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Development of New Concept Wearable Watch with Active Matrix EPD

Tetsuya MIYAKE and Tsuyoshi KOGOSHI
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ABSTRACT
We report why we decided to study new concept of wearable product and chose to use active matrix EPD for it.
After we examine consumer acceptability for the concept, we found out key word “story”. We named the new
wearable product “Smart Canvas” which band and head can be seen as one canvas and show a “story” on the EPD

screen. We developed new software platform which has multiple display layer based on different unit of time to show

rich story.
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Table 1 Comparison of specification between the present model and Smart Canvas.

Characteristics ~ |Item EPD watch released in FY2011-FY2012 Smart Canvas released in FY2013
Visbilty Usage environment  |Good visibility under the direct rays ofthe sun [«

Definition 300 dot per inch —

Contrast 10-11 About 10% higher than the EPD watch

To make the screen look larger relative to the external form
of watch case, change the power source from solar cell to
Emphasizing screen  |Lay out solar cell battery around the screen. ordinal coin-type cell.

( For enjoying contents on the screen purely, icons that
shows mode or functions are not displayed.)

Maximum 7 kinds of modes. Five of them displays mainly
time and date.

Numbers of modes TTWee to four kinds of modes that shows only ~ [* A r'larrative scroll mode displays picture depending on the
screen time and date. real time.

* Football count down timer mode is good for watching a
game in a stadium.

Expression on the

Enrich options of changing the screen.

Background ofa screen or a part of it is changed in evry
one minute, hourly or depending on day of the week, date,
temperature or button operation.

Variation Background of a screen changes hourly only.
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I LB3Layer
[ LB2Layer Background is changed hourly.

LB1lLayer

Hour and minute is changed in any one
minute.

L1Layer
Tuesday,28 A special picture would be displayed
on specific day.

Many sets of numeric fonts can be
installed.

LF2 Layer

LF1Layer 2
Tuesday,28

Overlay each layer which has different timing to change image to make one image
of the screen in every one minute.

* Devising a combination of the layers and its images. a style can show time as story
in anarrative fashion.

* Setting special picture to be shown on specific days, user would be surprised to
see them unexpectedly.

Fig. 8 Layer diagram of each style.
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Fig. 9 System block diagram of Smart Canvas.
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Development of the Thin Tourbillon Watch
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ABSTRACT
We developed a thin tourbillon watch for the first time as a major watchmaker in Japan with the aim of showing
the people around the world the intricate charm of watches. We devised the new shape of the pallet for the escapement
and realized substantial thinning and downsizing of the carriage. By using this carriage, we have developed the world's
most compact (smallest) Tourbillon watch by now. And, by using titanium alloy instead of brass, we reduced the
weight of the carriage and lengthened the driving time of the watch. We confirmed that the effect of the tourbillon can

reduce the rate deviation in vertical positions to 10 to 17% of the conventional type mechanical watch.
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Gravity

(a) Conventional type mechanical watch (b) Tourbillon watch
Accuracies of watch in each posture changes By averaging influences of gravity, the accuracy
depending on influences of gravity. difference of each posture is resolved.

Fig. 1 Comparison of a conventional type mechanical watch and a tourbillon watch.

Fig.2 Cal.6830 (Completed Watch / Movement)
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The Structure to Achieve Thinner Solar-powered Movement

Takashi HOSAKA, Kazuya IMAMURA
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ABSTRACT
"Eco-Drive" is Citizen Watch Company's most significant technology and is thought to be the mainstream
technology for developing the next generation watches. It is the total technological system integrating solar
power generation, downsizing (reduction of size, weight, thickness), high-grade design, radio controlled watch,
short-range wireless communication, and etc. Applying this technology, various watches have been developed.

In this article, we will explain the detailed structure of extra thin-sized movements for Eco-Drive products.
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Development of the Digital Watch for Divers
with Radio Controlled, Tough Solar Powered, and with Triple Sensor

Tatsuyoshi OMURA, Susumu YAMAZAKI, Takeshi MIYAKE
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ABSTRACT
CASIO Corporation has developed the divers watch "FROGMAN" as a brand of the Shock Proof Watch
"G-SHOCK" specialized in durability under severe underwater. We aimed to be a more practical product in diving
activities, developed new triple sensor and new diving user interface, and commercialized the GWF-D1000 as a new
FROGMAN which has triple sensor, radio controlled, and tough solar powered digital watch. This paper explains the
technical summary of the development of GWF-D1000.
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Fig. 7 Dive time measurement example.
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ABSTRACT
Co - Cr - Mo alloy has excellent corrosion resistance and abrasion resistance, and it is widely

used as a biomaterial such as an artificial hip joint. This alloy’s hardness, scratch resistance, and
light weight will be merits when used for watch exteriors. However, the alloy has poor plasticity
and difficulty in hot forging. These shortcomings must be overcome to satisfy the high aesthetic
demand for watch exteriors. This paper reports optimum forging conditions and process design
guidelines obtained by forging simulation. The simulation enabled us to evaluate the forging

processes and allowed us to fabricate the fine features of watch exteriors.
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Fig. 1 Appearance diagram of (a) artificial watch case model, (b) bottom die and (c) upper die.



Model definition Quarter
Work piece
- type Rigid-plastic body
- material Co-20Cr-6Mo-0.18N
- initial temperature  1200°C
Die
- type Rigid body
- material SKD61
- initial temperature  ~ 20°C

Fig.2 Appearance diagram of artificial watch case model by hot forging simulation.
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Table 1 Forging simulation result under various condition.

Simulation Lubrication A B
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Fig.3 Appearance diagram of artificial watch case model by hot forging experiment.

Maximum principal stress / MPa

Fig. 4 Forging simulation results of each condition A and B of the temperature and maximum principal

stress of stroke 2.5 mm.
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Fig. 5 EBSD result and the hardness of Co-Cr-Mo alloy after forging; As-swaged (before forging)
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