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#
# 74 b —R7 w77 A (Python)

#

import stepper # stepper 74 77V %&u—K
motor = stepper.STPM() # STPM 7 T X & HIHL

while True: # RL—7

if So.value() == 0:
motor.move_right() # A BRIE L b~ ER

elif Sl.value() == @:
motor.move_forward() # HHE L YARIG L2 S AT

elif S2.value() == @:
motor.move_left() # 1o VDG LTz B ~JEm

U A K 1. Python 7’1 7 7 A

S 3K

o S Rl = o~ _ . 1 Jehe Fon [12] TEA2025 Stereo audio amplifier, ST Microelectronics
1] ﬁ )%ég;ég?%&/%%vmé? DRUE FBR https://www .st.com/en/audio-ics/tea2025.html
[2] EBEE PIC <A 22 R— FORIE SR 2R [13] esp32_fm_synth, Marcel Licence
ﬁﬁ%%?&l%ﬂ (2008) https://github.com/marcel-licence/esp32_fm_synth

S Ss v NP I P [14] MuseScore, MuseScore Ltd., https://musescore.org/en
31 FEEELHL PIC ~ o =R — FOWMErev20 ) 5 (5] ESPgassAudio Arduino library to play MOD, WAV,

BERPI R SO R % A TR (2015) FLAC, MIDI, RTTTL, MP3, and AAC files on 12S DACs

(4] FEEEE PIC ~ A =28 — FOrev2.1 Hh) or with a software emulated delta-sigma DAC on the
PRI R A TR (2019) ESP8266 and ESP32, Earle F. Philhower, I1I

[5] MicroPython, Damien P.George, https://micropython.org/ https://github.com/earlephilhower/ESP8266Audio

[6] Arduino, Arduino S.R.L., https://www .arduino.cc/ [16] MQTT The Standard for IoT Messaging, OASIS Message

[7]1 ESP32 Series, Espressif Systems Queuing Telemetry Transport Technical Committee
https://www espressif.com/en/products/devkits https://mqtt.org/

[8] I*C-bus specification and user manual, NXP [17] ESP_8_BIT Color Composite Video Out Library, Roger
https://www nxp.com/docs/en/user-guide/UM 10204 .pdf Cheng

[9] A4988 DMOS Microstepping Driver with Translator and
Overcurrent Protection
https://www .allegromicro.com/en/products/motor-drivers
/brush-dc-motor-drivers/a4988

https://github.com/Roger-random/ESP_8_BIT_composite
[18] Altium Designer, Altium
https://www altium.com/altium-designer

[10] USB Power Delivery, USB Implementers Forum [19] ]’;“umf}/eSk AutoCﬁle lus, z?uto((llesk y dopl
https://www .usb.org/document-library/usb-power-delivery ) Attps.d W]:VIW Auto eZ .cogp ][zro ucts/autocad-plus
[11] MCP23017 16-Bit I2C /O Expander with Serial Interfacé, [20] Autodesk Inventor, Autodes .
Microchip https://www .autodesk.co.jp/products/inventor/

https://www.microchip.com/en-us/product/mcp23017

Design of the practice teaching material “Line trace car”
Hitoshi Kashima®
Senior High School at Sakado, Division of Services for Laboratory Schools, Department of Tokyo Campus Affairs,

University of Tsukuba,
1-24-1 Chiyoda, Sakado, Saitama, 350-0214 Japan

The line trace car is designed as a teaching material for "Practice of Engineering Information" in Senior High School
at Sakado, University of Tsukuba. The students can learn a programming, a metalworking, a soldering, etc.

Keywords: practice teaching material, Line trace car, ESP32
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Development of methods for maintaining the specimens of fungi and lichen
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