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>41 —3 lz, *ftlEIJIMCM1'4A0M 1 -411-0010-1N7i -c. 	1a 

719Dpi.44, 	>42 a7a)_h>4, 	>43 	(a) - 	(d) 	a, 	- - 41,-tt1, >4 2 

ODA-An, B-BO, C-Ca D-DM:.-.5e-3, 	7‘y K -A-ti\y64.% 

Ma)kfic"-eZ. IEST±, 	4 20)A-D6:3-4Z1_,-C, 	>43 	(a) - (d) 

0)- - t1.T.'41.0kh, 	kfiA, 	kfiB, 	kfic, 	D\-3 03 0 	>4 1 —2T 

a, 	7v KO)471aitlii -1/4354-1 -COZ. 	kft4 a, 	4.1-611,:.-..C-444:_h0) 

kft71 -... 

[0021] 4CsM_RitlA 	1 Oa, a* 1 7 (4 3 OM) ±t:.-..)f -Vs t1.tcY64%Mb\ 6 

tsZo Y64%Ma, 	43 	( a) — (c) 6-,-..7j - ct -5 lz, a& 1 7 ±t-CJM-,3_ 

tt.tc_--Pg 	7 v K 1 6 b L, -t- 0)±6:.-JMtg-Ltc: 	7 1 1 c, 	1 2 c L, 1 

31113 7'J K 1 6 b arf 	70±1,:.-JMtg-Ltz-_- ±53 	7 v K 1 6 a 	-Z,, 

77 aRA_6S ,) a J (Si) /3\61St'), 	7‘y K (±537v K1 6 aa 

rie-Fg3 	7 V K 1 6 b) aiNA.a') t (S i 0 2 ) IP 61-SZ. 4 3 --ea, A 

W0'6011'1E1 	161a) —53 	I., --C8 (,) ,'77'i   Ke, 	-1/43s 6 t:.-..41-6it:.-..Me-D --c 

[0022] 

ki \ ---C t ct ki\c, 

41 (,:.:71 -1CM1'4„ 	1 0 0)Y6WOMCSa, tt: 3 -D03,13,ita:.-..3•iptt. 

--0,\ Z. 	-t.t1.6 a, 	IllAt:.-_, 	>43 	(a) 	6:.-..7T -M1 311131 	1 	L, 	3 	( b) 

t:.:71 -4111$i531 3 L, 	3 	( c ) 	6:_-_71 -M2531 2 --C'Z. 4.7 

16i a, M 1 WLV,,i3 1 1 75\ 61C CI W,13 1 3 	g --c M 2 WLV,,13 1 2 lz, 	Z kiN 

a, 	M 2 4.%V A13 1 275\ 61C CI W,13 1 3 	g --c M 1 4.%V,, 13 1 1 t: F6775\ -3 	01 

--eZc. 

[0023] M 1 W7V,,[31 1 a, 	-t.Okfil,:.-..80.ZW)0 	— Ke, 	/-.Pts < Lt 

1 --Dayr E 	— K Li --Dayrm— KA-11, --eoZ. M 1 4.%Vii131 1 O) a7 

1 1 c a, 4.%— Ka)-3 t. *51t11,1h$01-4k,\IIIRt:.-..T E 	— K, 	TM- 

KL, iPts<Lt2 -Da)— Ke4/± -ZaIi--eZ. -D 	(,), 	Zf'1'1.11iil 

W 1 	rLWz L, TE0-1,40—KetUZ7Y, 	)JC 	KaYA-51t 

s*sea*TM- K ct (,) t *-5th IT** a)1> 0 FR (,) raflts 0. -t.  a) tc ob, 

71 1 c 0 rIG w 1 	( >4201E1g) en -,3_ H 1 	( >C 1 VA) ck t') t MO z.: L 7Y 
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PT L/00  

1 Whn13  1  1 okfit:.:81,J. ZW))1610 —  Ke, 	1 -Da) T E 	— K 

L 1 -Do -rm— K -g-tiNta-at, - - a) -1E—Kt, 	TNA—KcOit -A- 

50311:**ei40LtSct 00  

1 	7n13  1  1 00kfi6:.-- 8 tJ•ZW))1610 	— Ke, Ws< L t 2 "D O) 

T E 	— KL, 	1 "D a) -rm— K -g-tiNtgat, -t.0)ffit -A-7A,R#fi$00,0 

T E 	— Kt, 	TM 	— Kct t,i t*-51t 11:#fi$e-04< , -t. 0) -rm 	— Kt, 	2 

#fflt:::-A-5`th,g4h$a),--MiNT E 	— Kct t,i 	*-51t 1:#fi$7VAOtt3Sck 00  

1 4.%;',,E13 1 	1 (,, 	4 1 A'D 4 3 	( a ) 	""Cl,, 	a 7 1 	1 c 0Aft75%)fAt-C's 

Z%ffMn6/3\ 6 tsZ /3,, 	'Ltt a' '1. 6:. FR t -1 /43s tt,ts 00  M 1 W)Sn13(, 

)f: 	;1 	I) IM-1 4.M., il*AWM, 	:10,1M, -t-  ot, Pff-MOffAt 

Zak 04;OgiPi.,AU -Z z: Le--e_k , RA_ tS, 	E)f4.;)ng.L ,) I 

324.Vg.R1-670AtsZEI3Ale:.-.)Ell kiNZ 1-sE, 	2 gi,;t_hoWzgoca-).-a 

i± L 1, --c t) ** 	U,  R--eZc. 	1 Whn13 /3%)fMOVP 6 td: Z533t:.-. 8 0 

--C (,, 	Tolige 	70A -1 /435 ct t) t FroiN a-  L ePT 	I,00 

[0024] M 2 W)Sn13 1 2 (,, -t. 0)kfi6:.-_80•ZW)60— Ke, /Pts< L t 

1 --DopTE— K Li -Day r NA— K 	-•A' -11, --eo Z 0 M2W1n13 1 2 or)77  

1 2 c 6, 4.%— K0) -3 t. -4'51t 11:#fi$01-40111R6:.-.T Nn— K, 	T E 	— 

ILL, ,Pts< Lt 2 -Da)—Ke#1± -Z41,--eZo -t.ottab, a 71 2 

c 0) WEN 2 ( >4 2 OR) en 	H 1 	( 	1 OM ck t,i t R 0 z.: L 751T 	L0 

0 

2 Whn13  1 2 0)kfile:.:80.ZW))16a) 	- Ke, 	1 -DIOTE—K 

L 1 -DoT NA— KA-tiNt'i' -at, 	- - a) -  r NA— Kt, 	— Kc0) t*-5th IT, 

**el-4 lett.tSc 00  

2 	7ni3 1 2 	 K  — Ke, ,Pt< L t 2 -Da) 

TE—KL, 	1 --DayrNA—K-A-ti•tiii-at, 	TNA—Kt, 	-t.offit* 

51talfi$a),-40 -1 E 	— Kct (,) t .-4.7As**ei-,4ol-Ltsct 00  

2 W)sni3 1 2 (,, 	3 	( c ) ---et, 	a71 2 c okft75%)fAt--eZ% 
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):M1V6.13` 6 tSZ e, ;OT LA a' tt.6:.-.. Mt 	4-J 00 	2 4. %Vii13 a, %):[4. 

