
GaAsGaAsGaAsGaAs 系系系系デバイスデバイスデバイスデバイスにおけるにおけるにおけるにおける裏面裏面裏面裏面 CuCuCuCu めっきめっきめっきめっき技術技術技術技術    

Backside Copper metallization technologies of GaAs devices 

三菱電機三菱電機三菱電機三菱電機((((株株株株) ) ) ) 高周波光高周波光高周波光高周波光デバイスデバイスデバイスデバイス製作所製作所製作所製作所    ○○○○津波大介津波大介津波大介津波大介,,,, 西沢弘一郎西沢弘一郎西沢弘一郎西沢弘一郎, , , , 志賀俊彦志賀俊彦志賀俊彦志賀俊彦, , , , 奥友希奥友希奥友希奥友希,,,,    竹見政義竹見政義竹見政義竹見政義 

Mitsubishi Electric Corp., D. Tsunami, K. Nishizawa, T. Shiga, T. Oku, M. Takemi 

E-mail: Tsunami.Daisuke@dh.MitsubishiElectric.co.jp 
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࡜ Ni ࡿ࠸࡚ࢀࡽ࠸⏝࡟ᣑᩓ㜵Ṇࡢ Pd Pdࠊࡋ┠╔࡟ ࠊࡋᙧᡂ࡛ࡁࡗࡵࢆ඲ᒙࡢࣝࢱ⿬㠃࣓ࡴྵࢆ
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࠙࠙࠙࠙ᐇ㦂ᡭ㡰ᐇ㦂ᡭ㡰ᐇ㦂ᡭ㡰ᐇ㦂ᡭ㡰ࠚࠚࠚࠚ GaAs(100)ᇶᯈୖࡁࡗࡵ࡟ἲ࡚࡟ Ni ᒙ(0.5µm)ࠊPd ᒙ(0.2µm)ࠊCu ᒙ(3µm)ࡢ㡰࡟

Pdࠋࡓࡋᙧᡂࢆ⭷ ᒙࡣ Cu ᣑᩓ㜵Ṇࢆ┠ⓗࠊ࡚ࡋ࡜ձ↓㟁ゎࠊࡁࡗࡵղ㟁ゎࡁࡗࡵ㸦⤖ᬗㄪᩚ๣
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ࠊࡵࡓࡿࡍ᭷ࢆ฼౽ᛶ࠺࠸࡜ࡿࡁ᥋ᙧᡂ࡛┤࡚࡟ࡁࡗࡵ㟁ゎ↓࡟GaAsᇶᯈୖ࡟ࡽࡉࠊࡁ㜵Ṇ࡛ࢆ

↓㟁ゎࡾࡼ࡟ࡁࡗࡵᙧᡂࠋࡓࡋCu ᒙࡣ㟁ゎ࡚࡟ࡁࡗࡵᙧᡂࠋࡓࡋస〇ࡢ⭷ࡁࡗࡵࡓࡋ⇕Ᏻᐃᛶࢆ

㠃᩿ࢆそᛶ⿕ࡢෆ࣮ࣝ࣍࢔ࣅࠊࡾࡼ࡟᢬ᢠ ᐃࢺ࣮ࢩ SEM㸦Scanning Electron Microscope㸧ࡾࡼ࡟
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Ꮡヨ㦂ࠋࡓࡗ⾜ࢆ⊿Rshࢆ⇕ฎ⌮๓ࢺ࣮ࢩࡢ⭷ࡁࡗࡵࡢ᢬ᢠ್࡟ᑐࡿࡍቑຍศ࡚ࡋ࡜ᐃ⩏ࠊࡋ⊿Rsh

