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INTRODUCT10N     A GaAs e■ ectro― optic directiOnal COupler (EDC)switch is a funda―

menta■  component necessary for the deve■opment of GaAs―based monolithic ■ntegrated

optica■  c■ rcu■ tso  A few types of GaAs EDC sw■ tch has been demonstratedl～ ラ  This

report describes a new type of GaAs EDC switch.  The switch was fabricated from a

pa■ r of c■ ose■ y spaced s■ ngle―mode r■ b― wavegu■ des w■ th an Au schottky barr■ er as

shown in Fige ■.  The guides are synchronous and the device ■ength was one coup■ ing

■ength, so that mux■ lnum power transfer to the coup■ ed gu■ de can be obta■ned at zero

biase  The optical switching is achieved by reverse biasing the Au schottky

barr■er of input guttde`  The applied e■ ectric field a■ ters the propagation

constant through the e■ ectro― optic effect, and this spo■ ■s the syncron■ sm,

reducing the coup■ ing and causing the ■ight to energe from the input channel。

ExPERIMENTS     A n ―GaAs guiding layer had a concentration of 6 x ■0・4 cm う and

was grown by VPE growth on a n+… (100)―GaAs substrate.  The ■ayer surface was clad

with Au Schottky e■ ectrode by vacuum― evaporatinge  The rib_waveguides are made by

PL masking, etching the exposed Au and the n~― GaAs ■ayero  Radiation from a He― Ne

l・ ■5 μm ■aser was forcused on the c■ eaved input face to excite the TE。。 ■odee  A

magn■ fied i■lage of the near― fie■ d pattern was fOcused on an IR v■ di Con.  Propagation

■Osses, coup■ ing coqrF■CientS and extinction ratios were llleasured by photomu■ tip■ier.

The modu■ ator bandw■ dth was estimated from the measured capac■ tance。

RESULTS     The attenuation of these dev■ ces was determ■ned by measur■ ng the tota■

power in two channe■ s of severa■  ■engths of the same sa■ lp■e.  The attenuation

constant was about 2。 2 dB/cm.  ThOugh the r■ b― waveguide surface was c■ ad with meta■ ,

the measured ■oss was ■ower than those of prev■ ous reported sw■ tches.  The ma■ n

reason was that the real part of the refractive ■ndex of Au ■s smal■ er than other

Schottky e■ ectrode.  To determine the coup■ing lё ttgth L。 , the re■ ative power in eacl

channe■  was measuredo  Figure 2 shows the re■ ative output power from coup■ ed gu■ des

as a function of deviё e ■engtho  The measured va■ ues agreed with the calcu■ ated

va■ ues from Lo shOwn in the top― ■eft portion of the figure.  Lo as a function of the

spacing between the strips are shown ■n Fig.ぅ :  The theoretica■  va■ues are shown

a■ so ■n the figure.  In this ca■ cu■ ation, the effective refractive ■ndex difference

between the r■ b―region and the surround was 2 x ■0~4。   This va■ ue was based the

ca■ cu■ ation on the wavegu■ de structure which was used in exper■Itlent.  To eva■ uate

sw■ tching perforlnance, direct■ Ona■―cOup■ ers were c■ eaved tO One cOupling ■ength.

The 99.9 % (30 dB)power coup■ ed from the input channe■  to the coup■ed channe■ .
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Thls value indicateit that the dlfference between the device length and the coupllng

length was smaller than 0.2 nm. The phaee-match condition of a dlrectlonal coupler

can be altered by reveree biaslng the Schottky bamier of the tnput guide. Thl.s

effect ie lllustrated by the photographs ln I'ie.4(a) of the near-fie1d lntenslty.

The switch had a length of 8.5 run (=coupling l-ength). At the devlce lnput the

Iaeer was focused. on the right channel. When no blas wae applied 99.9 % l.Lgt.t

emerged. from the Left channel. With 28 V, most of the llght (84 fi emerged fron

the right channel. In Fig,4(b), the power output vs bias from the coupled channel;

pc, and input channeli Pi, are plotted. The capacitance of the device was 1.58 pf

at 5 Y, This implies a bandwidth of 2 GHz and. P/Af ot 25O nW/GHz.

COI.ICIUSIONS A new type of GaAs EDC switch was demonstrated. The device6 wete

fabricated from low-Ioss G2.Z dB/cm at 1.1-l pm) rlb-wavegirides wlth Au Schottky

bamiers. A 30 dB extinctlon ratio ln the lnput channel was neasured at a reverse-

blas voltage of 24 V and the swltches have a potential bandwi-dth of 2 GEz,
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