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1㸬ࡵࡌࡣ㸬ࡵࡌࡣ㸬ࡵࡌࡣ㸬ࡵࡌࡣ 

 Ἴ㛗⣙3.4μm࡛ࡲග྾ྍ⬟࡞InAs࠸⏝ࢆInAs/Siࢸ࣊

ࣟ᥋ྜࢻ࣮࢜ࢲࢺ࢛ࣇ㸦PD㸧ࡢᐇ⌧ࢆ┠ᣦࣥ࣎ࣁ࢙࢘ࠊࡋ

ࡾࡼࢢࣥࢹ InAs/Siࣟࢸ࣊᥋ྜࡢᙧᡂࢆヨࠋࡓࡳస〇ࡋ

࡚࠸⏝ࢆ㏱㐣ᆺ㟁Ꮚ㢧ᚤ㙾㸦TEM㸧ࠊ࡚࠸ࡘ᥋ྜࣟࢸ࣊ࡓ

ࢲࢺ࢛ࣇࡢᆺࢧ࣓ࡽࡉࠋࡓࡋほᐹࢆ᥋ྜ⏺㠃㏆ഐࣟࢸ࣊

 ࠋࡓࡋㄆ☜ࢆ⟆ගᛂࡋస〇ࢆࢻ࣮࢜

2㸬ᐇ㦂᪉ἲ⤖ᯝ㸬ᐇ㦂᪉ἲ⤖ᯝ㸬ᐇ㦂᪉ἲ⤖ᯝ㸬ᐇ㦂᪉ἲ⤖ᯝ 

ࡣࣁ࢙࢘ࡓ࠸⏝  n+-p-Siࢡࣝࣂ p-InAs࡛ྛࠋࡿ࠶⤖ᬗ⾲

㠃ࢆὙίࡓࡋᚋࠊ⮬↛㓟⭷㝖ཤࠊぶỈᛶฎ⌮࡚ࡋࢆ⣧Ỉ

୰࡛ᇶᯈྠኈࢆᐦ╔୍ࠊࡏࡉᐃࡢⲴ㔜ࢆຍࠊ࡚࠼Ẽ୰ࠊ 

ᗘ350℃࡛12㛫⇕ฎ⌮[1]࡚ࡋInAs/Siࣟࢸ࣊᥋ྜࢆᙧᡂࠋࡓࡋ 

TEM࡚࠸⏝ࢆ InAs/Siࣟࢸ࣊᥋ྜ⏺㠃ࢆほᐹࡓࡋ⤖ᯝ[2]ࠊ

Ge/Si ᥋ྜ⏺㠃ࣟࢸ࣊࠺ࡼࡓࢀࡽぢ᥋ྜ⏺㠃ࣟࢸ࣊

⣙2ࠊ[3,4]ࡋほᐹࡇࡿ࠸࡚ࡋྜ⤖࡛ࢇᣳࢆᒙࡢ≦ࢫࣇࣝࣔ

μm ࡋࡽ᫂ࢆࡇࡿ࠸࡚ࡋྜ⤖ᵝ୍࡚ࡗΏ㡿ᇦࡢ

 ࠋࡓ

ࢳࢵ࢚ࢧ࣓ࠊ╔㟁ᴟࠊ☻◊ࡣ⛬స〇ᕤࢻ࣮࢜ࢲࢺ࢛ࣇ

ࠋ࣓ࡿ࠶࡛ࢢࣥ ཌࡢSiࡾࡼ☻◊ࠊࡵࡓ࠺⾜ࢆࢢࣥࢳࢵ࢚ࢧ

⣙ࢆࡉ 40μm௨ୗࠋࡓࡋInAsഃAl㟁ᴟࠊSiഃAu

㟁ᴟࢆ╔ྜࠊࡋ㔠ࢡࢵ࣑࣮࡚࢜ࡋ㟁ᴟࡢࡑࠋࡓࡋᚋࠊ

ࢡࢫ࣐ࢆࢺࢫࢪࣞࡿ࡞␗ࡢᚄ┤ࡾࡼࣇࣛࢢࢯࣜࢺ࢛ࣇ

ࡢไ㝈ࡿࡼᛶ⪏ࡢࢺࢫࢪࣞࠋࡓࡗ⾜ࢆࢢࣥࢳࢵ࢚ࢧ࣓࡚ࡋ

 ࠋࡓࡋ⌧ᐇࢆ⣲Ꮚࡢ200μmࠊ300ࠊᚄ500┤ࠊࡵࡓ

200ࠊ300ࠊᚄ500┤⣲Ꮚࡢ4mm2×4ࡢ๓ࡿࡍࢢࣥࢳࢵ࢚