Vg., 	I) 1M-I4Vg., rAgMsnt., ::: (,14%M., -t.  Olt, Pff20):Ot 

Z U17 04V8.13` 6** -Z a L e-C 	IN A_ a, %):M1SML I) IM-1 4.% 

MR1-1`.10)At'SZ EN (,:.-..111 0 Z ts E , 	2 f21,;t_hoW)MoNag-).-at)t-  L 

1, -C t)**U,  WC 	Z. M 2 4.%Vii13 /3%)fM)Sn'6.13` 6 t'S Z5331,:.-.1-30-C a, 

7 olige a 7 oo, -1/435 ct t) t R 0 a.-  L ePT 	I, 00  

[0025] 4Cs111W,13 1 3 (z 8 0-C a, WOMCS0 -3 t, a 7a >4 3 ( b ) (Z..71 

ct --) (,::_v& 1 7 /3\ 610 A -1/435 	ri`.](,::,Pi-s < L t 2 IV') 0) A -1/435 	l„ 	Wait 0) 

*ft- 	L z 0  icsmw,13 1 3 a) 	7a, l'1&3,13 1 4 L , JMN 1 4 ct t'ipla.). 

olak,\--,Ww,,i3 1 5 	-Zc, 	>4 1 Ewe >4 3 	( a ) 	— 	( c ) 	6Z.71 - ck -3 1,::_, 

1 WLV,,13 1 1 a) 	7 1 1 c LM 2 WhVii13 1 2 a) 	7 1 2 c6 A -,3s H 1 i I., 

< , 	lf&f?113 1 4 0)0,-,3_ H 1 l, 	x77  1 	1 	c, 	1 	2 c 00,-,3_1H 1 t:.-..1,00 	>4 2 

6::7T - ck -36:, 	,1315 	5 alVN31113 1 4 0A-1141.1t: 	('), 	kft 	BO 	i Tikh 	( 

>4 3 	( b ) ON) 	elm 	ri‘.] t:.-.4-4T 1 5 L ts -D -c 0 z 0 	w,,i3 1 5 0) A -1/435 H 26 

, 	PV&3,,13 1 4 a) A -,3_ H 1 ck (,) a 0 0 	,_6 (z.., 	--,V&3,,13 1 5 7VPV&3,13 1 4 or) -F fR 

Zo 

[0026] M 1 47V,,13 1 1 L M 2 4. 3,,13 1 2 L OrAT , 	a   77 07khalialt0,01gt:.-__R 

in Z0 a 7 7  a ) liga , wmi;it:.:5a -D ---c. T 3.I0.,Atitc_-  T, l'1&3,13 1 407 

lig1 vert&g3 1 5 Oga, 	- - tt.T.1-t., ittl.tlYgl,:.=Rin-Zc. *-411)fakOt'i' -a 

, 	4  1 Ewe >4 2 (z7i -ct ', (Z, EN L 1 -CM*53 1 4 0) lig CIO, O'g t:.-. RIII., 

, EN L 2 --e-V&53 1 5 07 lig eltrnig t:.-. R In-  Z 0 E rAl L 1 --elV&3113 1 4 L 

W,13 1 5 	-al,-).-t. t.c 	7 	42tK oliimw 1 a —if --e 	('), 	EN L 2 --(1&3,13 1 

4 orklw 2 a-7f-CZc. kft 	13 (,:.-.1-30•ZMN% 1 5 GAMW 3 a, W1 —W 

207Z6:.-.. 	 1,00 

[0027] 700-,3_ (Z. -Do-Ca, M 1 4.%Vii13 1 1 OD 	7 1 1 c L4WMIlh53 1 3 07 

w,,i3 1 4 LM24. 3,13 1 2 a) a 7 1 2 c a) rm --e, 	a 7 eP] L; A:35 a) 	3.t 

01,--C4/±Zc. 	td: 	t, 	a 7 1 1 c, 	1 2 c 0)± 	1 1 a, 	1 2 a LW 
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W,E13 1 4 a) ± 	1 4 a 75TA- 6::-A-V-t., 	a 7 1 1 c, 	1 2 c 0)-F 	1 1 

b, 	1 2 b Llil&g3 1 4O)1F 	1 4 b tP]- 6:: -A-V-t.Z0 

[0028] *-41-00104MM1tIA 	1 0 otga, >C 1 cOI 	L 3 ----et a 7011Gogi- 

el_te,01g t:_-_ RIE I., ---C 0 Zo 	ts ID t , 	M 2 	7ni3 1 2/ 	4csiiifig3 1 3 ij\ 

6AtEtt.ZON::_lt -D -c 	7 1 8 c orlgietg -Z 	— Ktgivg 1 8 t:.-.40,:s 

41,--c1,Nz o 	3 	( d ) 	t:.:7 -kfiDorACS1, , 	3 	(a) 	19)khAL1AN 

)fAt (,:.= 	z z: L e-e 	z o 	7 1 8 c 0)kfiF)fAtTZ0 	— K#153 

1 8 ---et, 	871 8 c oi-4-,3_q, 	H 1 19) 	--/f--C'V'), 	8 c0)± 871  

8 a atie-F 	1 8 b 1, , 	-t.t.T.'41.M 2 Whni3 1 2 1g) 	7 1 2 c0)± 	1 2 a 

atje-F 	1 2 b LP1- 6:.= -A-V-t.--CO Zo 

[0029] *-41-0010)4CSM_RitlA 	1 0 (,, ±3LROD4'1Z a' L t::_ct t') , a 7 

0))fAt_RIL:St. Z0`).7.)-T, 44;1 	IIIE -Z L'L, V-Stpt T E 	— KL T 

M— KAtt.A_Z a-  LeUigLi-sZ 0 a.' 0)E,±11,::1A13/1 -Zo 

[0030] T, 	M 1 Whn13 1 	1 a)kh 	A (,:.:81x-Ct, 	-."-e6:.-1A1E91 Ltcct ', (,:.-_, 	T E 

E — 	Kea- 0*-3)311,1h$00,1,\IIIR*(ZAtA, TOZ0  a'  a) ink T 

(,, '11.T.11.1g) —  KaA-tWIT-ti-40,T,lia--e&FAI-6713zve7.Kr=it:.:41± 

Z (INA.tS-AAR1 a) 	2 0 OM 0 ±3LR L tc ct ', (Z, TE—Kot M. 

yy-6&I-41-67, 	TM— Kotird,V-t7E1-6"--eZ0 —, 4WMIlfig3 1 

3 OpkfiBt:.:80. Z 2 -D0D— Kl,T E3•L TN/17VM-,3_e-Dtc_-— KL 

tsZ (INAJS-41-01.11 a) 	2 1 OM 0 

[0031] 'ft 	A i3N6kft 	B^  4'1/3%Rin-Zlit--aA-— KaY-A-5thaln$t, IN AiS 

*you 1 0”4 2 2 	( a) (:.:7T -ck ', V:, .5-.Z -Z a.' Lts< , MiNt:.-Attvco 

Z0 4t -DT', 	+311-/Abb\6:.-__RiE (kfiNe_RiE) 	1, tcts-at::(,, 	kft 	A (,::80-z 

At *-503 11,1n$e0,0 —  K (T E 	— K) ekh 	B t:.:80. Z6 t -A-5311:* 

$1A-41,\ —  Kt:.=, 	t.c_- khAt:.-.81,J. Z 2#1A0)— KtkfiBt:.-.80- Z 2 

*IA a) 	— K h--Aiii-a -  Z 0  

[0032] Z:.-_, M 2 W)sni3 1 2 okfic t:.-.80-ct, At *-503 11,1n$7V040 —  F 

eTM— K, 2#ffleT E— KLts-D-coZ (INAJS-4101J1 a)4 2 3 
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OM o 	[ANL, kfiBipiAfiCt:.-_&.*--Ziikiflt:.-.80•Z*5-th 11:**k1E 

(,, 	'AAR 1 0`)4 2 4 	(a) 6:=71 - ck -3 lz, 	-4'51t ,11,1h$7V.7Z.Z -Z a.' Lts< 

, mm,:: -Atort,-ck,Nz o 	ote-D -c, kfiBt:.-.8 0- Z6 t -A51t11,1h$7YAkiN 

— KekfiCl,:.-.80•ZA't-A-511,1h$eAki\ —  K ( -1 NA— K) 	t:.-_, 	fit. 

kfil31,:.-.80. Z 2#ffla)— Kl, kfiCl,:.-.81,J. Z 2#ffla)— Kt:.-Aili-a -Z 

. 

z.:otca73, 	kftiok 75\ 6kfiC)'67Y1Rt) -Zlits-':(,:.-_(, , 	kft A To) T E 	— 

K75IfiCt:.-.8k,\ --cl,-1 NA— KLVA-,3_g-t.Z. --D 	('). 4WMIlh3g 1 3 

(,, 1 ;1 =1-5--5' 	(1WMIlfiA) L 1_,--CA1 -Z. 

