(A=

) Hankook Kwanghak Hoeji, Volume 19, Number 1, February 2008

DOI: 10.3807/HKH.2008.19.1.060

A&ie)

@ 151-742 AL&A)

(2008 14 11

A3 o] F=(gray code) ©| T E(binary code) HE S A3
SHEE o)g3t A% molslno] ARThes WEslol, olHo|x] gk Mt 20| =) ot AlE

282 tiAjel e AE of5

ool a5} HmR S9irt. 2.5 Gbps©] 20 dB &H|E 7HAE ¢l Alsol dial, AsAy7] glo] 7
ok E3F o] FE o)Al
HFPsto], TPo]FE oA WEY|® offa}

[N
C\’:‘]ET

(21319] WI=-LSB) thaf oF 4 ol4e] QU @& 4
(two-level simplification method)
HPHO( Ut k=3 ®: one-level simplification method)

W, 2008 29 129 5

A79
S T

g )

AAPRAL SRIH(VPDE o] §5to] Heo stk A

gol of3e 22 Az
17 E W3S YAQIsHHAA, o|th T3} WL

FA|o]: Logic-based optical processing, Optical logic, Semiconductor optical amplifiers

LN =

A AS A= 8=l AxEe] we AlS dholt
o, e FFY =YAlES0] ?ﬁﬂmbtﬂ[lﬂ XGM
(cross gain modulation), FWM(four wave mixing), Kerr@dA}, =
< Q= 7= 33171 7IHko 2 SEAL:
NOLM(nonlinear optical loop mlrror),[] TOAD(terahertz optical
asymmetric demultiplexer),l”” MZI(Mach-Zehnder interferometer),
UNI)(ultrafast nonlinear interferometer)” 7-2 XPM(cross phase
modulation)& 7|Hto. 2 L E Ut H|F 7HAF7| U (adder) 7
A7)l (subtractor) -2 7FA3t 2§H=] 3] 2 =(combinational
logic circuit)’™'? F@E|o] PRk Er] BRLeE Rgheo]3)
258 ofy paEER 93 ik oA 2 AaE A7
3} ozl ok A el Ao|E 2AER <l B
z3hedlslRg Ak Aol ol ofgs] wolc.
Z2 &5y Zeat A Aol =7 =8 Bt it 3t
=R S HS 4 QU wEbA ZE/TEE (coder/
decoder), 117 7] A 2K read only memory) -2 &t 2%
o Zicelolzol He 97} Basi obb Fuld
Ho| gl A% Lefo]RE o URE W= mejrizy
A0, ol A BT 28] 0% = A
2 ule Bxlsichelrl5el o WAEC|A o] TR W
slsl= /\]Aalg I L& o] Tﬂh:})

B oo A WA AAFE]=ol|4 o] NOR-NOR o]t
st BH-S(NOR-NOR  two-level simplification method)

1:0

TE mail: slee@kist.re.kr

60

AubHel 3 Szl AET T 5 G N
A%
JI’HE o3t A Io|RE oW =SS St

= Aol sl xRty = WA=, F =] J2of Agdsie
E Ay H Urt o5} HH-S(one-level simplification method)
AbRte}. Al RiAR, 2= agolas oilis Helr|E
AlQre ek ﬂ"rg} WS o] &sko] TIARISkAL whAERe.

2 ofgh thesl Wt Aek Thesk WhEe Zutet 3
3 OEH gtk R BE AL vEd ¥ 3278

o]-2&3HSOA: semiconductor optical amplifier) /}J'EO]:%ZS
of 7|gksto] LT oA H|E AT oSz ot
welAol2 e Fo] s eppHzel ofat HhHuT Srut
N5 spn|Zo) A HelShAE, Fdo] W9 7] e
o HAkeh xgheels|zE Tlo] 4atals] uhiolc). et
ofjet MHEA] F FE/|F ol8e ABo|SHES o 1
T =EAR|ES] FRlE o] Q7] wiel ol 4

S WA olgaA AENes THY - ot

=

AALAR o|e BBkE Fof elo|nE o ATE g
718 TRkl sk IS HARRsRLok] g & ekelA 9l
on Mozt I MY o] Yt Y 242 ol 1Y
o] 3= olURE MAIE A B 9Jsh WA F 4
A2 ol 43k tiRtelolw 29l 4= gl AREIR Tatel W
& 712Fs] 2R Tela, B A48 olgFl et ue
sof & 85 A Al