μmࡢ⣲Ꮚࡢᬯ㟁ὶࡢẚ㍑ࢆᅗ1ࠋࡍ♧㠃✚ࡀᑠࡿ࡞ࡃࡉ

ᚄ┤ࠊࡀࡿ࠸࡚ࡗ࡞ࡃࡉᑠࡀᬯ㟁ὶ࡚ࡗᚑ 200μmࡢ⣲Ꮚ

 ࠋࡿ࠸࡚ࡋቑຍ≦8V㏆࡛㝵ẁࡣ࡛

ᅗ2┤ᚄ200μmࡢ InAs/Siࣟࢸ࣊᥋ྜPDࡢᬯ㟁ὶࠊ

SiഃࡽἼ㛗1300ཬ1550ࡧnmࡢගࢆධᑕ࡚ࡋ ᐃࡓࡋග㟁

ὶࠋࡍ♧ࢆග㟁ὶ5-10ࡣAࠊࡾ࠶࡛࣮ࢲ࣮࢜㔞Ꮚຠ⋡10㸣௨

ୗ࡛ࠋࡓࡗ࠶⣙ 10V ࡛ග㟁ὶࡣࢀࡇࠋࡿ࠸࡚ࡗࡀୖࡕ❧ࡀ

Siࡢpn᥋ྜࡽᘏࡿࡧ✵ஈᒙࡀ InAs㐩ࠊࡾࡼࡇࡓࡋ

ගࣜࣕ࢟㸦㟁Ꮚ㸧ࣟࢸ࣊ࡀ⏺㠃ࢆࡾ㉺࡚࠼ὶ࡛ࡵࡓࡓࢀ

ศࡀࡇࡿ࠸࡚ࡋቑຍࡶ㟁ᅽ࡛ᬯ㟁ὶࡌྠࡰࢀࡑࠋࡿ࠶
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3㸬ࡵࡲ㸬ࡵࡲ㸬ࡵࡲ㸬ࡵࡲ 

ࡓࡋᙧᡂ࡛ࢢࣥࢹࣥ࣎ࣁ࢙࢘ InAs/Si ࡵึࢆ㠃⏺ࣟࢸ࣊

࡚TEMほᐹࠊࡋGe/Siࣟࢸ࣊᥋ྜ⏺㠃ྠᵝࠊ⤖ᬗᏛⓗ⤖ྜ

⣙40μm௨ࡾࡼ☻◊ࢆࡉཌࡢSiࠋࡓࡋㄆ☜ࢆࡇࡿ࠸࡚ࡋ
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ᬯ㟁ὶ10-5ࠊࡧࡼ࠾Aࡢ࣮ࢲ࣮࢜ග㟁ὶࡢほ ࡋࠋࡓࡁ࡛ࡀ

pn᥋ྜࡸᕤኵࡢ⛬⣲Ꮚస〇ᕤࠊࡵࡓ࠸ࡁࡀᬯ㟁ὶࡔࡲࠊࡋ

ᚲせ࡛ࡀపῶࡢᬯ㟁ὶࡾࡼࡇࡿࡍࡃࡉᑠࡽࡉࢆ✚㠃ࡢ
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ᅗ 2. ┤ᚄ 200μmࢧ࣓ࡢᆺ InAs/Siࣟࢸ࣊᥋ྜ PDࡢᬯ㟁ὶග㟁ὶ 
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