[0033] 4 2 4 	(c) 	(:.:(,, 	kfil3 /3\ 	kfiiJ  KOY6 

tl.(,:.-.80. Z, 	E N/3•10,-t-4 -Z,TM-aCy7i -c, Cy0Y7f6,)ZDAV:71 

-... 

[0034] [N1] 

co 
6".°V  C = j°° f Pz(s)ds n(s)E 2  (s)ds I 

Y ' 	4  

[0035] tc: tc! l„ 	8 0 (VoIrd,$. 	V c  142faY601Rt)R11, 	n 6ELIT#fiS, 	s l, 

kft-h0f-A3M# (RFRAVe) •--eZ-AVRN. EytE y 	3'. 	P 

z 67j14 j5-,/ j", 	1,)1,7j -c, 	-st)t, 	T E— K -rstiCA'E x— 

Ketro,17--C (,), 	Y6t1.6E x3•10,'-V-4 - Z,T,I.1-aei-40. 	-7̀ s1--)t E y 

3•10,'-t-4 - z,v,u-aela< 1j 	—. 	TIVI —  K --etE N/3•10,'-t.-4e 

gan---ezo 	kft 	B 75\ 6kfiCt:.-.1E47-Zillif'i'l,:.-.8k,\ --CUT-Ot37590-t. 

YID -D -(43 (J, 	kfiCt:.-.8k,\ --ct, 	icAe-rm- K, 

K LtsZ a' L e3•/3\ Z. 

2#ffleT E— 

[00361 E— K#153 1 8 ---el, , %ffM)V60)111179eMet,), 	>4 3 (c) CAfiCT 

D ---et0,-,35 759g, 60,-,3_759179,,O,Jic,0433T -Dtc_- 0)7`, 	>C3 (d) a)kh 

c0)/J\ -.3504ILts-D -CoZ. 	a.' Ot'i'-a, *-5-̀ 0311,1h$afEl, , 	a 77100,-.3s 

LiliFiel , <, _E-F1,:.-AiSe -015Lts -DtcliCE-C, 	TEE— KLTM 
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— Kay-A-5-̀ thalfi$e-1 -z (1 A_ tS-A-AR 1 a) 4  2 5 OM) . 

— Kfg,13 1 8 6:.:80-C a, 	E— K#1130`)Y0)iRtar.lt:3-,11-Z -C 

0`)Clt:.:80-C, T E 	— Katie T M 	— Ka 't' tt.T11.Atcl: Z W5ft 	ti 

-Do -7̀ci:1-Dt, 	-t- a)&111,:.-.8o-c-  a, 	T E— Ka-t. ODE 	- •6 	x$Fli 

Olt:31T-V-C ('). 	7-c_-  TM— Ka) E x1 	3•6 a -clf15-CZc. 4V  8.11:1 0)4m 

%M 1116 a z.: a) 	— K mil 0) tlii-a t: ct (,),V,13-zz.: L e-e 	ze, 	z.: a)t a) 

— Knotlii-aa, 	-clflphte31--ezi-c_- 6/3t:t utsoo -Aligotklaiiiza, 

tkII,  _EMS 6 -D ”)tc6e5 t:.-_, 	-,1-flphtehiAtt.ZU,  RtteZ e, 1-)Tet:.-.Ttt. 

tct. --ea, 	— Knotlii-aaN<, N-HkmaAnt -eakfiNe_RIELts6ts 

oo 	z.:otc_-673, 	kfiC75\6kfiDt:.-.0775\-D -c -r E— KL TM— KOD-A-5-  

11:#fiV_RIE:1:6W3Z L/Z OZ.  t, -t. tt.T.11.0)— Ke3`0")Z a-  Lats< , 

T E— KaT E— HZ, TM—KaTM—KLif.41- Zz_-.Lt:.-fs 

zo  It -D -c, 	—Ktgic3g1 8 -"ea, 	-1RIJR— KOYA-5)M1h$0111R#7Y, 

T EL TMTAttAbZ Z.:L6.:1;1:Z° 

[0037] J-;t_tock -3 t:.-_, 4 7 Ilh53 1 3 	-.A-ti`Erbl L 1 arfL 2 a)W0,8.--e6, 	I 

Iia)±-F 	(1-4.51-6]Liiiili-6]) 	t:.-. -f-v[t±uzz_.- L --e, 	T E 

— KjiN 6 T M 	— KaARIEV,73E,  1_, --C 0 Zo Milnt:.-.1-)Tb\ ---et4-Wf-Vht 

et 1.; tt3S, +34.V8.0`)R -,3_ 	L (,)kfifAVP,"ff -3 :. L aUi R.-CZ7Y, 

TrAnt::_aliR 64-t.tcR -,3_ --eVWff -3 oG,5eZ,:, -t-  'LT, *-41th)fakTa 

. -A-531M1h$T1E9IfetS3AtEet l2 Z ct ', t:. 1CSIllfig3 1 3 MISR )fAt I,: ct 

**CSOD4CSIllfiAT a, T E a) (); 	— F' ( -A-5thS*Vhil tilAkiN 

— K) L T ma) c:1) 	— Koa -,Iflphta LT', 	taARi•Wff -Dtce, 

•13 - Zck -3 t:.-_, 	T E 2 n 	—K ( n a 01-;t_to)VN) LTIV10)0— KO 

134 --eVA ••"f - -3 z.:L tUi g-CZc. 

[0038] **CS, i I) a JW7Mt::_ifAnl -ztiii-a, wmor,,st::_nloza&LL 

--cs i —s i 0 2 —s i 75\6i-sz s 0 I 	(silicon on 	insulator) a#) 	t) L 

t:- ):M 	Z a'. Le--e,Z0 *mos i 0 2 1,1 -F537 ,y KL L , ± 3g OD S i 
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1,1 	7 L l,--CEll 0 Z. 	S i MU, 1-4:35 eXtsZfRia))fAt 	L,-C8 (,), 

R-1/4350134t.iti -eiv Za'L --e)fZz_.'Le-- Zo. 

7±530±53 	7 v Kl,, :> ,) 	7-10))fi 	,/f - -3 . 

*-A-Vfaka)40sMtlZ 	1 0 	W1V6.6:.-_magi-31Avvii-a, 	4 6:.-.7it ct 

(,:.-_, 	M 1 W)sn13 1 	12)1 2 0-t. tt.T.113::, 	4W6. 1 , 	2 	#V1P, 

z :. L e---e , zo  wog 1 , 	2 offAtti170_,:r 	Z e, 	7 0[11/21)3z.velA 

e—to%)fMNV6 -e 	'D C.  t ct 00  

[0039] 4 5 Ewe 4 6 t:.-_, -t.  tt. -f tt.*ft HA a)GV3MAa)M 2 -411)fak a) —IN 

71... 

