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It is my pleasure to present to you the latest issue of the Annual Technical Report 2010, which outlines the surveys and
research and development activities of OITDA in FY 2010.
FY 2010 was a good year for the optoelectronics industry, which rebounded to growth after the effects of the global
economic crisis. According to the Optoelectronic Industry Trends Survey conducted every year by OITDA, domestic
production value decreased by 9.5% in FY 2009, but increased by 8.4% in FY 2010 to 8,224.2 billion yen, including the
solid-state illumination ﬁeld, such as LED lamps, which were added to our survey this ﬁscal year. We began announcing
total shipment value this ﬁscal year, which grew by 15.8% to 17,538.5 billion yen in FY 2010, showing a sharp recovery.
This recovery was driven by the solid-state illumination ﬁeld with a 142.1% increase in production value, a 48.8% increase
in new-energy optoelectronics ﬁeld, such as photovoltaic power systems. Also, ﬂat panel displays (+22.1%) were boosted
by the eco-points policy, while the laser processing ﬁeld (+55.6%) was greatly affected by economic recovery, and the
information/communications ﬁeld and sensing/measuring ﬁeld were steady. Persistent R&D and technology development
efforts by the optoelectronics industry are factors supporting this growth. As we continue to face new challenges, we can
expect to develop as a core industry and technologies in Japanʼs economy.
Among various promising optoelectronics technologies, OITDA has selected the key technologies with the potential to
develop into industries. In order to turn such potential into reality, we address the following priority issues: (1) research and
study of current and future trends of the optoelectronics industry; (2) promotion of technological development; (3) promotion
of standardization; and (4) creation of new businesses. In FY 2010, we directed our efforts to conduct these issues as in
previous years and, based on the results of such efforts, also conducted dissemination of technology, international cooperation
and provision of information.
Details of the activities and outcomes of individual issues are presented in the report. Here, I would like to introduce
noteworthy events in FY 2010. FY 2010 was OITDAʼs 30th anniversary, and we held a commemorative ceremony and
commemorative symposium with many participants. Also this ﬁscal year was a turning point for our activities. For example
we again held InterOpto which was unavoidably cancelled in FY 2009 and various R&D projects approached their ﬁnal
year. With the public interest corporation reforms, FY 2010 was our last year as a public interest incorporated foundation,
the system which began in 1896 based on Civil Code Article 34. From FY 2011, we are continuing our activities as a general
incorporated foundation based on the new PIC law.
Although we are now a general incorporated foundation, in order to support the growth of the optoelectronics industry
and technology, we at OITDA will continue to pursue our activities under the guidance of the Ministry of Economy, Trade
and Industry and other governmental organizations, with the understanding and cooperation of our supporting members and
many other people from the business world and the academic community which are our important partners. We look forward
to your continued support and cooperation.
* The Great East Japan Earthquake struck while this report was being put together. Our hearts go out to all those who suffered
from the disaster, and we pray for a quick recovery.
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Optoelectronics Industry Trends
connectors, optical passive equipment, etc.
2. Optical storage: Optical disc equipment (read-only and
recordable types), optical disc media, semiconductor lasers,
etc.
3. Input / Output: Optical printers, digital copiers, digital
cameras, digital camcorders, mobile phones with cameras,
etc.
4. Displays and solid-state lighting: Flat panel display devices
and elements, projection display devices, solid-state lighting
devices and equipment, LED (for lighting and displays),
etc.
5. Photovoltaic energy: Photovoltaic power systems,
photovoltaic cells and modules
6. Laser processing: Laser processing equipment, medical laser
equipment, laser oscillator etc.
7. Measuring and sensing: Optical measuring equipment,
optical sensing equipment, etc.
8. Other: Individual photo detectors for non-communication
uses, hybrid optical equipment, etc.
In FY 2009, we started doing statistical surveys of photovoltaic
systems. Reference surveys have been done since FY 2002 on the
domestic production value of mobile phones with cameras (in dotted
underline), and this was added to the overall statistics. In addition, the
solid-state lighting ﬁeld (solid underline) including LED bulbs was
newly covered by the survey starting this ﬁscal year.

