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ABSTRACT

Heasurement of absorption coefficient and

diffusionlengthin Schottky photodiode bY

theimproved differential photocurrent method

This thesis describes that the absorption coefficientαand the

h01ediffusionie？gthLpforn－GaA占1－ⅩPxSchottkY－barrierphotodiodes
（SBPDs）were preciSely measured bY the differential photocurrent

（DPC）method．

To perfom．the accurate measurement，the method wasimproved as

f0110WS．First，the photocurrentin　an　aCtuai SBPD was anaiyzed by

takinginto－account the effects of theinterfaciallayerr the surface

recombination and the themionic emission．This analYSis reveals that

thel。garithmof the DPCln（△キ／△W）vs the depleti。n－layerwidth W
Emd the photocurrentlb vs the DPC△li）／△Wplots fall on straight

lines similar to anideal SBPD・The slope ofln（△布／△W）vs W givesα
at theincident photon energy・The photocurrent－tO－DPC ratio

（lb）炉0／（△117／△W）拒Ois dependent。nαand the other device＿ParameterS＿★

王；芸鍔S盤≡；慧盃；…：霊
and giVeS the apparent h01e diffusion

；≡諾n；≡C崇。fi：：…n慧…三≡：：：‡e三…n…h…1≡慧tV三a…慧n…芸。：：…。a芸uai
intr。ducing the circuitwhichdivides the△lt）／AWsignai fr。mthe†p

Signal・And the feedback circuit which generates a signal proportional

to W and keeps the amplitude of△W constant was added to the DPC

SyStem．

The measured absorption coefficients of GaAsl－XPx with x＝〇・0′

〇・23　and O・38　show the expected steep decrease below the gap energy

and shift to the higher－energy Side as the compositionincreases・

Measured values are close to those on the low carrier consentration

Side．This suggestsαmeaSured by the DPC methodisin the depletion

regiOn．And Aiso the measured spectra are successfully explained with

the opticaLabsorption theorY due to the exciton formation・The true

藷e
not affected by the effects at theinterface can be obtained for

first time．The values obtained are more reliable compared with

the other measurements．

These resuitsindicate that theimproved DPC method can propose

the accurate measurement of the optical－absorption coefficient and

the minoritY－Carrier diffusionlength for the actual SBPD・
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2）長谷川茂、渡辺経夫、田中　昭、助川浩三
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の光吸収係数および少数キャリアの拡散長の測定J

静岡大学大学院電子科学研究科研究報告　第6号　（1985，3）掲載予定

学術誌浪

B：研究会

1）長谷川茂、渡辺経夫、田中　昭、助川徳三
「二周波法によるフォトダイオードの光吸収係数および少数キャリアの拡散長の測定」
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「GaAsI－XPズ混晶の光吸収係数および少数キャリア拡散長の測定」

電子通信学会技術研究報告　電子デバイス研究会
ED83－81（1983，11）　p．65
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6）助川技三、長谷川茂、田中　昭、管　博文
rDPC法によるGaAsトーX P人の光吸収係数、拡散長の測定J
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