(H7=w) A agolzE o=

2.1 ™M J80|ZE o|FIFE Hely| CIXlS flst ™

At ZI20[|2

Sollie A SRR NORACIES] el et o
2 o] A2 ABE 483 4 ok ol A, 22l NOR
AO|ES 7¥ko® 513 NOR-NOR ofgh thesh WS &
2o el WHo s Ad shgick 1A o] Slaf Se)
& WA 7HE kel (Kamaugh map)™ 3 10 Sl HelEE
ujef ) 17} 2ol ek 2t7te] ddjol s S 24
Q] H|EZ X E|(MSB: most significant bit) Z|3}9] B]|E7}A]
(LSB: lease significant bit) AojJA] Dgfal o|&3}al z}z}e
o= HAUIER Y H3ke] MEsA] WelH Zet
2 olgsterk

POl 990 Ao e, oIF St b
g A5 9] 717+l & 4= $4]0](Boolean equation) T2
HEZ(AND of OR) 4] ()7} o] ojzick

EH HHN'

=4 (1a)
:z (1b)

Y= A(B+ CO)(B+ 0O) (1c)
=(B+C+D)(A+C+D)

(A+ B+ C+ D)(B+ C+ D)(B+ C+ D) (1d)

#)30 4] ()RR, NOR-NOR ol thésshel 2t 4
2 2] ()¢} o] =2 =710] A7]E(DeMorgan’s theorem)
ol-g3t] FoHr

Al
ol

W=A (2a)
X=A+DB (2b)
W X
A A
B 0
0001|1110 00|01 |11 |10
ooffo [d]1]x ool 1 |0 K]
orflo |o|1|x }D oLfo/|1]lo|K }D
c[ mfp |o|x|x c[ o1 |x|K
wlp|o|x|x 1ol |x x|
_J _J
B B
¥ A z A
0 o)
0001|1110 0001|1110
0070]| 1 [[o [X[ o0 ol| 1 |x]|
o1 [of[ 1 [lo B,,}D o1 |1 {[o]|1 XJD
C[IIIOXX c[llﬂlng
01 | |[xx 0|1 x| x
_J [}
B B
a9 1. ago]RE o|AE WHEY] tiAlE 93k NOR-NOR

ot Ehezsl Wlo] 2:9) 72

61
Y=A+(B+ O +(B+0) (2¢)
Z=(B+C+D)+(A+C+D) (2d)

+(A+ B+ C+ D)+ (B+ C+ D)+ (B+ C+ D)

Al (2)2F ¥ NOTZ NORAO|E o]&

A 3 Bm prws)
1% 29} o] Holrk

E 1. Jgo]2E o|AIE W y|o i3t A®E

Decimal Gray Code BCD
A B C D w X Y Z
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3 0 0 1 0 0 0 1 1
4 0 1 1 0 0 1 0 0
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A 0 0 0 0 1 1 1 1
Input B 0 0 1 1 0 0 1 1
C 0 1 0 1 0 1 0 1
Output | F 0 0 0 0 1 1 1 0
£ 3 AARALE 93 WEA F FE7)9) We
Name Value
Driving current 200 mA
Active region length 350 pum
Active region width 2.5 um
Active region thickness 0.04 um
ASE spectral width 1 THz
Transparent carrier density 1.5x10** m”
Material gain coefficient 3x10% m’
Internal loss 3,000 m’
Group effective index 3.7
Facet reflectivity 0.0001
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Y= ABC+ BC (3¢)
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All-Optical Gray Code to Binary Coded Decimal Converter

Young Jin Jung and Namkyoo Park
School of EECS, Seoul National University, 599 Gwanangno, Gwanak-gu, Seoul, 151-742, South Korea
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(Received January 11, 2008, Revised manuscript January 12, 2008)

An all-optical 4-bit Gray code to binary coded decimal (BCD) converter by means of commercially available numerical analysis
tool (VPI) was demonstrated, for the first time to our knowledge. Circuit design approach was modified appropriately in order
to fit the electrical method on an all-optical logic circuit based on a cross gain modulation (XGM) process so that signal
degradation due to the non-ideal optical logic gates can be minimized. Without regenerations, Q-factor of around 4 was obtained
for the most severely degraded output bit (least significant bit-LSB) with 2.5 Gbps clean input signals having 20 dB extinction
ratio. While modifying the two-level simplification method and Karnaugh map method to design a Gray code to BCD converter,
a general design concept was also founded (one-level simplification) in this research, not only for the Gray code to BCD converter
but also for any general applications.

OCIS codes: 200.3760, 200.4660, 250.5980.
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