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Development of New Electronic Study Materials for Built-in-System
Programming Education
Based on Infra-Red Remote-Control Transceiver (2)

TERUO TAMAMA

Recently programmers for built-in-systems are badly off. Thus, fostering of those human resources at universities is urgent. New
electronic study materials using a higher-level micro-computer have been developed for built-in-system programming education
based on an IR remote-control transceiver. Using those materials, students are able to learn microcomputer programming as well
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as soldering technique and oscilloscope operation.
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Table 1 Main Specs of GR-SAKURA-FULL Board.
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Figure 1 Photo of GR-SAKURA-FULL Board.
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Figure 2 Test Fabricated IR-Transceiver Board.
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Figure 3 Combination of IR-Transceiver Board and GR—SAKURA

Board.
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Figure 4 Oscilloscope Display.
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Figure 5 NEC-Type Transmission Waveform Format of Channel 1.
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Figure 6 Output Waveform of A Sample Program.
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Figure 7 A 7-inch Portable TV (AVOX).
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Figure 8 NEC-Type Transmission Waveform Formats.
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(In Figures 5 and 6, Waveforms are Upside—down, since They

are Measured by an Receiver.)
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Table 2 Acceptable Region of Each Pulse Width.

7N )L AHE(ms)
High Low

| — A — 8] 9.0 (0.52~11.5) 45 (4.12~5.08)
(-94.2% ~+28%) (-8.0%~+13%)
0 0.56 (0.42~1.62) 0.56 (0.22~0.68)
(-25%~+189%) (-60.8%~+21%)
o 0.56 (0.32~2.00) 1.69 (0.60~2.60)
(-42.9%~+257%) (-64.5%~+54%)
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Figure 9 A Big Liquid Crystal TV and its Remote—Controller.
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Figure 10 Output Waveform of Channel 1.
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Table 3 Measured Values of Pulse Widths.
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Figure 11 A Vacuum Cleaning Robot and its Remote Controller.
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Figure 12 Remote Controller Waveform of “Forward.”
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Table 4 IR-Remote Controller Pulse Widths of 3 New Devices.
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