>4 1 —4 6:.-.71tM 1 -411)faka)40SM'AZ 	1 0 --et, kft 	A LkfiC a) 

itirm-e 	7a)i-4:5 	2 FA L I., -C_ETt:.:4-Wf-Phtt 12, b\-D - - 10-FfRa)rt& 

3,?,13 1 	5 	l'1&31?113 1 4 0 A-ililit:.:0EIT 1, -C_E-F 	6:.-.4M-fiiptt 12 Z z: L, 

4CSMRif,ff -D --C 0 Z 0  a' a)L, M 1 -411)fak-Ct, IEST±, kfiB 	, 

V-L L, C EMI_ 1 LEM L 2 (,:.-.3• O., 1311fR)fit a) 	7 a) _ER a) ilgi (PVN% 1 

4 O) ilill ) LT 011V9 (PVN53 1 4 Lal&g3 1 5 	-al-p-ttcligi) 	ai-Lt:.-_kcE 

-1/435 -ft tco 

I., /3\ l„ 	z: 013eaa)_ERL TROlig 	al-Ll,:.-_RIE-1/43s -ft Z z: L 1, *KiYg--e6 

is <, R A_ tS, 	>4 5 101w1 	#AA 	1 0 A 0) ck -3 : 5C±6 UR L 

TR1011V9P1Hit:.-_kfEz's -ftZ a.' L t U,  RT 	Z 0 	-1/43s 6 (,:.-_, 	771141JaAfAte 

1-Agrez;o5t -s < >4 6 104MSMAA 	1 0 BOck -3 lzmeTt ck oo 

a) ct -3 (,:.-_, 	xOa TilliElb%_Rin-  Z EN L TRa) 	7711V9/3%R1n-  Z EN 	, 

4CSM_RitlAa)W1SMO1a)-3gRt53(,:.-.8o--CM*-.35 - t.  Z a.' L t:.-. ct 9 , 	-1 /43s 

6 1,:.:WZgaMfglE, EzvegZilAtLor.i_t 	>4Zz: Le--('_Zo 
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— KOZ1175IfifAn"fft-ALZ,t  

[0056] >4 1 9 t:---, *ftlE9104CSMP,A07M 1 1 -A-VfOlo—IN7i -c. INAJS 

, 	2 	(Masaru Zaitsu, 	Takuo Tanemura, 	and Yoshiaki 	Nakano, 	"E 

fficiency and Fabrication Tolerance of Half-Ridge InP/InGaAsP Polariz 

at ion Converters," The 	18th Opto-Electronics and Communications Confe 

rence(2013), 	pp. 	WL3-1) 	(,:.:(,, 	I n PW)SMCE110tc_- /\4)(1t324.Me 

193471:35 tv-COZ. / \ 4 )4 1J-M-1 4W6l, , 	-Fg3 	7'J K_Et:.-_, 	-FIJN6IIIRt:.:Pfft 

0711111 07 a 7 L ±g3 	7 v K ef-11,1 -1/43s 41., 	-1/43s 6 t :: , 	a 7)3zrf±7 	7 v KO11111 

1-611141.1e9Iitc-C# V-Ltz-_- *ESTZ. / \ 4 )( 1J-,24.%Mt, WhMa)F1iiil 

rzilt:80-Calfi$Z7Y,<, Y6759t < ri-i U5A673 6 tt.tc_- *EST 	Z. 

[0057] M 1 - M 1 0 -411ffnret, WOMI,  a) ', t 	7/Y 	A:5 OA ts ZPV& 

3,13L5-twg -z** ---ezc, >4 1 9 t:.=. 7j 	1 1 	1-0010)1MSMtl„ 

6 0 --Cl, , 	a76 3 c_ht:.:_hf,E13 	7 v K 6 3 a 751-11,1 -,3_ tt.tcg33' VV&g3 

6 4 L L, 	x763 c _ht:.:±3,113 	7 v K 6 3 a751-1a -,3_ tt-c 0 ts 0 3,N3x 

W,E13 6 5 L L, --C" 0 Z. _h3i1E13 	7'v K61 a, 	62a, 	63 a, 	68 aaVe-F 

537v K6 1 b, 	62b, 	63b, 	6 8 lol, 	I n P75\6tst,), 	x7'61 c 

, 	62c, 	63c, 	6 8cl, InGaAsP75\67̀ SZ.M1WhnE136 1 LM 
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2 	7 A13 6 2 L on t:.-.1WMIlfig3 6 3 75%0-  641., 1 7 Ilfig3 6 3 0)W1SM 

01e, p1,7-).0)Plk,\PV&g3 6 4 L, JVW-)-0)30-X$Wg 6 5 	Z AA'D, 

2 W)sn13 6 2 (:.= 	— K#153 6 8 etvlp,-.354-v-c.  0 Za)Aa, M1 'ATOM 

104CsMtlA 	1 0 L Ple--e 	Z. 

[0058] 1csEIW,13 6 3 a)WOMCV) -3 t, a7L±A3 	7'v Kb\ 6 tsz 3g3•0) 

memr6i(z4-,i415T,J3N-DIA:sr6ilzt4--015LtsZWZ'LL 

t:.-. ck (,) , 6 	Ill fi -,3_ -ft Z z.: L e-- 	Z . 	etc, 	M 1 	hn13 6 1 L WMII fi 

g6 3 olil$Wg 6 4 L M 2 W)n13 6 2 a) rm --e, WhMaIia) 	7 L ±% 	7 

'y K MIA 1.; A -1 /435 TAO, 1_, --C41± - Z a-  L t: ct t,J , M 1 -Art)fOIL He 043S 

ovtifftm -zo 	1 9 Oft -a, M 1 W)sn13 6 1, M 2 W)sn13 6 2, 	— K 

#g 	,13 6 8 a,7±7'  a 	KO)11111 	1, OF)fMn6 Lz's tv-c ki \ Z. 

[0059] *-A-Vfaka, a.' OiNt::_lat -1 /43stt.Zt 0-e6 ts < , M1 4;1 36 1 AbM 2 

W)sn13 6 2 0)±53 T PI -1/435 	Pi -D --C ') VAIL 	Z a' LtUiR--e 	Z. e tc, 

7 a tie±53 	7 v K OR # 	# t iN  17 V K L 1_, -Ca, qilliM L I., --c S 1 0 2 

V11,11_,k-  (,), i777'  	KL - Zz_.' LtAA.641.Z. 	7 v KaA-A-a, 

4CSM'AA 	6 0 LP1-0)V&_ht:A*---Z1t,0)52/ 4 	--elEllkiNZ .7°  1=1 -t 

/21, ---05AtlZ a-  Le-- Z.:. 

3 1133•10 	7 	I6710R -1 /435 a, 	— K aA_JltZekfiflOgt:.-.41-)41,z „t -) t::_gRit 

-Zo 

[0060] Jt_h, *RHJIV/Tiftts-Art)fakt:.-_a-jo-cIABA LT' 	t'L- e, *RIEIJ]a±A 

0410016:.:FitZ:354-LZ t 0)TatS< , *RIE1)10581111_,tsoe#VE 

/7 02,_'eUi g--eZ.:. 

[0061] *RBA L PleoRTIT, *-503 11:#fi$:;:nt:.-.80-c T E 2 n 	— F 	( n a 01-;t 

_hog%) La*T M— Ke3` -)ZNIRA*RIEIJILP100)-V&g3LPV& 

g313\ 6 tsZ4V8.0`)±-Fatier=i0D4-Wf-VhtAtt.tcaIt:.-. „t -D -C3AtE 

- Zz_." Le-- , -t.orm5--iqn- Za-L--eVA"ff-)a.'Le-ezo a.' 

aye, 	TE 2n 6 , 	TE—K (TEO, 	TE1, 	TE2, 	• 	• 	•) 0) 

*IT (2 n + 1 ) CA 6:.-_ -4. 5- ,Inse-,40—K0-30  T E 1 	- Ka, 
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n = 0 a) T E2 n ±i 	— K (1-10— K) ---eZc, 

T E 	— KolinMa)—K (TE 2n — K) eVP41-2U:.:1-szotv-;F 

oiNit::_ct zo %)fAt 	7 (liETEr6iLIA:3s eL t 6:3-4ftts*CS ( Il#fi$3 

) ) 	ffith-za*TM-Kt, 	-t. ork17-a) - • (Ex) 	(,, 	iliETEr6iL 

i-Cs 	1-61--(' L t 6:.-_alftts6:.-.1-szo —, 	T E 0 	-A-tiNiNtMO)T E 

— KO) E x (,, 	rhlr.lt:3-4 L-C 	, 	171- 1-6it:3-4 L -c t4Ifttsird.W3t:.-. 

tszo 	- - otc61), 	11,1h$3[11 /211-6], 	avei-4- 0ia) l~Jtt:3-41_, -c4 -,Ift 

(,:.--zz: L-e, 	T E 2 n 0) A -1 /435 	F`.1)3z ve lig 	oi wolptt e Att. , a* T M 	— 

I1'F 	L-cnifi11E--e-tl-LTA-Lo— KiRgtet,), nifl fl, 	3AIN- 

zo - - otc61), *RBA L Plea)**Iit::_ct (,J, 	TE 2n —K6, a*TM- 

KLorim--e_Ritzeuig--ez. 

