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Abstract

In this paper, we introduced the BQBPH method for making the grating of high efficiency which
was important in implementing optical PS. The pattern of grating was obtained by computer
simulations using iterative method, and the diffraction efficiency of designed grating was about 67%
through BPM simulation. The grating was fabricated by laser beam writer, and the diffraction
efficiency was 47%. We implemented the optical PS with the grating and showed that optical
experimental output patterns were good agreement with PS output patterns and first order was main
diffraction order.

I M E (clock) 4152} AFA| vepte 2 (skew) 8] A

ou), g2l AL 4A ol% 4 e AH Sol
slel A7IAEE PG & sl b ZlsEE W
ofck, weld B o183 AWl BE we A
o|FoAA 2 glow, 71Es] EAIS ol§3t ool A

293y Axgolut AHEE £2 AaFHeM AlE
g AR A7 EE AFE o vehks 74
e FE3faAL HE #E o8] Al iR

A7} BpistA Aadsw glek ' gAde 3
o WHEAa oAbl 78k, VLSI Sl 2%

* EER, 2B BERTER

(Dept. of Elec. Eng., Chonbuk Nat’l Univ.)

¥ o] =% 19944 % ghEEkERlEAte] FEAA)|
od-pu)of oJ3te] ATEHAS

AT 1995F9A28H, F49EY: 199654 H23R

(853)

ol ot FabA o] Alx=Eded, B3| F3Q
vl tigh B A wFoll o) Hioff Rl Bw
Azt A7) olFelel ol Al BAE ofF
Qe dAAwte g = E Avlcrossbary AZ-2 Adzhat
5 lat o) AR e vt FUI FF A~
d Ao mlEgA el 1 AR ridedAdnte]
SEFHE

vjeteddutelzt Wgxjql AAYS

ol77] #l3) 71



/g—

126 Block-Quantized °©]# $
22jql oA Fein A%} oishe R dAAdse] F
el AALE o|FA =Heol Are] Fald W]
5o Alag] FAol F83 a4 A8}k 7|#H<l
A7 el 3 perfect shuffle(PS)& o|-43 tigtald
W] AL 97 A= #AAs FFT, @94
(routing), tF&Al(polynomial) <4t £ of2 &
g W Ae] dmelge] AME F dvke BAde] o
2z glc}, 14! Axz| 2oz pSE gl At
32 alde] BAAF dARd olHel gk PSEEl A4
T 5 gl g o] 8% HAfole ARl
BapAe] wad Aol o] F4A FAe] folatAl =k
wahd Hede]l Qe Sl dATE o] F<
g o Zidi=Es 2HE 5] Aol 7ldiE] #A)
Bg o)83t Frbdael PSE FAE] g e A
7} Axsglen, o] 28 Ao Sl AE
o) Zd), 28z AHEr} Solit vAlE zl=d qlch
B ARE ] 2% WY Folle A= TEE T
9 &gt BEAAE o]83F HMAFL  computer
generated hologram(CGH)W &8 Fo| 3|d54
A4atg o] 43k "kl Fo] odfEw glom 53] A
zte] Bo|Adx} zfAgabide] Bolsle] FEHItALE
0|43l PSe| Aol W FAle] molx|ar gtk 1
v} CGHE o848 7%= CGH A} An|e} 25l
ule} G837 A9 folAe]l AAHT glow, olF
FES A Alxdlel oigk dFARE T4 A F
R3F 9424 2g3HA ok

# =FoldE PS 7AW F one copy algori-
thm(QCA)aH 5} o]l 214} CGHA=F sl el shid
block-quantized binary phase hologram(BQBPH)
uAlS- AR PSe] Fsk A uhAlE Al”EI
a2 T AR AT Al de] o]g=a
9lE beam propagation method(BPM)< o]&3}e]
Algsleon], BQBPHIA Poizl Helg #Ho]
2lolE1 & o)g3le] ARfsleli, o9 3H EE
gl o| & o]43t by PSE At

el

[

M. PSSl ZeHx 2EYA

Azk PSE 28 1 (@)dld 2e AAYH dF
N=2"70E okisl] Fl=izololxe} o] MEAME 4
Qe oo} 2L EHede Ay dAR ol 2
2 E s 4] ()3 2o )

1
o

Tzals o] 43 8% F34 Perfect Shuffled] +d

(854)

£RA

=2 0<i<N/2-1
= 2i+1-N N/2 <i <N-1.