The Optoelectronics Industry and Technology Development
Association (OITDA) was established in 1980, and since then, thanks
to a great deal of support and cooperation from the afﬁliated members
and enterprises, OITDA has annually conducted a “Survey of the Trends
of the Optoelectronics Industry”. The continuous data accumulated over
the last 30 years is highly regarded as basic information on industry
trends.
Due to the unprecedented disaster caused by the recent Great East
Japan Earthquake, Japanʼs industrial economy faced serious challenges.
The optoelectronics industrial sector which has contributed greatly to
Japanʼs economic growth by its rapid industrialization of advanced
technologies. It is expected to play the role of minimizing damage and
opening new breakthroughs, and is attracting attention in Japan and
overseas.
For the survey of optoelectronics industry trends, the following seven
basic policies were set by the Optoelectronics Industry Trend Research
Committee and activities were conducted accordingly
1. Conduct activities through seven ﬁeld-speciﬁc research
committees;
2. The parent committee is responsible for the functions previously
carried out by the Statistical Analysis Research Committee. It
determines questionnaire survey policy, and conﬁrms the results
compiled by the ﬁeld-speciﬁc research committees;
3. To understand the statistics for domestic production and all shipments
including overseas production, perform a 3-year questionnaire survey
on (1) actual production in FY 2009, (2) estimates for FY 20010 and
(3) prospects for FY 2011;
4. Conduct a questionnaire survey on optoelectronics industry
resources;
5. Study overseas trends in the optoelectronics industry with the
cooperation of the International Optoelectronics Association (IOA)
6. Summarize market trends in the optoelectronics industry in a timely
manner and make the information available on the web version of
“OptoNews (Research & Analysis)”.
7. Continue discussions about ways to improve the coverage, collection
rate, and reliability of the questionnaire survey.
In addition, this project was subsidized by the JKA through its
Promotion funds from KEIRIN RACE.

1.2 Survey of Domestic Production in FY 2009, FY 2010 and FY 2011
Table 1 (a) shows the actual domestic production in FY 2009,
estimated production for FY 2010 and projected production for FY 2011.
(For reference, Table 1 (b) shows the total domestic production value
by categorizing the previous products excluding mobile phones with
cameras, photovoltaic energy systems and solid-state lighting. Figure
1 shows the contribution of each ﬁeld to the increase in the domestic
production of the optoelectronics industry over the three years.
● Actual production recorded in FY 2009: 7,584.3 billion yen,
growth rate: -9.5%
In the aftermath of ﬁnancial crisis, among the numerous ﬁled showing
a decline, the photovoltaic energy ﬁeld is booming with 64% growth
whereas the display ﬁeld is ﬂat.
● Estimated production for FY 2010: 8,224.2 billion yen, growth
rate: 8.4%
Recovery was driven by the photovoltaic energy ﬁeld, display and the
solid-state lighting ﬁeld and the laser processing ﬁeld, and there was
positive growth estimated in the measuring and sensing ﬁeld and the
optical communication ﬁeld.
● Projected production for FY 2011: 8,380.5 billion yen, growth
rate: 1.9%
Photovoltaic energy, display and solid-state lighting, laser processing,
and measuring and sensing ﬁelds are forecast to grow, whereas the
optical communication ﬁeld and the optical storage ﬁeld are forecast to
remain ﬂat.

1.	Domestic Production and Total Shipments for the
Optoelectronics Industry
1.1 Survey on the Domestic Production of the Optoelectronics Industry
A survey on the domestic production and total shipments of the
optoelectronics industry was conducted as described below.
Questionnaire surveys were performed on domestic production value
and all shipments including overseas production, from early October
2009 to the end of January 2010 with the participation of 397 domestic
enterprises
manufacturing
optoelectronics-related
products
(optoelectronics equipment and components) to determine actual
performance in FY 2009, estimated production for FY 2010, and
prospects for FY 2011. Based on the results of the questionnaire, study
and discussions were conducted by the seven ﬁeld-speciﬁc research
committees. In addition, the validity of the data was rechecked by
Optoelectronics Industry Trend Research Committee and compiled as
the domestic production value for the entire Optoelectronics Industry
and the total shipments.
The optoelectronics industry is categorized into the following seven
ﬁelds by combining optoelectronics equipment and components:
1. Optical communication: Optical transmission equipment/
systems, optical fiber splicing equipment, light-emitting
equipment, photo detectors, optical fibers, optical
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1.3 Summary of Total Shipment Value in FY 2009 and FY 2010
Table 2 shows the actual shipment values in FY 2009 and estimated
shipment values in FY 2010. Questionnaire surveys were performed for
projected shipment values of FY 2011 but unfortunately results could
not be compiled because insufﬁcient responses were obtained.
● FY 2009 (actual): 15,147.2 billion yen
The overseas production ratio (Total shipment value minus domestic
production value, divided by total shipment value) was large because
the optical storage ﬁeld was 66%, display and solid-state lighting was
56%, and input/output was 55%. Other ﬁelds were less than 15%.
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Table 1(a) Domestic Production of the Optoelectronic Inductry (Summary)