ࢆ᫬ኚ໬⤒ࡢ Figure 1. ࡟グ㍕ࠋࡓࡋ↓㟁ゎ Pd ⊿᫬㛫࡛▷ࠊࡣ࡛ࣝࣉࣥࢧࡓࡋస〇ࡾࡼ࡟ࡁࡗࡵ

Rshࡢቑຍࡀぢ᩿ࠋࡓࢀࡽ㠃ゎᯒ⤖ᯝ࡞࠺ࡼࡢࡇࠊࡽ࠿⊿Rshࡢቑຍࡣ Cu ᣑᩓࡿࡼ࡟ Cu ⭷ཌࡢῶ

ᑡ࡟㉳ᅉ࠺࠸࡜ࡿ࠸࡚ࡋ஦ࡀศ୍ࠋࡿ࠸࡚ࡗ࠿᪉ࠊ㟁ゎ Pd ⊿ࠊࡣ࡛ࣝࣉࣥࢧࡓ࠸⏝ࢆ⭷ࡁࡗࡵ

Rshࡢቑຍࡣ኱ᖜ࡟ᢚไࠊࡾ࠾࡚ࢀࡉ㟁ゎ Pd ࡢRsh⊿ࡶ᭱ࡀࣝࣉࣥࢧࡓࢀධࢆᬗㄪᩚ๣⤖࡟ࡁࡗࡵ

ቑຍࢆᢚไ࡛ࡿ࠸࡚ࡁ஦ࠊࡽ࠿Pdࡢ⭷ࡁࡗࡵ⤖ᬗᛶࡀ⇕Ᏻᐃᛶ࡟ᙳ㡪ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿ࠸࡚ࡋ 

ḟ࣮ࣝ࣍࢔ࣅࠊ࡟ᵓ㐀ࢆ᭷ࡿࡍ GaAs ᇶᯈࡢ⿬㠃ୖ࡟↓㟁ゎ Ni 㟁ゎࠊࡁࡗࡵ Pd 㸦⤖ᬗࡁࡗࡵ

ㄪᩚ๣ࡾ࠶㸧ࠊ㟁ゎ Cu ⿕ࡢࣝࢱ⿬㠃࣓ࠋ㸦Figure 2. ཧ↷㸧ࡓࡋᙧᡂࢆ⭷ࣝࢱ⿬㠃࣓࡟㡰ࡢࡁࡗࡵ

そᛶࢆㄪᰝࠊ࡟ࡵࡓࡿࡍFigure 2. ෆࡢ㉥ᯟ㒊ศ᩿ࢆ㠃 SEM ࡼࡍ♧࡟ .Figure 3ࠋࡓࡋほᐹࡾࡼ࡟

ࠊPdࠊNiࠊࡀࡿ࠸࡚ࡋ᭷ࢆ≦ᙧ࡞ࡁ኱ࡢࢫࢿࣇᙳ㡪࡛ࣛࡿࡼ࡟ຍᕤ࢖ࣛࢻࡣഃቨ࣮ࣝ࣍࢔ࣅࠊ࡟࠺

Cu ᒙࡶ࡚࠸ࡘ࡟⭷ࡢࢀࡎ࠸ࡢഃቨࢆษࢀ㛫ࡃ࡞⿕そ࡛ࡀ࡜ࡇࡿ࠸࡚ࡁศࠋࡓࡗ࠿ 

ୖグ⤖ᯝࢆࣝࢱ࣓࢔ࣜࣂࠊࡾࡼ࡟⤖ᬗㄪᩚ๣ධࡢࡾ㟁ゎ Pd Ᏻᐃ⇕࠸㧗ࠊ஦࡛ࡿࡍᙧᡂ࡛ࡁࡗࡵ

ᛶ࡜㧗࠸⿕そᛶࢆ୧❧ࡿࡍ⿬㠃 Cu  ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿࡁ࡛⌧ᐇࢆᵓ㐀ࡁࡗࡵ

[1] T. Totsuka, J. Surf. Finish. Soc. Jpn. 55, 926 (2004) 
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Figure 2. Cross section photograph 
of the via-hole of the GaAs/Ni/Pd/Cu 
structure. 

Figure 3. Cross section SEM image of 
the via-hole sidewall of the GaAs/Ni/ 
Pd/Cu structure. 

Figure 1. Sheet resistivity of the GaAs/Ni/ 
Pd/Cu structure as a function of annealing 
time at 270ºC.  
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