[0062] *RH)] t: t0-C, M 1 4;g53L44;g111E3Nolf&53LM 2 4;g53 L WA -e 

	

MOMILI oi-,4 -:s eP1 12 --(' 	(,), WhMfig3t:.= 80—C. 	MOMILI 

	

opla.)-elWg ct t,J 1ion&g3 	- z, L kiN -') L 	a) MOMILI L L 

•-ct, M 1 -41001a)ct -) t:.= I- 77 _1 --e-D-Ct ct <, M 1 1 'Art)faka)ct 

)1,:.= 	I- 77 )3zrf_h3g7'y F'i 	--e-D--Ctctoo 	t.,:, 	7-ii-;01-a)4.%M.4 

IL L/Z, RAJ'S, 	7'' K6:.-.0-,350)AtSZ3g3VR6f—Ct ckiN o 4W6.4 

IaARiEe— K_Rim,:.-.:Tes 1,-c4CsIllfi -A-TRA-ztcrb6:.-_6, 	MOM 

I] 19),t1-4-.35)3zrfrHaA_Rin-Z 3g3, 	77-A-ViJN, 	-Tit:.-.3e_t - z3m 

3• (IN AiS 7 v Ka)-3g) 	-A-ti-z_.- Le-M 	LAN0 

4CsM_RitlA0)4440,:.:40,-,354-LZW)V6L LT., %)f4.6., 	') IM-1 4. 

M, 	— K#153, 	— KV453, 1-46MV6, :10,M)V64eti64-LZ 

0 a' tt, 6 a)W)Mt, 4CMtALPetsW841 -z : L /1T 

L,00 

RAJ'S, a 770A-1/45 	2 A t') J-;t_h L 1,Z, 1-4:5)krieligiaARin-ZWMIlfi 

3gUM Ltctiii-a, icsM_RAAa)4446:.-.40,-,3stt.z4W6a) 	7a)0,-,3s i, 

, 4Cs111$i3NoliV&53014-.3s LittNig6.:40Az a LePT 	L00 	tt N 

77±6:.:±3g 	7 v KZ3111331'1&31113L L -C, 	a 7±t:.:±31 	7'Y KO 
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1:4:083-V&1113L 

L-

C,, A:5 arfrIGOA_Rin-ZWMIIWII3UM 1, tztga 

. icsmf,Aongo,:..40,-:s4-Lzwmt, PIT IN 	Hat:, 	77±t::_± 

31113 	7 v K -Z**IiL -Z a' LePT 	I, 00  

AJAR 
[0063] J-;CF, 	olit,-D-c*RHARI2tKoigt:.-_,v,H -ze, *ft 1E1)](,J,;CF0)-Art 

iNt:FITiftql.Zta)TtV'S00 

[0064] (*ou 1 ) 

l — 3 t:.:71 - ck -3 t:.=, 	a 77 7`M 1 W/SVIIE13 1 	1, 	1CS111$i3i1E13 1 3, 	M2 4 

%nEI3 1 2 	L, 1111fig3 1 3 liql&g3 1 4 0 A-1141J t:Stl&f,E,13 1 5 	Z 

4'10YWMV,R,Iti.,tco 	-7J-51tv_ 1 =1 °gm, L 2 = 2 0µm, L 

[0065] 

3=2 0µ,m, W1=4 00nm, W2=2 0 0 nm, W3=2 0 0 nm, 

H1=3 0 0 nm, 	H2=1 5 0 nni-eZ,, 

ro..vilitX1,7-c_- L a' 6, 	M 1 W/SVIIE13 1 	1 	(kh 	A) --el, 	4 2 0, 	1CS 

111fig3 1 3 	(kh 	B) 	--el, >4 2 1, 	M2W)SVIE13 1 2 	(kfiC) 	--el, >4 2 3 CO 

ck -3 t::_tcl: -D tc: 0 RAJ'S, 	>4 2 0 (,:.= 8 0 -C, rd.V41.0) -3 t 9 8 %7Y E x 

--eZ.:. a.'41.60)1707-30)*IiR-et, A t-A-311,1h$100,0 	— K 	[m 

o d e 1 _I , 	2CA t:.:*-51)jalh$100,k,\ 	— K 	Hi o d e 2] LL,---c o z 

o 7-z-_-  , 	w36, 	(a) 	— 	(d) 	(,:.:31,J* ---C, 	model &Om o d e 2 

a) -t 1 . TA-t3:.-.I4 1,, 	E x 	3•L E y 	3•0)tliiM7T1_,--C1,\Z c, 

mode1 at/ern o d e 202 --D0)— Kt:.-_ --Dlivt, kft 	A LkhBorm 

t.:80.z.-4.5 ,,alnsokiE4 2 2 	(a) c:.=, kftBLkhcormt:.-.1-3o-z 

*-51tH#fi$OA_''IL 	>4 2 4 	(a) c:.=, kfiCLkfiDaAlt:.-.1-30- Z -A51I* 

$a)kfE 	>4 2 5 	( a ) 	t:.:7 -0 

[0066] >4 2 2 	( a ) 	Ewe >4 2 4 	(a) 	(,:.:7 -,:t -31:.=, 	kfiA75\6kfiB, 	-t. 1_, - 

kfiC 6:.-..4zrm, 	2 - D a) 	— Ka)*51M1h$1, .7k.Z-t. T, 	mode 1 Lmo 

d e 2 0IIIRr*tVk1E LtS0c, 	L75\ L„ 	4 2 0 1,:.:71 -  ck -3 t:.-_, 	M 1 WhViiE13 1 	1 

(kfiA) 	mode  d e 1 eT E, 	mod e2 eT M---e 	(,), 	4 2 3 (,:.:7T 

ck -3 V:, M 2 WhnE13 1 2 (kfiC) 	mode  d e 1 eTM, mode 2 eT 
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E"-CZ. 

4 2 5 	( a) 	t:.=.7j - ct -3 (Z, 	— Ktg 3iiE13 1 	8 ""Cl,, 	7[11Fiw e 0 . 	3 m. 

ma)L ,l.:.-.. 7-1A -,3_(.:.-..1.,< ts(,), 	mod e 1 Lmod e2 0)-41h$t) 

. GO. 3m•miTne_T —IV,--COZL'Leb`Z. 

[0067] ***3., 	Vi.RZ•HirblliA±Pi (Finite-Difference Time Domain : F D T D 

) at::_ck t'iti-ML,tc_-. 	%Ml, 	1 . 	5 5 m. m Z 	.D tc. 	IT 	(,, 	S i 

0 2 0),11,1h$ 	1 . 	4 5, 	S i 0)11,1h$ 	3. 	4 8 L 1_, --CO Z . : > Z al. — :> 

J CAiiiM   1 t:.:71 -c, 

)037J1—  I- (.:.= T EYA41- 1.,tct'ia, 	-t.a)ffl)](, T M6:=1:4'J), 	a aNiaAA 

60. 	0 5 d B -CZ. )037J1-1-(.:.:TMAN- L,tc_- tga6 - 0)ffl)j6ffl 

)37J1— 	T T E 1.:.-_Ritl:5 41., GZAAEL (PER) 622d 13J-;LEVIV4 	C 

_k"-CliNZ. 