2009FY Production Actual
2010FY Production Estimate
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
Optical Communication Field
476,033
ー 10.6
494,385
3.9
Optical Communications Equipment
220,521
ー 14.4
218,107
ー 1.1
Truck System (including MUX)
52,884
ー 37.1
63,738
20.5
Metro System
55,070
ー 6.8
45,062
ー 18.2
Access System
76,273
8.1
64,168
ー 15.9
Picture Transmission (CATV, etc)
15,113
4.5
20,579
36.2
Optical Fiber Amplifier
7,721
ー 57.2
11,466
48.5
Others
13,460
18.4
13,094
ー 2.7
Optical Fiber Splicers
14,120
ー 8.3
15,765
11.7
Laser Diodes for Communication
25,422
0.5
29,665
16.7
LEDs for Communication
1,043
ー 7.0
1,645
57.7
Photo Detectors
5,616
48.1
7,731
37.7
Optical Transmission Modules
44,503
ー 17.0
59,326
33.3
Optical Fiber Cables
103,386
ー 1.0
105,164
1.7
Optical Connectors
23,425
ー 20.6
22,657
ー 3.3
Hybrid Optical Devices
1,065
ー 5.2
719
ー 32.5
Optical Passive Components
31,209
ー 11.2
25,722
ー 17.6
Optical Circuits
5,723
5.4
7,884
37.8
Optical Storage Field
407,601
ー 20.1
382,284
ー 6.2
Optical Disk
371,164
ー 21.1
349,907
ー 5.7
Equipment
319,090
ー 20.4
304,398
ー 4.6
Read-only (CD, MD, DVD, BR)
152,687
ー 34.2
159,414
4.4
Recordable (CD, MD, DVD, BR)
166,402
ー 1.5
144,984
ー 12.9
Media
36,146
ー 26.0
27,591
ー 23.7
Others (Optical Head, Processing & Inspection Equipment)
15,929
ー 21.5
17,918
12.5
Laser Diodes
36,437
ー 8.5
32,377
ー 11.1
Input/Output Field
2,107,469
ー 27.3 1,832,280
ー 13.1
Optical I/O Equipment
1,866,220
ー 28.1 1,665,159
ー 10.8
Optical Printers
69,107
ー 39.0
103,452
49.7
Digital MFP (FAX machine, Copier, MFP)
126,532
ー 31.5
99,317
ー 21.5
Bar Code Reader
14,051
ー 23.3
15,283
8.8
Digital Still Camera
644,140
ー 30.2
571,625
ー 11.3
Digital Camcorder
141,291
ー 41.8
123,894
ー 12.3
Mobile Phone with Cameras
848,548
ー 22.1
707,316
ー 16.6
Others
22,551
ー 6.0
44,272
96.3
Photo Detectors
241,249
ー 20.1
167,121
ー 30.7
Display and Solid-state Lighting Field
3,232,765
0.1 3,583,355
10.8
Display Equipment
1,236,604
15.3 1,461,627
18.2
Flat Panel Display
1,117,514
21.2
1,364,589
22.1
Projection Display
94,429
ー 27.1
84,086
ー 11.0
Large Screen (60 inches or more)
24,661
17.3
12,952
ー 47.5
Solid-state Lighting
33,818
−
81,882
142.1
Display Devices
1,700,343
ー 10.6 1,741,846
2.4
LEDs
262,000
18.2
298,000
13.7
Photovoltaic Energy Field
869,479
64.3 1,293,416
48.8
Solar Power Generation Systems
386,535
137.4
647,871
67.6
Photovoltaic Cell, Module
482,944
31.9
645,545
33.7
Laser Processing Field
218,984
ー 41.1
340,637
55.6
Laser Processing Equipment
178,557
ー 40.9
271,489
52.0
CO2 Lasers
39,993
ー 52.3
66,585
66.5
Solid State Lasers
32,430
ー 26.3
46,917
44.7
Excimer Lasers
104,315
ー 39.7
155,315
48.9
Others
1,819
38.3
2,672
46.9
Medical Laser Equipment
7,850
ー 20.8
10,441
33.0
Oscillators
32,577
ー 45.3
58,707
80.2
Sensing/Measuring Field
168,034
ー 16.1
189,574
12.8
Optical Sensors
161,702
ー 15.8
182,299
12.7
Optical Measuring Instruments
6,332
ー 23.9
7,275
14.9
Others Field
103,938
ー 1.8
108,238
4.1
Hybrid Optical Devices
26,439
ー 13.6
26,301
ー 0.5
Optical Fibers, Image Fibers, etc
3,660
ー 12.4
3,873
5.8
Photo Detectors
16,565
ー 41.7
18,633
12.5
Others (Optical Circuits, Micro-Optics, etc)
57,274
34.2
59,431
3.8

