CRTECIE S PP R Vol. 24 No.2
2016 4F 2 A Optics and Precision Engineering Feb. 2016

XEHS 1004-924X(2016)02-0438-10
SRR GEH— TH AR IR

KA
(BEXBAY¥ FEIR¥K.LE &8 330013)

FEE 50X B BOG 2 1F B LB I 5 I 1% O 27 n vk 45 8 1 & TR, A A BR e P S R8T, Bk T MISD (Modified
Signed-Digit) fill i J5 3 S X B MSD Sifih B AR o B 31 I 52 B0 T — Pl 42 37 19 S22 ik 4 — = e b 45 W — 25 X 00 i 07 n 2k
Ao R TR AR 0 F ORI B TT R AT S G AS R G, A A R T T R DGR R OG B S5 4, Of:
Gl T B TR A 00 L B ST I B T BRI Tk A A A X e A BRI BT A — 28 3R AT 58 R DL T
Peo P R R E S AT T SEIR IR L SE R T 13 LA A R B TR ik 1B . SCIR SR R .
A% ST I — 25 2 T0 3R 07 45 IR B IE A 7 2 A B O B A 2R L BOH T IB FIE T

X B W.ZakEM;—F R ik g k% B MSD ik

R E % %S TP381;TP301 ERFRINED : A doi: 10. 3788/OPE. 20162402, 0438
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Abstract; The research of optical adders for modern optical computers suffers from hardware imple-
mentation difficulties, limited qualitative inputs and so on, so this paper designs and complements a
new optical adder. It is a three-rotator structure one-step adder with carry-free based on Modified
Signed-Digit (MSD) addition theory and symmetry MSD coding technology. The paper describes the
main optical structure design and programs of the adder in detail, gives the abstract structure of the
three rotator, designs the optical structure of the control optical path, and offers specific programs of
circuit implementation. The adder can easily be achieved, does not limit inputs, and can implement
thousands of data-bit addition by a parallel model in a single step. Finally, specific experiments are de-
signed to verify above optical structures and circuit scheme, and the carry-free binary addition of 13
data-bits is completed. Experimental results show that the principle of the one-step carry-free adder
design is correct, the circuit scheme is reasonable, and it has great potential in the numerous data bit
parallel computing.
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Tab. 3 Truth table of one-step MSD addition
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Fig. 1 Main optical path of module 7
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Tab. 6 Truth table of control optical path for 7 modules
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Fig. 4 Control optical path structure of module 7
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