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Wideband analog／highーSpeed digitalcircuit teclmiques and monolithicintegrationtech－

nology have been developed for grading－up the capacity and repeater spacing of digitalop－

tical transmission systems．　Twoline coding schemes were also developed to ensure the

Stable operation of opticalrepeaters against anylong period pattern transients．Major at－

tained results were summarized as follows．

1）Asline codes，tW0－1evelalternatemarkinversionandmodifiedduobinarycodes were

proposed and the stable operation of fabricated opticalrepeaters againstlong period pat－

tern transients，for example，al′／12－11／12mark ratio variation with a8ms period was en－

sured byintroducing theseline codes．

2）A simple resistor－CapaCitor circuit which can grade－up three times the modulation

speed oflight emitting diode（LED）was proposed and LED transmitter operating at400

Mb／S or more can be realized by using this new circuit．

3）A preamplifier with a variable transimpedance and a3－Stage gain controlmethod

using this preamplifier were proposed to expand opticaldynamic range of repeaters．As

a result，al・55／Lm565Mb／s monolithicallyintegrated opticalrepeater with a33．2dB op－

tical dynamic range wasimplemented，Whichis aboutlO times superiorin the dynamic

range to convetionalrepeaters．

4）A2－mOde frequency divider with a direct feedbacklogic configuration was pro－

posed to grade－up the function and operation speed of timing circuit for multiplexerJde一

multiplexer and monolithicallyintegrated byusing：i′汀n Si－bipolarlC technology．Conse一

quently，it was confirmed that the proposed frequency divideris abont2times superior

in operation speed to conventionalfrequency divider．
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