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Hitachi ED-A101 mirror moving system
replacement

We repaired our Hitachi projector's failing mirror moving system by simulating the opening/closing
process using an Arduino and relays.
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INTRODUCTION

We have a Hitachi ED-A101 projector. It has a moving mirror, i.e. when it turns on, the mirror opens,
and when it turns off, the mirror closes. For this to work, the projector has a DC motor, plastic gears
and a metal axe for one of the gears. It is not a good combination, that plastic gear easily wears out
because of the sharp edges of the axe. This is a typical problem with this projector.

We tried to repair the gears (it is not easy to replace the gearbox), we even printed that gear, but it
did not work for too long. So we tought of solving this problem in a different way: fix the mirror and
simulate the opening/closing process for the projector.

TOOLS: PARTS:

Arduino IDE (1) Arduino Pro Micro (1)
Arduino relay module (3)
XL6009 voltage regulator (1)

12V to 5V DC anti-reverse voltage
regulator (2)
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https://www.arduino.cc/en/Main/Software
https://www.aliexpress.com/item/Free-Shipping-New-Pro-Micro-for-arduino-ATmega32U4-5V-16MHz-Module-with-2-row-pin-header/2040881593.html
https://www.ebay.com/itm/5V-1-2-4-6-8-Channel-Relay-Board-Module-Optocoupler-LED-for-Arduino-PiC-ARM-AVR/263460160703?ssPageName=STRK%253AMEBIDX%253AIT&_trksid=p2060353.m2749.l2649
https://www.aliexpress.com/item/DC-DC-Boost-Buck-Adjustable-Step-Up-Down-Converter-XL6009-Module-Solar-Voltage-Board-4A-MOSFET/32860422050.html
https://www.ebay.com/itm/DC6-5-12V-to-DC-5V-1117-5V-600mA-Power-Module-Low-Dropout-Regulator-Anti-reverse/272981540881?ssPageName=STRK%253AMEBIDX%253AIT&_trksid=p2060353.m2749.l2649
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Step 1 — Limit switches

@ There are two limit switches on the
axe of the mirror reporting the
opening and the closing of the mirror
to the projector's processor (shown
with our cables soldered to it).
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Step 2 — Motor and cooling fan output

e Also, the DC motor's and the cooling
fan's output pins are marked on this
image.

@ The cooling fan output is used to
power the Arduino: it outputs 7-12V
depending on the cooling needed.
Although Arduino Pro Micro has a
RAW input which should handle this
range, it turned out that it is too
much for it. So we connected the
cooling fan's output to Arduino's
RAW input through a voltage
regulator, which outputs 5.25V.

e The DC motor output is used to
detect when the projector tries to
open or close the mirror: it outputs
12V and changes the sides of the +
and - depending on the direction.
We connected the two diode-
protected stepdown converters'
input to the red and black cables of
the DC motor output, and the
converters' output to the input pins
of the Arduino.
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Step 3

Limit switch . . i
mirror open: yellow

mirror closed: brown . CI rCU It dlag ram
common: black

EWO01 connector EWO1 connector
PIN2 (black wire) PINT (red wire)

+7 - 12V from cooling fan
E805 connector PIN2
(red wire)

GND from cooling fan
E805 connector PIN3
(black wire)

fritzing
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