Components

Optical Equipment

Optical Equipment

Optical Equipment

Optical Equipment

Optical Components

Optical Equipment

Product Items

Product Items
Sub Total for Optoelectronics Equipment
Sub Total for Optoelectronics Components
Total for Optoelectronics Products

2011FY Production Prospect
(in million yen)
Growth Rate(% )
498,547
0.8
212,459
ー 2.6
60,365
ー 5.3
41,062
ー 8.9
66,494
3.6
18,714
ー 9.1
10,830
ー 5.5
14,994
14.5
15,786
0.1
34,521
16.4
1,645
0.0
8,899
15.1
65,278
10.0
104,613
ー 0.5
21,998
ー 2.9
513
ー 28.7
24,790
ー 3.6
8,045
2.0
384,411
0.6
364,318
4.1
322,262
5.9
152,108
ー 4.6
170,154
17.4
21,588
ー 21.8
20,468
14.2
20,093
ー 37.9
1,718,432
ー 6.2
1,488,363
ー 10.6
83,460
ー 19.3
90,538
ー 8.8
15,390
0.7
576,730
0.9
89,463
ー 27.8
622,438
ー 12.0
10,344
ー 76.6
230,069
37.7
3,633,097
1.4
1,315,293
ー 10.0
1,215,426
ー 10.9
75,460
ー 10.3
24,407
88.4
108,172
32.1
1,851,632
6.3
358,000
20.1
1,454,490
12.5
717,050
10.7
737,440
14.2
375,597
10.3
300,474
10.7
73,704
10.7
49,360
5.2
173,980
12.0
3,430
28.4
11,044
5.8
64,079
9.2
204,414
7.8
196,514
7.8
7,900
8.6
111,467
3.0
29,035
10.4
3,825
ー 1.2
19,880
6.7
58,727
ー 1.2

