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Abstract: 

In this paper, parallel optical array adder fur large-scale 2D Modified Sign-Digjt (MSD) data 

array is proposed. and implemented to limit the cany propagation to constant steps. The digit

decomposition-plane (DDP) representation technique is expanded to code the 2D an-ay of the 

MSD nwnber system. The design is based on the logical fonnul.as which are newly derived 

according to the fundamental parallel addition algorithm for MSD number system using the 
. . . 

featur~ of the DDP coding technique. The optical im plementations scheme is based on 

classical optical elementS sucb NJ spatial light modulators, ooam combiner.;, beam splitters, 

mirrors, light source anays, and light detector arrays. The proposed algorithm and itS optical 

architecture ~ ve useful intrinsic characteristics such as ultra-high speed, constant processini 

time, and parallel computation on large-scale data arrays. The simulation results insure lhat 

the proposed arithmetic unit is worked successfully. 

,.;i,?oAA! ..:.ii.) 11'\,.i!I i _p$ ..:,u1.,,i U l I jy ),,- J,) .j ~ J-'- ~ J -5 J~! ~.,._ 

rl ) 1 J.Al ..:.lt..J..-o J.# r1~1i 

Jl.i.AII y-... _,II ~ ~'J,; , J ,r .l 

(i.r"!/~I -1¥11) 

c;J1,a1, Js- J.r- ..i.J. ·r -r 
(L...W.1 ~ -t.,...,i1 w~) 

Basl'Bh Journal for Engineeri11g Scienu/No.2 /20 I 0 

i.u..._,.!,11 ~ c. i.,.., ~-! 

(i .r"!/ .;i:JI ~I) 



 



 



 



 



 



 



 



 



 



 


