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sensors, including the asymmetric Mac
coupler (DC), and 1X2 Y-fed balanced-
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| * This paper comprehensively reviews and compares Ti:LiNbO, integrated optic electric-field
n-Zehnder interferometer (MZI1), 1X2 directional
oridge Mach-Zehnder interferometer (YBB-MZI),
based on the operating principles, the dc/ac electrical and optical characteristics, and

electric-field measurements for each fabricated device, respectively.

- DIRECTIONAL COUPLER LAYOUT — 30 BPM SIMULATION
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Ti : LINbO;

- MOTIVATIONS

Z - LiNbO;

‘» The sensors provide improved measurement accuracy by reducing
susceptibility to electrical noise because the sensors are made of
dielectric materials (lithium niobate).

 The sensors provide a non-contact measurement of electric field.

 The sensors may be placed in hostile or remote areas because optical
fibers are capable of transmitting light with high fidelity in noisy
environments and over long distances.

 The sensors are electrically isolated, thus providing operator instrument

safety.

 The sensors are small enough to be used where space is constraint.
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Ti:LINDO; CHANNEL WAVRGUIDE FABRICATION

— SENSOR FABRICATION PROCESSES

WAVEGUIDE, ELEC TRODE DESIGN
I

(HOTOMASK FABRICATIOB

— Ti:LiNbO; WAVEGUIDE FABRICATION

|
( LiNbO; CUTTING, CLEANING )
|

(" WAVEGUIDE FABRICATION ) —
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ANTENNA PACKING

( SENSORTEST

Vg ) N
11 Wet etching 1) LiNbO, wafer cleaning 6) Develop (MIF 300K)
TiDeposition (Deconex, DI, IPA)
- Photolithography [ 1]
Waveguide Patterning
\\Tl-mdlfuswn ) 2) Ti deposition
Ti (900~
10004 7) Ti etching (HF:DI=1:4)
3) PR coating

= AL Deposition A AZ1512
Photolithography (1-5um)

Electrode Patterning _

AL Etching 8) PR removing
_r'\ / 4) Soft baking (95°C, 30min) —

Input : PMF )

Output : MMF ) 5) UV exposure (several sec.)

) : _ ¢ ¢ __ W ¢ ¢ Mask 9) Ti in-diffusion (wet 0,,
Epoxing 1050°C, 8hr)
Antenna Connecting -

Silver Bonding

| EXPERIMENTAL DATA for MZ with DIPOLE ANTENNA
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— SCHEMATIC LAYOUT of ELECTRIC—-FIELD SENSOR
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Output Power Of
Photodetector (dBm)

- DC CHARACTERISTICS

Electric Field Intensity
Applied in TEM cell [V/m]

21C Global leader

g 1 i 1
18.5298 0.942 2.98 9.43 29.84

Single — Mode
PM fiber

TTTTT

Zoooo

— SIGNAL AND NOISE LEVEL at RF SIGNAL 1TMHz and 5MHz

— FREQUENCY RESPONSE
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— OSCILLOSCOPE & RF SPECTRUM at 500KHz
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1X2 YBB MACH ZEHNDER INTERFEROMETER

- 1x2 YBB MZI MODULATOR LAYOUT - 3D BPM SIMULATION
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-The output power of Py = > [1 + sin(my) - sin(tx)] = > 1+ sin(2kL,) - Sm,(CJD(Ee))_
the YBB-MZI modulator: _ _ 1. _ _ ]
Py, = > [1 — sin(mry) - sin(tx)] = > 1 — sin(2kL,.) - szn(@(Ee))_
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YBB — MZI modulator
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