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Abstract : In the case of a capsule that can acquire and transmit images from the intestines, the size of the module and the battery capacity
in the capsule are subject to restriction. The capsule must be swallowable and the battery must maintain the stable power during the capsule
travels in the gastrointestinal tract. Therefore, it is important to control the endoscope using bi-directional wireless communication. In this
study, encoder and decoder CPLD modules for bi-directional capsule endoscopes were designed and implemented. The designed controller for
capsule endoscope can transmit the images of Gl-track from inside to outside of the body and the capsules can be controlled by external
controller simultaneously. The designed and implemented controller was verified by an in-vivo animal experiments. From these experiments, it
was verified that the CPLD module for bi-directional capsule endoscope satisfied the design specifications.

Key words : Bi-directional wireless capsule endoscopes, Encoder/decoder, CPLD
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Fig. 1. Constructure diagram of the bi-directional wireless
capsule endoscope
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Table 1. The specifications of capsule controller

Feature value

Device XCR3064

Voltage 3.3V

Current g mA (Receiver and CPLD)

20 mA (Whole module of capsule)
Frequency ) 4 Mz
Package (size) CP (6 mmx6 mnx 1.5 mm)

Used gates 1,450

Used 1/O 20
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Table 2. Specification of the controller for the external controlier

Feature value
Device EPMT7064
Voltage %
Frequency 1 Mz
o Package 44pin~-PLCC
Used gates 250
- Used 1/O 8

E 3. M2 48 NHoiviel 74
Table 3. Spacification of the controfler for the external receiver

Feature value
Device EPF10K100
Voltage 5V
Frequency 100 Mh
Package 240pin—-RQFP
Used gates 5,200
Used /O | 13
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