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CCD Micro-Camera Visual Inspection System Based on High-Density 3D Packaging Technology

Hiroshi YAMADAY, Takashi TOGASAKI**, Masanobu KIMURA™**, Atsushi SADAMOTO™*** and Hajime SUDO™***

RS BE AT £ v & — RIS AR S * 5 ~ ) — (0212-8582  #i4s) 1[I AT SE X/ NE BEZ T 1)
s RS BEAEERN v v & —FREIRIIE - v 4 — (02350017 P2 AT RS T~ DX % 117 33)
s fAHHEF VI NAF 4 TRy bT =2 4a 7570 /0 Y-ty — (01988710 HulistediRILET29)
s RN RE IR v o — B« v 274585 1 U — (02128582 41 IR IFF TS XU/ NE BT 1)
* Advanced Discrete Semiconductor Technology Laboratory, Corporate Research & Development Center, Toshiba Corporation (1 Komukai Toshiba-cho, Saiwai-ku,
Kawasaki-shi, Kanagawa 212-8582)
# % Microelectronics Packaging Research Center, Corporate Manufacturing Engineering Center, Toshiba Corporation (33 Shin-isogo-cho, Isogo-ku, Yokohama-shi,
Kanagawa 235-0017)
3% % Core Technology Center, Digital Media Network Company, Toshiba Corporation (2-9 Suehiro-cho, Ome-shi, Tokyo 198-8710)
3% % * Mechanical Systems Laboratory, Corporate Research & Development Center, Toshiba Corporation (1 Komukai Toshiba-cho, Saiwai-ku, Kawasaki-shi, Kana-
gawa 212-8582

Abstract

A CCD micro-camera visual inspection system which consists of an experimental wireless micro-
machine for inspection of inner surface of 10 mmg¢ tubes in electric power generators has been devel-
oped based on a high-density 3D packaging technology. The CCD imaging data transmission circuit
has been packaged at high-density by developing a 3D sidewall interconnection technology which
has sidewall footprints realized by high-aspect-ratio Cu wiring layers. The viewpoint changing
mechanism for inspection of inner surface of tube was realized by 3D motion reflective mirror
which incorporates 2 axial electrostatic wobble motors. The prototyped CCD micro-camera visual
inspection system, which includes CCD imaging data transmission circuit and the viewpoint chang-
ing mechanism, operates satisfactorily and it has been confirmed that the output CCD images have
high resolution which enables 20 um objects to be distinguished inside 10 mmg¢ tubes.
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