2009FY Production Actual
2010FY Production Estimate
2011FY Production Prospect
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
4,483,423
ー 12.5 4,911,822
9.6 4,737,373
ー 3.6
3,100,880
ー 4.8 3,312,347
6.8 3,643,082
10.0
7,584,303
ー 9.5 8,224,169
8.4 8,380,455
1.9
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Table 1(b) Domestic Production of the Optoelectronic Industry
(Existing Classification; not include mobile phone with cameras, solid-state lighting and solar power generation systems)
2009FY Production Actual
2010FY Production Estimate
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
Optical Communication Field
476,033
ー 10.6
494,385
3.9
Optical Communications Equipment
220,521
ー 14.4
218,107
ー 1.1
Truck System (including MUX)
52,884
ー 37.1
63,738
20.5
Metro System
55,070
ー 6.8
45,062
ー 18.2
Access System
76,273
8.1
64,168
ー 15.9
Picture Transmission (CATV, etc)
15,113
4.5
20,579
36.2
Optical Fiber Amplifier
7,721
ー 57.2
11,466
48.5
Others
13,460
18.4
13,094
ー 2.7
Optical Fiber Splicers
14,120
ー 8.3
15,765
11.7
Laser Diodes for Communication
25,422
0.5
29,665
16.7
LEDs for Communication
1,043
ー 7.0
1,645
57.7
Photo Detectors
5,616
48.1
7,731
37.7
Optical Transmission Modules
44,503
ー 17.0
59,326
33.3
Optical Fiber Cables
103,386
ー 1.0
105,164
1.7
Optical Connectors
23,425
ー 20.6
22,657
ー 3.3
Hybrid Optical Devices
1,065
ー 5.2
719
ー 32.5
Optical Passive Components
31,209
ー 11.2
25,722
ー 17.6
Optical Circuits
5,723
5.4
7,884
37.8
Optical Storage Field
407,601
ー 20.1
382,284
ー 6.2
Optical Disk
371,164
ー 21.1
349,907
ー 5.7
Equipment
319,090
ー 20.4
304,398
ー 4.6
Read-only (CD, MD, DVD, BR)
152,687
ー 34.2
159,414
4.4
Recordable (CD, MD, DVD, BR)
166,402
ー 1.5
144,984
ー 12.9
Media
36,146
ー 26.0
27,591
ー 23.7
Others (Optical Head, Processing & Inspection Equipment)
15,929
ー 21.5
17,918
12.5
Laser Diodes
36,437
ー 8.5
32,377
ー 11.1
Input/Output Field
1,258,921
ー 30.4 1,124,964
ー 10.6
Optical I/O Equipment
1,017,672
ー 32.4
957,843
ー 5.9
Optical Printers
69,107
ー 39.0
103,452
49.7
Digital MFP (FAX machine, Copier, MFP)
126,532
ー 31.5
99,317
ー 21.5
Bar Code Reader
14,051
ー 23.3
15,283
8.8
Digital Still Camera
644,140
ー 30.2
571,625
ー 11.3
Digital Camcorder
141,291
ー 41.8
123,894
ー 12.3
Others
22,551
ー 6.0
44,272
96.3
Photo Detectors
241,249
ー 20.1
167,121
ー 30.7
Display and Solid-state Lighting Field
3,198,947
0.1 3,501,473
9.5
Display Equipment
1,236,604
15.3 1,461,627
18.2
Flat Panel Display
1,117,514
21.2
1,364,589
22.1
Projection Display
94,429
ー 27.1
84,086
ー 11.0
Large Screen (60 inches or more)
24,661
17.3
12,952
ー 47.5
Display Devices
1,700,343
ー 10.6 1,741,846
2.4
LEDs
262,000
18.2
298,000
13.7
Photovoltaic Cell Field
482,944
31.9
645,545
33.7
Photovoltaic Cell, Module
482,944
31.9
645,545
33.7
Laser Processing Field
218,984
ー 41.1
340,637
55.6
Laser Processing Equipment
178,557
ー 40.9
271,489
52.0
CO2 Lasers
39,993
ー 52.3
66,585
66.5
Solid State Lasers
32,430
ー 26.3
46,917
44.7
Excimer Lasers
104,315
ー 39.7
155,315
48.9
Others
1,819
38.3
2,672
46.9
Medical Laser Equipment
7,850
ー 20.8
10,441
33.0
Oscillators
32,577
ー 45.3
58,707
80.2
Sensing/Measuring Field
168,034
ー 16.1
189,574
12.8
Optical Sensors
161,702
ー 15.8
182,299
12.7
Optical Measuring Instruments
6,332
ー 23.9
7,275
14.9
Others Field
103,938
ー 1.8
108,238
4.1
Hybrid Optical Devices
26,439
ー 13.6
26,301
ー 0.5
Optical Fibers, Image Fibers, etc
3,660
ー 12.4
3,873
5.8
Photo Detectors
16,565
ー 41.7
18,633
12.5
Others (Optical Circuits, Micro-Optics, etc)
57,274
34.2
59,431
3.8

