BB B3 ¥ % % Vol. 14, No. 3
1094 4 3 ACTA OPTICA SINICA Masch, 1994

B R e 451 F OGS A il 4
F B33 e . - *

RE H6 Kad

(LB EN A EZ, L% 200030)

R OASURALT AR R RS G A 09 Y R, HE G A (R L
C PROERAR L B S A S B AT BRI R BB T A R
XA Wb, BHPEFE, BHERRN.

15 7

THRABEESEFHE NS ERFRAGEFERAETEE/A ZHNA,FHBE
FAART, Y 1) B30 o DA T K 38 i8¢ B S R B SR B B B . 1R B AT BN W Y 3B 5 T 1 2R 9
SR S 755 R 2 A L 3R S 16 ) B — R s w9 BB R, R M B A R A 3R S B A R e TR T A
E A 0F BA PR A SRR R AR, B T 65 R ) 1% 18 6 18 ) B 2 1) et 3 B Ok AC A&
JR PR T I8 ' I ) 2 v A o 44 B A e 30 B B (B K B ) B [ I A v L B A
BN EREHN 4 EE. HREHFEZH R H T R/NEE R, 38K
BB, (B R 6 E L2 LR 2 F R . R RESH©S onE 1B
7D R /N BE R L B — R (R B ik R AT R T AMEOE I S R B A A S R T B B R
BT 7 A B AL AF 2638 » B Btk )58 BE VR AC , A TTT RE A 20 3 58 18 1 2% 9 Ve B .

AHEASFER BB LA R A R R (Band Strip electrode
limited operation) T {E, R HEREXT Yo T H R - vaveguide
W AR ETERASEOETRRE  \ _ \ T\
WA F R T TAEREXE, R 25 1 19 5 3 ) Y. —1 \\‘—f/’ “\_f/"
R EM BRI Z P ORI GHz HEE S,
BEFHHRELIRN, REBAROEHE e el
ﬁ] t7, Fig. 1 Electrooptic modulators with polarity reversed

Hei, AR HEREEREHNE B electrode structures
BT AS C R R B T AR A RO AR
SR E B 2 R 1 9 B 40 BT K 28 S T el A1) I G5 M e B SE i G TR YL R B B X R A

WA A 199343 A3 H; WRBSMHE. 199344 H 13 H
*ERERPFEESEHAE.



3 R R%. BYERPESHY RGET IR 2R 0 IR DY 4 b7 265

Baker f F5| BEAR G A9 AR CF 7). H AT TR Zh i FIH B4 4 {7 Baker #3F5)"'*IH 13 {if Baker
W5 AR G AR T 54 H 8 20 GHz i 40 GHz g9 58 B TR 2% (B i T B SRR L v 3
Tt S 8 L N BPE AR I T P R OO W A A AR R R B — € R ERUHER,
BT 8 B8 O e )R Ak » DA sk X 4 ik 2 6 30 R o 1 - Ak ity B 9 (B R BERF IR B Th &R
B 1 K. R el ) B a2 5 4 S B BRI 9 1 IR 98 B AR R . A SO B B e R AN
B I e AR 5 P R DG TR0 AT 1) 28 B P 4 S ) S 465 A0 D R 930 e o T A 33 e R ) MR A SR A K
I [ B 4 A B B BUE TR AT R

2 TS
FER 1 R B AR LR A I TR R S

E. = % Sin (wat — Paz) exp (— az) (1

APV ARRAEESE, o ARESHBBR, b EESHEER L H fa= rod/c, cf
HZEPHIEE, ¢ HRBREB R, o HRESERER LSRR FXBAE AR 2= 0
SEA R, NDERGE S ERE EARE R L, B N B‘Jﬁﬁm%%ﬁ#ﬁﬁﬁﬂﬁﬁfﬁﬁ%
LB P A LA SER

AD = ADy| M (A) |sin (wato + 6) (2
A, (N AEEO M(4) — M*(4) )
4) = = tan~! -
MO =g, wyzso VTR IMG F @]
400 =— by, ZLs L= L/N;
— Lexp (—yed) — [1 exp (— Ny D], g 3

" pilexp (— i) + 1

1 exp (— y4 1) —

B =
yilexp (— pil) + 1

[1 + exp (— Ny, 0)]

ﬁ:‘?/j/l; V_L:aj__z"ﬂa A:G'é'!g(ﬂ ""'ﬂg)

ﬁ:I:Fl o f"])’ﬁﬁyf%$ s Ao %])\_5‘}%&&{’( » Vi; %%%%ﬁ’
M EREFAIUER], | M) | SHEHRELE (B D) NG W) BT 85464 b8 35 v B
Kk, i 0(4) SHRE RBR R (1 (3RS ) BB T 254 89 48 UM P A5 4

3 KR4 R
L LiNbO, B G 3 G R 28 A 61, X () X7 TEUEH . FXSEMERIT .
Ao=1.3um; no = 2.2 ; tw — 4.2; yss = 30.8 X 10 "em/V

S o= 0 BRARMERLR, N = 2.3 4.5 6 BRSSO T S R mE 2 iR b A AR5 H
H—bBiE. NE LR, i N B{E, B KRG BB 23 A [ 49 V3 — 4L 3 R, Bl
PR oA A RS H AR K



266 ¥ < <2 # 14 3%
_ wal _ K
A= 9 (M — mo) = 9 (4)
40
';:\ A5
S 1o P
E— [ 2.5
% . 3 2o
g 6 ] 15
-5 4 I:é 1.0
-: 2 E 0.5
= 0.0 . o
> 09J 0% 1.0 1.5 20 25 30
s A
Fig. 2 Amplitude of the optical response vs frequency for devices of (a) N=2,3,4 and (b) N
=5,6
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Fig. 3 Phase of the optical response vs frequency for devices of (a) N =3,5,7,9and (b) N =
4,6,8,10, where the one section length of the electrode [ =0. 3 cm
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Fig. 4 Phase of the optical response vs frequency for devices of (a) N =5, and (b) ¥N =6 and
! (n. — ng) = 0. 2 for solid line(—); 0. 3 for long dash line (--~); 0. 4 for dot line
(+++);and 0. 6 for dash-dot line(- » -)
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Frequency Responses of Electro-Optic Guided-Wave Modulators
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Abstract In this paper, response characteristics of electro-optic moedulators with polarity
reversed electrode structures are analyzed and the analytic expressions of the output
amplitude and phase of the modulators are derived. Numerical calculation for the
bandpass frequency response of amplitude and nonlinear response of phase angle are
given.
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