi K_v ejv †h‡Z cv‡i|
GB ai‡bi †Kv¤úvwb‡K d¨ve‡jm wPc

wi‡cvU©
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wfGjGmAvB wPc wWRvBb

PZz_© wkíwecø‡ei hy‡M evsjv‡`wk ZiæY‡`i
`¶ Kg©ms¯’v‡bi m¤¢vebvgq LvZ

W. GweGg nviæb-Di iwk`
Aa¨vcK, Zwor I B‡jKUªwbK †KŠkj wefvM, evsjv‡`k cÖ‡KŠkj wek¦we`¨vjq, XvKv

fvi‡Zi †mwgKÛv±i wWRvBb gv‡K©U (BDGm wewjqb Wjv‡i)
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wi‡cvU©

†Kv¤úvwb ejv n‡q _v‡K, hviv wb‡Riv wPc
wWRvBb K‡i wKš‘ d¨vweª‡Kkb A_©vr ˆZwii
KvRUv Ab¨ Kv‡iv †hgb TSMC-Gi gva¨‡g
Kwi‡q _v‡K| eZ©gv‡b nv‡Z‡Mvbv 2-3wU eo
wPc †gKvi Av‡Q, hv‡`i wbR¯̂ d¨vweª‡Kkb
myweav Av‡Q Ges Zv‡`i‡K Integrated
Device Manufacturer ms‡¶‡c IDM ejv
nq| G‡`i g‡a¨ Av‡Q Intel, TI, Samsung|
c¶všÍ‡i AMD, IBM, SONY, NXP,
Freescale, Infineon Av‡M IDM wQj eZ©gv‡b
d¨ve‡jm wPc †gKvi| Ab¨w`‡K TSMC,
UMC, Global Foundry BZ¨vw` ïay wPc
g¨vbyd¨vKPvwis‡qi KvR K‡i Ges G‡`i
wcIi †cøqvi ejv n‡q _v‡K| G‡`i g‡a¨
TSMC-Gi evwl©K †iwfwbD cÖvq 33 wewjqb
Ges Global Foundry-Gi cÖvq 5.5 wewjqb| 

†mwgKÛv±i wPc ˆZwii 3wU †÷c A_©vr
wPc wWRvBb, d¨vweª‡Kkb Ges †Uw÷s‡qi
we‡K›`ªxKi‡Yi Kvi‡Y wPc wWRvBb Kv‡Ri
AvDU‡mvwm©s‡qi wekvj gv‡K©U ˆZwi n‡q‡Q|
D`vniY¯^iƒc, fvi‡Zi †mwgKÛv±i wWRvBb
gv‡K©‡Ui K_v D‡jøL hvq, hv 2015 mv‡j
wQj 14.5 wewjqb Wjvi Ges 2020 mv‡j
GUv 52.5 wewjqb Wjvi n‡e e‡j Abygvb
Kiv n‡”Q| wPÎ-1-G GUv †`Lv‡bv n‡jv|

wPc wWRvBbKv‡Ri AvDU‡mvwm©s‡qi Rb¨
cÖ‡qvRb `¶ cÖ‡KŠkjx Ges  Electronic Design
Automation (EDA) mdUIq¨vi| evsjv‡`‡k
`¶ cÖwZfvai ZiæY cÖ‡KŠkjx c„w_exi Ab¨
†h‡Kv‡bv †`‡ki †P‡q A‡bK Kg g~‡j¨ †RvMvb
†`qv hvq| wPÎ-2-G GwU  †`Lv‡bv n‡jv|

wPc wWRvBb cÖ‡KŠkjxi Rb¨
wfGjGmAvB †UK‡bvjwR Ges †mwgKÛv±i
mvwK©U wWRvBb †UK‡bvjwR‡Z cvi`wk©Zv
cÖ‡qvRb nq| cwðgv †`k¸‡jv Ges Rvcv‡b
wPc wWRvBb cÖ‡KŠkjxi Pvwn`v e¨qeûj
nIqvq wPc wWRvB‡bi KvR¸‡jv Pxb, fviZ,
wf‡qZbvg I gvj‡qwkqv‡Z AvDU‡mvm©
n‡”Q| BwÛqvb †mwgKÛv±i A¨v‡mvwm‡qk‡bi
GKwU mv¤úªwZK wi‡cv‡U© D‡jøL Kiv nq †h,
fvi‡Zi wPc wWRvBb wkí eQ‡i 20 kZvsk
nv‡i evo‡Q| fvi‡Z hw`I GB Lv‡Z
AvšÍR©vwZK Ges ¯’vbxq †Kv¤úvwbi Dcw¯’wZ
j¶Yxqfv‡e evo‡Q, Z‡e wPc wWRvB‡bi
Ávbm¤úbœ cÖwZfv ev †gavi NvUwZi Rb¨ GB
LvZwU evavMÖ¯Í n‡”Q| GKB mv‡_ Pxb, fviZ
I gvj‡qwkqv‡Z cÖ‡KŠkjx‡`i †eZb cwðgv
†`k¸‡jvi KvQvKvwQ P‡j hv‡”Q|