Components

Optical Equipment

Optical Equipment

Optical Equipment

Optical Equipment

Optical Components

Optical Equipment

Product Items

Product Items
Sub Total for Optoelectronics Equipment
Sub Total for Optoelectronics Components
Total for Optoelectronics Products
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2011FY Production Prospect
(in million yen)
Growth Rate(% )
498,547
0.8
212,459
ー 2.6
60,365
ー 5.3
41,062
ー 8.9
66,494
3.6
18,714
ー 9.1
10,830
ー 5.5
14,994
14.5
15,786
0.1
34,521
16.4
1,645
0.0
8,899
15.1
65,278
10.0
104,613
ー 0.5
21,998
ー 2.9
513
ー 28.7
24,790
ー 3.6
8,045
2.0
384,411
0.6
364,318
4.1
322,262
5.9
152,108
ー 4.6
170,154
17.4
21,588
ー 21.8
20,468
14.2
20,093
ー 37.9
1,095,994
ー 2.6
865,925
ー 9.6
83,460
ー 19.3
90,538
ー 8.8
15,390
0.7
576,730
0.9
89,463
ー 27.8
10,344
ー 76.6
230,069
37.7
3,524,925
0.7
1,315,293
ー 10.0
1,215,426
ー 10.9
75,460
ー 10.3
24,407
88.4
1,851,632
6.3
358,000
20.1
737,440
14.2
737,440
14.2
375,597
10.3
300,474
10.7
73,704
10.7
49,360
5.2
173,980
12.0
3,430
28.4
11,044
5.8
64,079
9.2
204,414
7.8
196,514
7.8
7,900
8.6
111,467
3.0
29,035
10.4
3,825
ー 1.2
19,880
6.7
58,727
ー 1.2

2009FY Production Actual
2010FY Production Estimate
2011FY Production Prospect
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
Growth Rate(% )
(in million yen)
3,214,522
ー 16.2 3,474,753
8.1 3,289,713
ー 5.3
3,100,880
ー 4.8 3,312,347
6.8 3,643,082
10.0
6,315,402
ー 10.9 6,787,100
7.5 6,932,795
2.1
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Table 2 Shipment Value of the Optoelectronic Inductry (Summary)
Product Items

Components

Optical Equipment

Optical Equipment

Optical Equipment

Optical Equipment

Optical Components

Optical Equipment

Optical Communication Field
Optical Communications Equipment
Truck System (including MUX)
Metro System
Access System
Picture Transmission (CATV, etc)
Optical Fiber Amplifier
Others
Optical Fiber Splicers
Laser Diodes for Communication
LEDs for Communication
Photo Detectors
Optical Transmission Modules
Optical Fiber Cables
Optical Connectors
Hybrid Optical Devices
Optical Passive Components
Optical Circuits
Optical Storage Field
Optical Disk
Equipment
Read-only (CD, MD, DVD, BR）
Recordable (CD, MD, DVD, BR)
Media
Others (Optical Head, Processing & Inspection Equipment)
Laser Diodes
Input/Output Field
Optical I/O Equipment
Optical Printers
Digital MFP (FAX machine, Copier, MFP)
Bar Code Reader
Digital Still Camera
Digital Camcorder
Mobile Phone with Cameras
Others
Photo Detectors
Display and Solid-state Lighting Field
Display Equipment
Flat Panel Display
Projection Display
Large Screen (60 inches or more)
Solid-state Lighting
Display Devices
LEDs
Photovoltaic Energy Field
Solar Power Generation Systems
Photovoltaic Cell ,Module
Laser Processing Field
Laser Processing Equipment
CO2 Lasers
Solid State Lasers
Excimer Lasers
Others
Medical Laser Equipment
Oscillators
Sensing/Measuring Field
Optical Sensors
Optical Measuring Instruments
Others Field
Hybrid Optical Devices
Optical Fibers, Image Fibers, etc
Photo Detectors
Others (Optical Circuits, Micro-Optics, etc)
Product Items

Sub Total for Optoelectronics Equipment
Sub Total for Optoelectronics Components
Total for Optoelectronics Products

2009FY Production Actual
2010FY Production Estimate
Growth Rate(% )
(in million yen)
(in million yen)
497,123
521,137
4.8
233,186
235,428
1.0
55,216
67,602
22.4
55,070
45,062
ー 18.2
78,197
66,890
ー 14.5
15,113
20,579
36.2
8,269
13,298
60.8
21,321
21,997
3.2
14,120
15,765
11.7
25,422
31,980
25.8
1,043
1,645
57.7
5,616
7,731
37.7
56,611
68,656
21.3
99,276
102,268
3.0
23,425
22,657
ー 3.3
1,065
719
ー 32.5
31,636
26,404
ー 16.5
5,723
7,884
37.8
1,186,426
1,340,448
13.0
1,119,452
1,272,962
13.7
992,668
1,159,421
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Changes in Domestic Optoelectronics, Electronics Production, and Nominal GDP (FY 1991-2011)
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● FY 2010 (estimate): 17,538.5 billion yen, growth rate:
15.8%
The display and solid-state lighting ﬁeld and the photovoltaic energy
ﬁeld saw large growth, and positive growth is expected in the ﬁelds of
optical storage and laser processing.