Uaped qlH ol ozt PSe| by AL dlze} =
2]& ae|a vhkaaE AR W dis B2 A7
Azt wrEser ¢ 1290 PSe] B a0
o] melEwt dl= gl vkamg FEE 5 e
oJ7)A] E2)EE okEEl glHel s 2t HEg )
o H=E 3L o S TR eE olFH
g olmlz|el] whgh
g shedl AMER o7& AHA FHel ¢j¥H
7 E93 ) 2=% shed ok rkeae #HS
Aoz FHE oluAldiA Hax]= B A A=
o 1 gsj} ¢

ozl PSel "] 23] PSelE  separable
PS(SPS)¢} folded PS(FPS) F 7kx] sialozm il
G ok 78! SPSE <jHe] ais} oo s HRIAHC
2 PSE #Hsl= walelw, FPSE ¥ 1 (b)elxlet
o] 2™ g i HAE of XA PSe} T
3 AE 48 5 e WAook FPSe| #efA -4
HlAlel) b four—copy algorithm(FCA)3} OCAR
4 5 glck FCAE A gJywe v ¥8o=
Als) o] HAsHA AA 2F Hell4] PSE
27 o}, 28 Z 9]¥o] 3/42 &Ao] =3 1/47o]
PSE 7l o ARSSIvh webd opdadAdntst b
o] o] whg AXA ¥ olgakel SAlo] A4 ¥
o} OCAE 89 pA|L W] FRoE vpe! d2he
2 wox ZxA sl FPSE o] %A e} 17F!

P()
¢Y)

ko,
13

olu|AlE duw 2eolm, FE=

A

fus

H_O
QL=

R=3

X

5

= ,3]

=
=

o]
=2 2

a ¥t PS b. FPS
a2 1. HHEE 45
Fig. 1. Perfect shuffle.
a9 A A= #9 cepAna
He-Ne laser y] 1 /"\rz 1% %iﬂ
— ( Rif=rt
mma ) s}
b X - g

a7l 2. 248 PSSl et PAE
Fig. 2. Configuration of 2-dimensional optical PS
interconnection.



19964 58 EFTRMHLE

a3 2& OCAE ©]-84%F FPS AlAad FAXE ot}
U] 3AAR F skl el A=l bxhE
ol wlo] At xHF ool WA=} 913
sl olulx] 2 WL d=old I'mrF FolA $ix3
A%, 2duiolde 0xbel +13} £ olv|x|e] Abehx]
olEAel A ()9 2k meba) 23 264 2t
Age] 03 243} 13429 o E A3 o]4s}
W 29| FPSE A7E A 4 gk 189

(2)

* - ((l—**)x%—l N o=

fl—x)
+ I—f Ald

40 AARA, f1Aze] 284 4 QA S

. BQBPHE 0|&% 2[&AAX MA

1. BQBPHY] ©]&

BQBPHY: 18 33 7o) 0|z YArEe 1 %M]
olal vlazg ol 29 Hoeld Yshs HARE &
Aoz dert ¥ 39 Al 4] 3oz 45}% %
ek x, y”é“ﬂ“oﬂ Al (3)9) 7)RujElo] wlag o =

elolpgt Al A (4o} 2k
H(u,v) 0<u<T,

Hu,v) = (3)
Hy(u,v) T\ <u<T,

H{u,v) = [ 1—exp(i®)] Bi(u, v)+ exp[ (@))]

Hy(u,v) = exp(0) 1—exp(i®)] Byu, v)+ expl ({® +0,)]

v—Ids+4/2
As

kds+4/2

K L _
By(u,v)= Z]l EIB),, rec A )

T
= By, Byilme o, dsi A A, K=
_{r,-1) ,_T,
KZ— Ads ’L— Ads
==z [ [ Hy Gt 0) exp(— 2K muexp(— L& o)
mn T.T, b b 1{u, v) exp(—j*F mu exp ] mv v