GB
cwi‡cw¶‡Z
evsjv‡`‡ki
GKwU Abb¨
ˆewkó¨ n‡jv,
evsjv‡`‡k D”P
`¶Zvm¤úbœ
cÖ‡KŠkjx wb‡qvwRZ Kivi LiP A‡bK Kg|
`¶ gvbm¤ú‡`i mvkÖqx g~j¨ e¨envi K‡i
Avgiv wPc wWRvB‡bi AvDU‡mvwm©s‡qi KvR
Ki‡Z cvwi| d‡j B`vwbs eû AvšÍR©vwZK
†mwgKÛv±i †Kv¤úvwb evsjv‡`k wWRvBb
nvDR Lyj‡Z AvMÖnx n‡”Q|

evsjv‡`‡k cÖ‡KŠkj wek¦we`¨vj‡qi f~wgKv
evsjv‡`‡k cÖ‡KŠkj wk¶v Lv‡Z AMÖYx

f~wgKv cvjbKvix evsjv‡`k cÖ‡KŠkj
wek¦we`¨vjq (ey‡qU) ïiæ †_‡KB wfGjGmAvB
wWRvBb eywbqv‡Z †bZ…Z¡ w`‡q Avm‡Q| 1996
mv‡j evsjv‡`‡k cÖ_gev‡ii g‡Zv j¨ve
d¨vwmwjwUmn wfGjGmAvB †Kvm© Pvjy Kiv nq|
ey‡qUB 2004 mv‡j evsjv‡`‡k cÖ_gev‡ii g‡Zv
BÛvw÷ªqvj wWRvBb A‡Uv‡gkb Uzjm K¨v‡W‡Ýi
mvnv‡h¨ †mwgKÛv±i mvwK©‡Ui Ici M‡elYv I
cvV`vb ïiæ K‡i| 2018 mv‡j ey‡qU Iqvì©
e¨vs‡Ki Avw_©K mnvqZvq wek¦we`¨vjq gÄywi
Kwgk‡bi †n‡Kc cÖK‡íi Aax‡b evsjv‡`‡ki
†Kv‡bv wek¦we`¨vj‡qi g‡a¨ cÖ_g GKwU wPc
wWRvBb K‡i d¨vweª‡Kkb (ˆZwi) K‡i| †n‡Kc
DccÖKí 3817-Gi g~j D‡Ïk¨ wQj evsjv‡`‡k
gvB‡µvwPc I Gi Rb¨ Acwinvh© ÷¨vÛvW© †mj
jvB‡eªwi wWRvB‡bi m¶gZv AR©b Kiv Ges Gi
GKwU ev Í̄e cÖ‡qvM wn‡m‡e cwi‡ekevÜe
GjBwW j¨v‡¤úi Rb¨ GKwU DbœZ dvskbvwjwU
I D”P`¶Zvi WªvBfvi wPc wWRvBb K‡i
ZvBIqv‡bi TSMC-Gi gva¨‡g d¨vweª‡Kkb
K‡i aviYv hvPvB Kiv| 

GB cÖ‡R‡± 180 b¨v‡bvwgUvi A_©vr
gvby‡li Pz‡ji 600 fv‡Mi 1 fvM mvB‡Ri
Uª¨vbwR÷i e¨envi K‡i 56wU wWwRUvj
÷¨vÛvW© †mj I 5wU A¨vbvjM ÷¨vÛvW© †mj
wWRvBb Kiv nq| GB ÷¨vÛvW© †mj
jvB‡eªwi e¨envi K‡i GjBwW WªvBfvi wPc
wWRvBb K‡i TSMC-Gi gva¨‡g d¨vweª‡Kkb
Kiv nq| GwU evsjv‡`‡ki †Kv‡bv
wek¦we`¨vj‡q GB cÖ_g Giƒc GKwU
gvB‡µvwP‡ci wWRvBb I d¨vweª‡Kkb m¤úbœ
n‡q‡Q| hw`I wPcwU AvBI c¨v‡Wi

Kv‡bKk‡b GKwU fz‡ji Rb¨
KvR Kiv nqwb, ZeyI Gi
gva¨‡g Electronic-Gi RM‡Z
ÔDesign in BangladeshÕ Ges
ÔMade in BangladeshÕ-G
cÖ‡e‡ki c_ Db¥y³ n‡jv ejv
hvq| G Qvov wkMwMiB wPc
wWRvB‡bi mv‡_ mswkøó
AvDU‡mvwm©s‡qi c_ Db¥y³
n‡e, hvi gva¨‡g evsjv‡`k
wewjqb Wjv‡ii wPc wWRvBb
mswkøó AvDU‡mvwm©s gv‡K©U