growth and printers and multifunction peripherals also saw negative
growth as they accelerated their transition to overseas production for
cost reduction, thus proportions of both declined. Even in the optical
storage ﬁeld, despite excellent products such as domestic in-car products,
the BD equipment production was shifted overseas, resulting in a lower
proportion. There was a delay in the recovery of the I/O ﬁeld, and its
proportion is expected to continue decreasing in FY 2011.The laser
processing ﬁeld was supported by the semiconductor and automotive
and other manufacturing industries, and has been drastically affected
by the recession. Its proportion fell greatly in FY 2009, but it is expected
to recover in FY 2010 along with the semiconductor industries.

1.4 Changes in the Domestic Production of the Optoelectronics Industry
Figure 2 shows the changes in the domestic production and previous
ﬁscal yearʼs growth rate for the 21 years from FY1991 to FY 2011. The
nominal GDP and the domestic output of the electronics industry have
been added as a reference for comparison between the changes in the
size of the domestic production of optoelectronics industry and those
of the Japanese economy and electronics industry. For the last 21 years,
the nominal GDP has stayed at around 500 trillion yen. For the last 19
years, domestic production value of the optoelectronics industry was
1/10th of the total electronics industry. However, it has now grown to
about three times that size. Meanwhile, domestic production value of
the electronics industry remained within the range of 20 to 25 trillion
yen in the 1990s, dipping once below 15 trillion yen in 2009. Figure 3
is shown with changed scale size for easy comparison with the years
2000 - 2009.
Figure 3 shows changes in the domestic production value of the
optoelectronics industry for the 31 years from the start of the survey in
FY1980 to FY 2011, as well as the nominal GDP and the domestic
production value of the electronics industry. Unlike Figure 2, nominal
GDP is shown scaled down to 1/50 and domestic production value of
electronics industry to 1/2 so that values for FY2003 to FY 2007 are
almost consistent. The output of the optoelectronics industry was around
80 billion yen in FY1980, and grew in the 80s along with Japanʼs
economy. In the 1990s, the Japanese economy entered the period of
stagnation and even the electronics industry ﬂuctuated continuously due
to the effects of the silicon cycle. However, the optoelectronics industry
consistently maintained positive growth, exceeding the 7 trillion yen
level in FY 2000. Affected by the IT recession, the optoelectronics
industry recorded negative growth in FY 2001 for the ﬁrst time since
the survey started. After rapid recovery, it approached the 10 trillion
yen level in FY 2003, and from there on has been greatly affected by
the macro economy, showing changes linked to GDP and the electronics
industry. Until FY 2007 it grew slowly, but affected by the global
ﬁnancial recession in FY 2008 and FY 2009, it experienced 2 consecutive
years of negative growth. After that, it was in a recovery trend.

1.5.2	Changes in the Proportion of Total Shipment Value of Optoelectronics
Industry by Field
Figure 5 shows the changes in the proportion of optoelectronics
products for the ﬁelds comprising the total shipment value of the
optoelectronics industry. Total shipment value in FY 2009 was exactly
double the size of domestic production. Looking at the changes from
FY 2009 to FY 2010, the I/O ﬁeld was the only ﬁeld that showed negative
growth, and its proportion fell greatly. The photovoltaic energy ﬁeld
has been very strong, even having a large increase in proportion of total
shipment value. The display and solid-state lighting ﬁeld has a high
overseas production ratio, increased its proportion, and is expected to
exceed 50% in FY 2010.
1.5.3 Changes in Optoelectronics Industry by Field
Figure 6 shows the changes in the optoelectronics industry by ﬁeld
for the 21 years from FY1991 to FY2011.
The drastic slump until FY 2001 in the domestic production of the
optoelectronics industry was similar for all ﬁelds until FY 2000, but the
developments differed greatly for each ﬁeld from 2001 onwards.
The display and solid-state lighting ﬁeld and I/O ﬁeld did not decline
much in FY 2001, then grew. The I/O ﬁeld grew sharply since FY 2002,
but did not recover the negative growth since FY 2008, and is now
approaching its FY 2000 level. The laser processing ﬁeld and measuring
and sensing ﬁeld showed large declines from FY 2001 to FY 2002, but
thereafter recovered to the levels of FY 2000. The optical communications
ﬁeld and optical storage ﬁeld have still not exceeded their FY 2000
levels. The photovoltaic energy ﬁeld saw large growth since FY 2002
and grew rapidly since FY 2008, now approaching second place in terms
of production value.
As described above, each ﬁeld is in a different situation. Reﬂecting
each marketʼs demand, they are not simply affected by the overall
recession, and are trying to incorporate new technologies to improve
the situation.
Detailed analysis of each ﬁeld is discussed below in Chapter 2-8.