[0068] 	 [1] 

ffi t7K-1- (dB) PER 

TE TM (dB) 

t li—i 
TE -24.2 -0.05 23.7 

TM -0.22 -24.2 22.0 

[0069] a.' 0Ni079Rla070 (,), 	T E 	— 4 2 6 t:.=.7T -o 	>4 2 6 t:.=1, 	>4 0-PiNct 

KA41- Ltz._- Viaa))1 0YrO:YT-371 -c, 6 	(a) 	, 	(b) 	t:.-..tiviro., >4 2 

we) E x3', 	E y3t.,--c- kiNzo iRth -zt:.-.4t-D -ctraweE x75\6 

E Y t:-kfEL -C8 ('), 	ffl)33113(.:.-.1-31,\ --C6, 	—K7VE N/3•10.7-)-LI-S.D"--(43 

c), 	TE—KeTM—KLkfEl.,--0,\Za'.L7V375`Z. 

[0070] (AVN 2 ) 

'AAR 2 L LT.. 	') 	)'4%n'6.---e*lE11-:stt.z, i')aJa7cOJgi-e 

2 2 0 n moviat:.-_ -Do-c, iziV-i 	J7rie.-413n.-__ToiF Ltc 52, 

VP] ifeA 71 -. 

[0071] 4 1 — 3 t:.:7T -  ck -3(Z, 	77`M 1 W7SV,,13 1 1,  4CSIIIW,13 1 3, 	M  24 
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%n13 1 2 	L, 4WM11$i53 1 3 elV$Wg 1 4 0 A-IRIJ 6:Stl&f,E,13 1 5 	Z 

*CSOY6WMViRlit L tc. :> Z a I. — J''7 F F immwave (P 

hoton521f-(#)CE111,\ --C, 	EME 	(Eigenmode 	expa 

n s i o n) at:..,:tzt,fx.Dtc_-. Y10% Ml, 	1 5 5 0 n mL L AL-. 52 / 

4 	aA-vi-at, 	L1=4 0µ,m, 	L2=1 50µm, 	L3=4 0µ,m, H 

1=220nm, H2=9 5nm, W1=3 00nm, W2=1 80nm, 

W 3 = 1 20 n m 	a*L L, W 2 Vile 1 60 n m, atie 1 80 n m CA- 

/7 0) ta a I,: --D IXT , 	L 2 	kfE-,3 -ft AL-. :> Z a 1, —:> 	0)AiM 	>4 2 7 0) 

[0072] 4 2 7 0)NtNn, 4 20)M 1 W)sn13 1 1 114U 75\ 6 T Ef— K 	AV L tc Via 

(,::, 	— Ktg,13 1 81M b\ 6 ffl#11-Z T E 	— Katri M 	— KoDffl41-/r7 

— 41L Ltz:4A, 	-71:4',t)t, T E 	— 	f— KaA_'151)J$t L 

---cozo 	>4 2 7 t:.:7 - ck -3 :.=, W1, 	R0)1_2 	+3•R< Lzz: L-e, 	M1 

WV,E13 1 	1 75\ 6 A41-  L tc: T Ef— K l, kfiNt,r1`g t:.= 	ILL, 	M 2 4.%;',E13 1 2 114U t:.= 

ffl Allii I,: TM— Kt::_kfn-Z a.' L7575\z,,, Hat:.-_, 	m2w)sni31 275\6 

A41-  L tc T M 	— K l, kfifA.01g t:.= RIE L, 	M 1 Whn13 1 	1 10.1 t: ffl 41-11i t:.= T E f  

— Kt:-kin-Z a.' Le3•75`Z. etc, W2=1 6 0 n m LW 2 = 1 8 0 n m 

ODEL$ATt, W 2 011'117`R 0 	e, 	ck (') 'T'Lkiqffn ( L 2) --ekh_11let l; 

Z a.' L 7Y3•75\ Z. 

[0073] :>') 	7a) PI .7-). H1e2 20 nm 104%M-rst, —Nrlig I,: 4 0 0 n m 

f'1'1.0)7711GeflUM3541.Z. a-  a) 	- 711iETEOR < tsZt:.-_ -Dtvc 	— K erie Z 

o a7lliETEO 	<ts(,), 	— K eMeZ L, 1.,Ii_htl; ZiiJea)7 7 , l,:.-_,t 

ZYonat:.-_, t ZVA 	7Y, 	ck (') tit 	Z. V-z-_-, 	— KerL7YZL, 	S 0 I 

&_ht::-Y64.%MUM -Zt'ii-at:.-_t, Awmaypgt:.-_a&a)i)),g 

e#11 -Ztca73, :> ') a J1V/10)'610'Met 1.; Z. a.' 41.60tAtilL, 

kfiNekfEt::_;051-SR-,3_10A-Itria L-C, iLASTA'iLUSWM1G, ar_MSM 

[ 0074 ] -,3_ 6 6:., 	± f,E, 13 :> 1) a ila a) JV -,3_ 7Y 2 2 0 n m—, 	B 0 X JW, 0) PI -,3_ e 2 µ,m 
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oso ia*JEll o-C, Y64.Vg.4.u1F Lk-. *tl,fif-Ct, iZal,— 

A,imt::_a---J,5-, 	L2=1 5 0 µ,m, W2=1 80nmL Lk° 	1 4.%;',E13 

t:.:T E— KA41- 1_, --C, 	M 2 W/SVi13 (— Ktgic%) 1141.1/3\ 6 ffl V 	Z T E 

— KaVeTM— KaAiliair7— (d B) 	;i],1_17f Ltc_liiiM 	>4 2 8 t:.:71 - 

. z: otlii-ai 7 —t, 4CSMPAI, 	Lts 0 iltMng 	I) 77 L'  

Lk-, zoili-ezo 	2 8 ck (,J, 	1 5 0 0 -- 1 6 0 0 n ma)rattS%Mt:.-.. 

tptc: -D -C, 	T E 75\ 6 TNA/a),W)SM_ltle-A-TR-C , --Cki\ Z a'. L7575\ Z. 	i-z-_- 

, 	z._'.0%Ma#1,:.-.1-3ki\ -c, 	1 0 d BJ-;1_h0AgZilY6EL (FInput 	T E 

Output 	TNA_ILI- Input 	TEOutput 	TE_IODe 

-a/7-10d BOOZ) e A U. -,3_ 41. tc: . 

[0075] (*you 3 ) 

-AltiN 3 L L -C, M1 0 -Altffn§t:.= ,:t Z I n P*A4;1 	11] o tc_- 4 g ;g &'.. 

itIA 	il'ilit Lk-. 	2 9 t:-_, 	**-Ythil.10`)4'171 -c. 	z.: 0 411, 	>4 1 8 

003,V3\ 6 	— Kfg3,,13 5 8 	=Ii;111 l„ 	-1 /43s 6 t::_, 	M 1 W1SVid3 5 10)')'5 

1 	r 75\ 64CSIllfifE13 5 3 a)PV&g3 5 4 Vt1-C, M 2 WhnE13 5 2 (,:.-A0.,-,3_ tt.tc: 

1) Im-I4Vg. 5 7 0') 73,13 5 7 r t:.-..Z -C, 	— 7f 0)F 	L L, tz-_- *EST 	Z. 

1-S8, *-4101i01CSVAA, -t.m71# (Rri.ia)11m) 0) 	;1 

L#ML,--C1C,11 -Zz:Legt- ,Ze, ***ROA 4 — A 4M-\'DD 4 

— D 4 kft 	t:, PV&3garfa&g3a)iliEle5--i—itt:.-_Rin-zW)V6.# t1P, 

Z a'. LT (IN AiS, 	>4 1 6 	(a) , 	4 1 7, 	4 1 8 	(a) 01)) , rWci: 

<171#04%Mt:Y6iRIJR-,_ .-tZz._'.L75 -R--eZ. 

4 2 9 	(b) 	— 	(e) 	Okft>4"-C1, , 	-311E13077  5 1 	c, 	5 2 c, 	5 3 c 

, 	57c0) .51 b, 	5 2 b, 	5 3 b, 	5 7 b L , 	75 

1 c, 	52c, 	53c, 	5 7 c IDIRMR•CLEM-3 _hg3 	7 v K5 1 a, 

5 2 a, 	5 3 a, 	5 7 a 0 -3 t, 	77 03d1 V)%3 	47J L -C1,\ Z. a*5 

1 b, 	5 2 b, 	5 3 b, 	5 7 b 1,-Fg3 	7 v K L 1_, ---CA8 -Z. 