ˆZwi Ki‡Z
cvi‡e e‡j
Avgiv g‡b
Kwi| wPÎ-3-G
ey‡qU BBB
wefvM m¤ú~Y©
¯Œ¨vP †_‡K

wWRvBb Kiv Ges ZvBIqv‡bi TSMC-†Z
d¨vweª‡Kkb Kiv wPcwU †`Lv‡bv n‡jv|  

fvi‡Zi mvdj¨ Kxfv‡e G‡jv
wfGjGmAvB Lv‡Z fvi‡Zi mvdj¨ AR©‡bi

KviY AbymÜvb Ki‡j †`Lv hvq, 1980 mvj
†_‡K fviZ GB Lv‡Z Special Manpower
Development Program (SMDP) Pvjy K‡i, hv
GLb Z…Zxq †d‡Ri ev Í̄evq‡‡bi ch©v‡q Av‡Q|
SMDP I III-Gi Aax‡b miKvi evQvB Kiv
KZ¸‡jv Uc wek¦we`¨vj‡q wfGjAvBwmi we‡kl
†Kvm© Pvjy K‡i wek¦we`¨vjq¸‡jv‡K EDA
Software-Gi †RvMvb †`q Ges
wek¦we`¨vjq¸‡jv‡Z Professional Skill
Development Course in the Area of VLSI
Pvjy K‡i| wWwRUvj BwÛqv †cÖvMÖv‡gi AvIZvq
SMDP III-†K SMDP-C2SD (wPc 2 wm‡÷g
wWRvBb) bvgKiY K‡i 2014 mvj †_‡K Gi
AvIZvq 60wU GKv‡WwgK I wimvP© Bbw÷wUD‡U
cuvP eQi mgqKv‡j 50 nvRvi wPc wWRvB‡b
we‡klvwqZ `¶ Rbej M‡o †Zvjv Ges
e¨v‡Pji, gv÷vm© I wcGBPwW †j‡f‡j wm‡÷g-
Ab-wPc/wm‡÷g †j‡fj wWRvB‡b wimv‡P©i
gva¨‡g AvBwc I Z_¨fvÐvi M‡o †Zvjvi j¶¨
wba©viY K‡i KvR K‡i hv‡”Q| 

evsjv‡`k Kxfv‡e G‡Mv‡Z cv‡i
wPc wWRvBb cÖhyw³wbf©i Ges GB Lv‡Zi

EDA Software Tool AZ¨šÍ e¨qeûj nIqvq
mvdj¨ AR©‡bi Rb¨ evsjv‡`k miKv‡ii
c„ô‡cvlKZvi cÖ‡qvRb Av‡Q| wbgœewY©Z
c`‡¶c¸‡jv G‡¶‡Î mdjZv Avb‡Z cv‡iÑ

(1) wKQy wbe©vwPZ wek¦we`¨vjq‡K wPc
wWRvBb Lv‡Z `¶ Rbej M‡o †Zvjvi j¶¨
wba©viY K‡i w`‡q Zv‡`i‡K EDA Software
Tool I jwRw÷K mv‡cvU© †`qv|

(2) EDA Software Tool-Gi Ici
†_‡K me ai‡bi U¨v· I f¨vU gIKzd Kiv|

(3) GKwU wbe©vwPZ wek¦we`¨vj‡q VLSI
Designand Education Center Pvjy K‡i
Zv‡`i gva¨‡g EDA Tools-Gi jvB‡mÝ
mv‡cvU© †`qv Ges GB †m›Uv‡ii gva¨‡g wPc
d¨vweª‡Kkb †Kv¤úvwb¸‡jvi mv‡_ bb-
wWm‡K¬vRvi A¨vwMÖ‡g›U m¤úv`b K‡i wPc
d¨vweª‡Kk‡bi Rb¨ cÖ‡qvRbxq
†UK‡bvjwRK¨vj dvBj wek¦we`¨vjq¸‡jv‡Z
weZiY Kiv| eZ©gv‡b ey‡q‡Ui BBB wefvM
G e¨vcv‡i h‡_ó AwfÁZvm¤úbœ|

(4) GKwU wfGjGmAvB BbwKD‡ekb †m›Uvi
Pvjy K‡i †mLv‡b ÷vU©Avc †Kv¤úvwb¸‡jv‡K
EDA Tools-Gi jvB‡mÝ mv‡cvU© †`qv| GwU
Dc‡iv³ VLSI Designand Education Center-
Gi gva¨‡g Kiv †h‡Z cv‡i 

wdWe¨vK : abmhrashid@eee.buet.ac.bd
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wPÎ-3 : ey‡q‡Ui BBB wefv‡M wek¦e¨vs‡Ki A_©vq‡b BDwRwm †n‡Kc
DccÖK‡íi Aax‡b wWRvBb Kiv wPc| (K) wP‡ci Qwe| mvBR 0.5

wgwg evB 0.5 wgwg| (L) wPcwU c¨v‡K‡R emv‡bv Ae¯’vq

(ক) (খ)


