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Superfine CMOS Image Sensor Module
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In the recent medical device market, it is strongly expected to realize an imaging device which is a disposale en-
doscope or embedded in a catheter in order to check its head's position visually. For a disposal endoscope, it is re-
quired to reduce its cost enough lower than that of a conventional endoscope. To embed a disposed endoscope in a
catheter, the device is required to have miniature size and a small diameter. To meet those demands, we have de-
veloped a low cost and superfine CMOS imege sensor module utiliseing a CMOS image sensor employing Through
Silicon Via (TSV) technology. The outer diameter of the imaging part in the realized module is 1.2 mm which is
enough size to be embedded in a catheter. Moreover, a variety of performance and reliability tests have been car-
ried out for the realized module, and we have comfirmed that the developed module have enough perfomance appli-

acable to medical devices.
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CMQOS Complementary Metal Oxide
Semiconductor

ClIs CMOS Image Sensor

TSV Through Silicon Via

TSVI\wo—o TSV package

V{SVASVAN Input/Output Pads

RIE Reactive lon Etching

DRIE Deep-Reactive lon Etching

PECVD Plasma-Enhanced Chemical
Vapor Deposition

NTSC/PAL National Television System
Committee/Phase
Alternating Line

YUV HA YUV Output

I/FiR— R Interface Board

A/DZ 4 Analog to Digital conversion

MTF Modulation Transfer Function

TN Temporal noise

FPN Fixed pattern noise

SNt Signal to Noise Ratio

RF Radio Frequency

ETO Ethylene Oxide

ERCP Endoscopic retrograde
cholangiopancreatography

ENT Ear, Nose, and Throat

PEG Percutaneous Endoscopic
Gastrostomy
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E1 (@ CMOSA x—I & ¥ iREHE
Fig. 1(a). An imaging part of the CMOS image sensor
module.

K1 (b) f1>%—7x2—AK—F (UFX—F) &
Fig. 1(b). An interface (I/F) board part of the CMOS
image sensor module.
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Table 1. Specifications.
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B ] 9%5+5 °
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L A= N ..
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B a2 +ua—) | Control
3. Manual
o 1/ 25 sec, 1/50 sec,
M1 100 sec
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Fig. 2. A structure of the head of the imaging part.
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Fig. 3. A schematic diagram of Through Silicon Via
(TSV) package for an image sensor.
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Fig. 5. A cross-sectional view of a TSV
in the image sensor.
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Fig. 7. An MTF of a CIS module.
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Fig. 12. A set up for RF noise immunity test emulating
the use of electric cautery.
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Fig. 13. Screen image under RF noise immunity test.
(a) No noise implied. (b) 500 kHz, 10 W noise implied.
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