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ABSTRACT

This paper deals with design and verification of an arithmetic logic unit(ALU) to be used for development
of optical computers. The ALU is based on optical switching device, LiINbOs, which is easy to interface with
electronic technology and most common in the market. It consists of an arithmetic/logic circuit performing
logic operations, memory devices storing operands and the results of operations, and supplementary circuits to
select instruction codes, and operates in bit-serial manner, In addition, a simulator is developed for verification
of the design, and a set of basic instructions are executed in sequence and step-by-step changes in the
accumulator and the memory are examined through simulations, to show that various operations are performed
correctly.
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2. LiNbO; 74t 3|24
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[Fig. 1] Logical Operation of LiNbO; Optical
Switching Device
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<E 1> LiNbOsZ 0|88t JI==CIH0IE
<Table 1> Basic Logic Gate Using Optical Switching

Device
Jis | 8I29H 2H4 | Jis | 823 | AN
AND D=AC 12101 mux D=AC+BC
: N -—s 7| D=AC
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u-: B E=

NOT J

Ol

. | b=a
SPLITTER .
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XOR =)
( J

2.2 &g 23}
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(08 2] LiNoO2t ZM7E A8t DLM
[Fig. 2] DLM Using LiNbOs and Optical Fiber Device
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3. =Y dA(ALU)S A

ALUE [2¥ 3]3} Zo] 1M operation units),
HE] &Y M(multiplexer), TJHE]E3 X(demultiplexer),
¥247)(accumulator) S22 FA €T

ALU

Ll
(Accumulator)

oA arg |

fnpul G (Operation Units) :

(Memory) L

(28 3] ALU 25 CI0I01224
[Fig. 3} ALU Block Diagram
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<Table 2> Type of Instruction

OPCODE ] | |QEQlRC | 2z
0 (002 0IE CLR |AccMem  |AccMem
1 [SADI0IS |[MOVA Mem
2 N2 0IE  |[MOVM Acc
3 |NOT NOT |Acc AccMem
4 8HIE &Mt MUL |Acc&Mem |AccMem
5 |t ADD |Acc&Mem |AcciMem
6 |XOR XOR |Acc&Mem  |AccMem
7 AND AND |Acc&Mem |AcciMem
8§ |OR OR Acc&Mem  [AcciMem
9 |QEE MIOE |SHR |Acc AccMem
10 |22 HTE SHL |Acc AccMem
11 |22Z 2H0|E [ROR  |Acc AccMem
12 |22 ZHOIE [ROL  [Acc AccMem
13 |<gis>
TS
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{Fig. 4] Rotate and Shift
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[J8 5] 7 dINAE A
[Fig. 5] Que register A
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[Fig. 6] 8to-1 Multiplexer
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<Table 3> Simulation Data Expression

& 5 HAEN
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<H 4> Input Process Expression of Devices
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<Table 5> Table Making Using Data Structure

HoI= 2R LE 1o
struct dev_tble{  |struct node_tbl{  [struct io_table{
int type_num; char* name ; int num ;

BOOL operated ; | BOOL ready ; int* data ;
FEM| int i1,2,301,02 5 int state ; }s

int qsize 5 {)
int* queue ;

s
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<H 6> &3 H2A0
<Table 6> Executing Instruction
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Filename: ALU.OLS

circuit analyzing...

period input output switch device node
208 8 2 227 468 665
simulating...

period

208

output display

acc(:

0000000000000000 0000000000000000 1110000000000000
0010011000000000 0010011011111111 0010011010101010
1101100101010111 1110110010101011 1101100101010111
0110110010101011 1101100101010110 1101100100000000
1010011001011001

mem{:

0000000000000000 1110000000000000 1011101000000000
0000000011111111 1111111110101010 1111111111111101
[HH11111151101 1111111111111101 1111111111111101
THIITII11T11101 £411111100000000 1111111100000000
1111111100000000

(D& 8] Alst 2}
[Fig. 8] The Result Of Simulation
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