[0076] 4Cs111W,13 5 3 t:.-.1-30-C, 	>4 2 9 	(a) o_higlit:.-.A Zr*l&g3 5 5 OrkW, 

M1 W1V,,13 5 1 75\ 6 R -,3_ L 1 	1)#Z, 	W1 	1 75\60 	---e*A)frligt:.-..AL.PL, 
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-COO. ;0`)R-,_L 1 2 og,# ---el,, 	-;--M&3,135 5 tVV&g35 4 a) A-iglit: a)a-)- 

41± I., --c-  oZ. etc, 	2 9 ( a ) 0 Tiglit:A Z-V&g3 5 5 0)FiliEW, M 1 4 

%VilEi3 5 1 75` 6 R -,3  L 1 1 CAt # ""Ct, IR 7VW 1 3 T —if T 	t'), ;ZOR-,3_ L 

1 2 oe,# --et, leg/ W 1 313\ 6 0 	--e*AffOigt:.-..A,P LT.  OZ. kfie%Jf 

it to M 2 4.%;',E13 5 2 75\ 6 R -,3  L 1 30Oa # ""Ct, 	') VI,E13 5 7 r 0rEfiri0 

*re, 	-t.t.T.11. 	7 VI,E13 5 7 s, 	5 7 s 0)Fired759Affrligt:.:±16,1_,---C1,\ Z o  

H 1 1 1, , 	2771135 1 s, 	5 7 s )3z.Oen&g3 5 5 0)1A -,3_"-CZc, 	H 1 2 

6, 	H 1 3 — H 1 	1 0)Z-CZ,:, 	H 1 3 1, , 	') 73,13 5 1 	r, 	5 7 r )3WelVN 

3,135 4 0) A ;_ T 	Z . 

W 1 	1 (,, 	4 2 9 	( a ) 	0)±1141 	-AZ 	7.Y';',E,13 5 1 	s, 	5 7 s OA 	Ill'EfiT 

Z „, W 1 2 (,, 	') 73,13 5 1 	r, 	5 7 r, 	l'IW,,E13 5 4 13zVeM 2 WhnE13 5 2 0) 

IPA ---C'Zc, W1 3 a, 	>4 2 9 	(a) 	0-Figlit:.-AZ713,135 1  s, 	5 7 sO) 

]4IIIIIiiirCZ. 

[0077] *-41-01J-Ca, 	I n P 	&_ha) I nGaAsP 	a 7, _E3,13 fj 7 v K 	S 

i 0 2  LLittgat:.-_ --Do-catX ,'ff .Dtcc, 	I n PaVeS i 0 2101l#fi$a, 	3 

. 	1 7 L 1. 	45 	-t. t1.T.11.1111,\AL- c, 	etc, 	I nGaAs P0)11,1h$a-t- 0) 

CaLLt:.:ck -D -Ckfn-Z a.' L 7Y% 641:-CO Z ea.' a.--ea, 3. 4 L 1, -CHM 

"ff -D tc: . 

>4 2 9 	(a) — (e) t:.-..80- Z-t511,V-;F0)At'JTZ. W1 1 = 1 µ. 

m, W 1 2=0. 	8µ,m, W1 3=1µ,m, 	H1 1=1. 	04 5µ,m, 	H1 

2=0. 	6 2µ,m, 	H1 3=H1 1+H1 2=1. 	6 6 5µ,m, 	L1 1=3 

00µ,m, 	L1 2=600µm, 	L1 3=1 00µ,mc, 

:>...Zal,—:>(,:.=a, 	:>...Zal,—:>V7IF immwave 	(Ph 

ot on 521f-( J#) CE110-rEME (Eigenmode 	Expans 

i o n) at:.-..ct z,l,fx•ff.D AL-. Y60)a1 5 5 0 n mL Lit. 	:>--.Z al, 

—i 	Jotl iiM 	2 6:.-..71 -c. 	z: otliiMbN 6, a*a) 1 n P L4) 	0) I n 

GaAs PL 0)11,1h$ZIAL$019/_IN :SO I n P 	)6W)sn'g.CE111,\L- 4CSM_'itl 

„t:.-..ck t'JWM11$i75 ,-RTZ a.' LiAtIre 	tc: . 
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[0078] 	 [2] 

jJ7K-1-(dB) PER 

TE TM (dB) 

Atli-I- TE -14.64 -0.22 14.4 

TM -0.23 -14.61 14.4 

[0079] (ArftiN 4 ) 

Z:.-_, M 1 1 -41th)fakaAYOUL 1_,--C 4 3 0 (,:.:7TVESEREit 1.,, :> Z a 

1,—:> 	.-*-y-ft Lk-. 	z.:04i16, 1 9 CAESLPIOTZ7V, >4 3 0 

(b) 	— 	(e) 	10kh>4 .-C6, i\-( )<IJICS (77, ±3,137'y Katie-F53 

7 v K) 	10[1redr=1, 	'114!1 I,: 	7‘Y K61 	d, 	62d, 	6 3 d , 	6 8 d 	4T 

1., 	C1,\Z o 	H211, , -F 	K61 b, 	62 b, 	63 b, 	68 beVN 

61 e, 	6 2 e, 	63e, 	68 elg)_h75\65€ffl -Z-AtTZ. 	H 2 21,  

17'61 c, 	62c, 	63c, 	68 c0)1V-,LTZ. 	H 2 31±3 137v K 

61 a, 	62a, 	63a, 	68 a0)1L,'_ -"CZ„, W21, W22, W23, 

L 2 1, 	L 2 2, 	L 2 30Y7fra, -t. t.T.11.4 20)W1 , W2, W3, 	L 1 

, 	L2, 	L3LITAUTZ. 

[0080] ***MT 6, 	I n PV&±0) I nGa A s P 	7 L 1.„ ±A13 fj 7 v F 

I nPLL, i\-()<IJICSMETEIF;i1g1Ja)7v KS i 0 2 LL,tctgat: 

-Do--CitX"ff -Dtc_. 

***W.:8oz t, 	I n P. 	I nGaAs P, S i 020)11,1h$1, ±E* 

too L Hama cEll 0 tz:-. v-z-_- . ,1,Mat PI .;TZ„, *ES0A-t511,  

W21=1. 	5i.km, W22=0. 	9i.km, W23=0. 	6i.km, 	H21 

=1 gm, 	H22=0. 	5µ,m, 	H23=1 gm, 	L21=200µ,m, 	L 

22=7 0 0 gm, 	L23=1 0 0 i.kn- -eZ,, :>•Za,—:> 	A,im 	 

3 6:.-..7i -c, 	z: otliiM13\ 6, **CV)/ \-f )<ItaIt:.-..8o-ct, *RIE91 	PI 

Z z: L --e4WMIlfie-AIR-e 	Z a.' L 75q4,12--e 	AL-. 