+ %Ty fT‘T fOTIHZ( u, v) exp( —j% mau) exp( "jZT’i muy)dudy
(4)
Al (DY hmes T3P 7 &) 2279} A4S o
9L, o] E2] AFol 1 Akl sl Al7iv) H
o A3} 7]Hq) simulated annealing(SA)d3e]&

(855)

$£33% AR BOH 127

< 53 Bkl"’}' Bkl, 0,308 HA-3] A U3}
"Ei S{U}- xé A];é)\alq_llol
ﬁ SVERIN ymaz @2
- pre—f Ty
0
Tx
18 3. BQBPHS +4 =
Fig. 3. Configuration of BQBPH.
SA d3E]EE Ao HeE AT s
& o] s A2 oAA]S] HAAH FHaghs W

B2 ghyleg A= daE|Felck BQBPH AzbellA
= Blad B, 013 07F 2" wigo) slm, Al
W oAl Wshs AR AP REY A Ao
gol 9 4 At W A (G5)sh ol ek 4 9l
I:}. {101

N

2 D

1n=0

E w3 —lhmn|2)2+A(Pmax"Pmin)2

—(N-D)
5 Sl

A (Bl MN2 F Feloll A2 /H50)aL, Dy
71 Al7]ok 8ol gt FARNAL Poe F2 ol
Follx] A717F Heel g YT, Prind HAQ
W vEhdch As ke 2k AV AE Hast
371 A FAldAelL, Sme WA W A
A71E FeA717] HE FAIAbeloh A2
A (6)2] BAE ZFAaAZc)

M
p2

—(M-1)

2

(5)

T = D't Tinitia
o}

1y

Dr = (Tana/Tinitiar) |

r: e 242 g U Dr > 09

A (5)F HaE sk WFE 3, s g

017 025 A 40, 402 WHFH HIATT,
B1k|3'+ B2k1 w3k WEA|F) o] WizkEl W] 231

hma¥b& AlAFsl A2E Al28] AUAE 7] o]
Aol Alze x| EMeb AR 78 A28 oz
E™"S dis BAE wlmsjel BV<EMelH il
N2g 013 0, Bt B 3 18k 1% o
+ "= A (DY g8 w2t 4 weE FHghok
o] TAG WHRHO T Sasled A4 o)R)E H A
s 4 gl Hele A 0

ik



128 Block-Quantized 1A 94 £2 18-S o] 43 A &3l F83 Perfect Shuffled] -+ SEEF A
1 new old
PJ4E) = —————————— % AE=E™-E
[ 1+ exp(d—f)]
(7

2. BQBPH =&l Ad#|

B 1= g APz 122 3ldE oo F5E 2o
AY Aap dojzl gzt 7 2o 3AH AEE e} 8] 4. 47" BQBPH ¥l
W glch oi7]eld L& o)Xl SjAF B A 4 Fig. 4. Designed BQBPH pattern.
(KK = B%BP Hel 718 F717F =2, K’p‘“om 3. BPM& o] 43 A7 m.2o] Ay
ohze) g wEshe B $5 veplick & 19| 8 dobge glele) mewl 2AES A B

o A AE v 13 °d%191 oF 70%7} 2
gl 71 8 4 oolem, =3 03k} AiA i}frol I
bz sdd de] vy 4EE o 5 givk & 2= A
FE] o] A} dofal olxl Fmoelzl olal wh
*a&’l $a=dol ok

3 264 Lol 50]a Kol 381 Axplel g 13lom

vieb 1yl 49} Fw, oA AHape| sG]z}
4=10gmel 2 7)) 2HE n=160l2} s Fdag
7] A7 Azbe] f)4de] @1=1.54683F @4=3.4011
o) shsbe 7o) ol d,=0.2596mm dv=0.5709m

<)

olt} o] FA Azl 7j& AHFZL 4=10me] 7
%17 AR 36281 ol
E 1A% 22 49l g% 94 Be
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simulations.
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Table 2. Pattern of BQBPH by computer
simulations.
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