[0081] 
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[3] 

t7 —I-(dB) PER 

TE TM (dB) 

TE -13.26 -0.26 13.0 
At7K—i- 

TM -0.25 -13.27 13.0 

faX±0f1.1ffligilt 

[0082] 	*foi]ow)sm_J't6;q,A, imAis, a*_ht::_fmtg-LzY64.vg.„19)0 

I6:.-.1341,, 	14% 73, 	H IY9L LtcAt:.--fillE -Z a Le- Z. 

t4 I-103A13A 

[0083] 	1 0, 	1 0 A, 1 0 B, 	1 0 C, 	1 0 D, 	4 0, 5 0, 	6 0.•-1CSVP,A 

1 	1 , 	4 	1 , 	5 1 , 	6 1 . • •M 1 4;gi,E13, 	1 	1 	c, 1 	2 c , 1 	8 c , 	3 1 , 

6 1 c, 	62c, 	63c, 	68 c•••7, 	1 	1 	r, 46 r, 4 7 r, 	5 1 	r 

, 	57 	r••• 1)13,13, 	1 	1 	s, 	46s, 	47 s, 	51 	s, 	5 7 s•••7153, 

1 2, 	4 2, 5 2, 	6 2 •••M 2 4.%;',E13, 	1 3, 	4 3, 	5 3, 6 3.•-1CSIllfi 

q13, 	1 4, 	4 4, 	5 4, 	6 4 • • .JVW,E13, 	1 5, 	4 5, 	5 5, 6 5 • • •:,t#&q13, 

1 7 •••v&, 1 8, 	4 8, 	5 8, 	6 8•••— K#153, 	1 9•••— KVA% 

20.••DP—QPSKVAM', 	6 1 a, 	62a, 63a, 68a•••±7',E13 

7v K, 	6 1 b, 	6 2 b, 	6 3 b, 	6 8 b •••-Ff,E13 7 v K c, 
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115ROCKI 

[11**1] V & _ht:JM -1 /435 tat Y64.V8.e , IllAt: _ , M 1 W1 AI3L4CSIllfig3L 

2 4.7nl3tit, 

MEM 1 W)nl36, -t. lokfit:.-. 8 o.  zW))160) 	— Ke, iPts 

< Lt 1 --Dayr E 	— K L 1 --Dayrm— KA-a-)-, -t- offit -A-51tIl 

*$00,0 T E 	— Kt, T M 	— Kct t,J t -A-7All#fiVA4 < , 

MEM 2 W)nl3t, -t.a)kfit:.-.80. zW)610 	— Ke, iPts 

<Lt 1 -Day r E—K Li --Dayrm—K -A-gi-, TM—Kt, 

-- 06 t *-5-̀ 0311,1h$00, 0 T EE—'   ct t,J t *50311,1fiVA4 <, 

MEM 1 	7 I3EzVeMEM 2 Whn131, 	0 t:.= WM**Ii a) A .35 /3 	 

L < , 

MEGZIllfiga)4;MaiLit, MEV&IJN i. a) A -1/435 Zrii.it:.-_ipts < 

L t 2 A (,J 4)n 1/45 	l„ -t.a)WM**It, MEM 1 WVgaveM 

E M 2 Whn130`)WOMCS L PI l; A -:5 a) i'Vwg L , MEPIWN ct t,J PI 
a. i • 01Eo -;t1&%L 	l„ 

ME1CsIllfig304.Vg.**I6, kfierNZI-6it:_-_ -ft--e, /3\ -DIA 

-:5ZOit:t4-WftLfsz3g31.„ 

MEM 1 WhnI30D 7,MCS LME4Cs111$i530PIWNL MEM 2 

hn130)WOMCS L a) IV -e, PI U1-4:5 04Vg.**Ielte, L -c#1± 

z z: LIii`liL - Z4CsM_RtP,A 	. 

[11**2] ME M 1 Whn13 LIME4CS111$i3ML MEM 2 Whn13 L a) IV -e, 4% 

ZOi t: 5e -D --C . 4424V8.4109)11/21eit,e,AtitcTite,01g le:: _lE 

Z a' LIii`liL -  Z gii3VA 1 le::-EaVCSM_q6;',A. 

Cii**3] ME M 1 4%n130MEWM*CSe, -- a)kfit:.-. 8 0-crIGZ1AVA-4 

-1/435 Zr67 ct t,J til-,,OFffit --e 	Z z: LIii`11L -  Zidi** 1 x i, 	2 t:E 

am w)sm_Rt6;ci,A. 

[gt3RIA4] mgam 1 w1sn13onEw1 ,aIe, iv g i - a) wo ,) 153 L no 	7 

7 3g 	#i-'J 13241-  - e 	Z z: LIii`11L -  Z gii** 1 X 1, 	2 le:.-_,Ea 
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04CsM_Ri1,,A. 

[1,4**51 IME4111fig3a)P1Wg01-4-.3s 6114,1E 1) 1530)0,-.3s L 	 I., < , ME 

MWMeME 	7 	530)1-4 -:s L 	Loa'  LliiIIL - Z,143VAL1- t:=E 

am w)sm_RtA. 

Hit* 	6] gam 2 w)sni3onEwnocsie, --opkfit:.-.80--cmoiel-,4 

-:5 	1-1`.] ct (,) tROF)fAt --eZ z: L 	!iff` A L 	Z It** 1 — 5 a) o T 

41.13\ 1 *I,: EaoicsMtlAc. 

[it**7] MEM 2 	7 A130ME 7 MIe, —1-  011/279 T &Mt t:---KVe-C 0 

Zkfie%ffAtOpg33•, 4421Wg I,: ite, 1, --C -Z z: L 	,111L 

z,143RIA1-600T41.75N1*(zEaMmAA. 

[1,4**8] MEM 2 Whn130)4424%M*CS e, Plgoivo 1) /3gLto 5 

13,?,[3ti-D 1) IDES--ezz: LliffliL -  ZgiVRIA1 —5 OOTtt, 

13` 1 TAL-EgoVCSM_R#P,A. 

[1,43RIA9] MEM 1 W/n130)kfi6:.-.80. ZW)610 	— Ke, 	1 "D 0) T E 

E —KL1-DOyTM E —K—At,`/j`, X 1,, /-.PtS < Lt 2 -DOT E 

— K L, 	2 *IA t:.-_ -A-5- 111h$a),AkiN T E—K,t (,) t *-511l#fiVAA 

0 1 -D 0) TNA—K -A- tiNa.' L!tilliL - Zit** 1 — 8 0)0 T41.75\ 

1 TAL-2a04CsM_RitIA. 

[got3Rmiol MEM 2 W/Sn13t, 4421CSIl1fig313` 6 -414-LZ 	1-616:---It -D --C4Vg. 

I0)111EIetg -Z 	— K#1531,:.:40,-.3541.-C 0 Z a LIii`11L -  Z 

M**1-9ooT41.75\11AlzEWAWAA. 

[M**11] MEM1WhnI3EzzieMEM 2 Wn130)0 Ttt./J\ — R1, (, , 44 

EiCs111W,13 /3\ 6 AfEtt, z 	11,̀11,:.="ft -D ---cWOMIoligem< tsz 5-  — 

i —)fAta) 	— KVA% 1,:att.t:35 tvC 0 Z a.'  L!tilliL -  Z,11**1 

— 9 a) 0 Ttt./3\ 1 *V: 2$S006%M_RAA. 

[got**12] ME1CSIl1fig301Wg0D-F 	L-V&530)-Fe, 	ilEV&IJN 6 PI 

u-64-;sizz a- L 	.111L -z1,43RIA 1 — 1 1 a) o Ttt,i3N 1 lAt:.-_Ea 

MCSM_RitIA. 
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Hit**13] ME,E4MS111fig3 OPV&g3 a) _h 	L--,t1wg a) _he, MEV& 75\ 6 FA 

coo  -,, (,::z a- L 	.111L 	zit** 1 — 1 1 00 Ttt,i3N 1 lAt:.-_,Ea 

a) 4CSM_Rt6;,,A 	. 

[got**14] 44,1MSM*CSe 	77--eZ z: LlilliL -  Z It** 1 — 1 3 Oki\ 

T41.13\ 1 lAt:.-_,ENCO4CsM_RAA 	. 

[,1**15] 

	

4424%Malie . 	7 7  L . ME 	7±t:*-11,1- ,--C ME 	7O) 

	

J-;CFOliiiETE -Z_E7 	7 V KL/3\6i-sZz: LliiIIL - Z,143RIA 1 

— 1 3 a) 0 T41.13\  1 lAtt-2ecoACM1tIA. 

[got**16] g lt3RIA 1 — 1 5 a) o T41.75\ 1 TAt:.-.Eili,a),WhVki„ 	ihe A_tc_-  D P 

—Q PS K Zjtm'c, 