1.5 Changes in Optoelectronics Products by Field
1.5.1	Changes in the Proportion of the Domestic Production Value of
Optoelectronics Industry by Field
Figure 4 shows the changes in the proportion of products for the
ﬁelds comprising the domestic production value of the optoelectronics
industry. The display and solid state lighting ﬁeld, I/O ﬁeld and
photovoltaic energy ﬁeld account for approximately 80% of the whole,
but due to the difference between the magnitude of the effect of global
recession (FY 2009) and the extent of recovery (FY 2010 to FY 2011)
thereafter, the proportions are changing. The photovoltaic energy ﬁeld
boosted its proportion greatly from FY 2009 to FY 2010, with the
restoration of subsidies and onset of the surplus power purchase program.
The display and solid-state lighting ﬁeld also saw a large increase in its
proportion in FY 20010. The domestic sales volumes are looking strong
due to the continuous fall in unit prices, and also due to the eco point
system. Moreover, the expansion of television markets in developing
countries that have come out of ﬁnancial depression has been favorable.
On the other hand, proportions of the I/O ﬁeld and the optical storage
ﬁeld declined considerably in FY 2009 and FY 2010. The I/O ﬁelds also
declined to a great extent as digital cameras are unable to maintain their
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Changes in Domestic Optoelectronics, Electronics Production, and Nominal GDP (FY 1980-2011)
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Changes in the proportion of Optoelectronic Products by field
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Optical Communication Field

leader in a subscriber system, and is further developing Japanʼs BB
service environment, which was regarded as the “Worldʼs best quality”
in 2008 by the UKʼs Oxford University. With this, the value of subscriber
system shipments has been in a growth trend in recent years. It declined
once in FY 2010 (-16%), but is expected to maintain a market of around
66 billion yen going into 2011. Among them, around 80% are the passive
optical network (PON) system that can be said to have originated in
Japan. Even for TV transmission, IP system optical services is rivaling
the RF system paired with conventional CATV system ﬂow. However,
without sticking to HFC system which is the optical CATV version,
there is a steady increase in operators building PON systems suitable
for large capacity upstream signals. “Mini bubble” growth is expected

Amid the continuing global recession triggered by the “Lehman
Shock,” FTTH emerged at the center stage of Japanʼs broadband (BB)
service platforms. By the end of FY 2010, FTTH showed its strength
with nearly 20 million users, capturing more than half of BB users. The
cumulative number of BB subscribers exceeded 36 million users and
there was a slowdown in new subscribers. However, communication
trafﬁc is steadily increasing, due to the enhancement and expansion of
new high-capacity entertainment services such as video streaming
represented by “You Tube,” broadcast retransmission services due to
complete transition to terrestrial digital, etc. As a result, the worldʼs ﬁrst
commercialized gigabit speed optical access service is becoming the
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for Japanʼs CATV market, with a jump to 20 billion yen in 2010, as
Japan moves towards terrestrial digital introduction.
On the other hand, the trunk line system has been rising and falling.
It decreased to 53 billion yen in FY 2009, maybe because capital
investment was fell, but in FY 2010 it was 64 billion yen. However, it
is expected to be 60 billion yen in FY 2011. Even optical links equipped
for transmission equipment with mainstream wavelength multiplexing
showed negative growth in 2009 across the board, but in FY 2010 growth
is expected in all products in the transmission rate ﬁeld. In particular,
10G links are for 10GbE, which is widely used in data centers and
campus networks. 10G links are expected to become mainstream, boosted
by increased use of social networking services, trafﬁc increase of smart
phones and the growth of cloud computing services. In addition, with
the completion of the standardization of 100GbE, shipment of products
for 40G/100G Ethernet has started. In 2010, 10 to 40 G products are
expected to have grown +34%, and more than 40G products were
expected to grow quickly at +223%. It is thought this momentum will
also extend into FY 2011, and only these two will account for 40 billion
yen. All the categories of optical transmission links are expected to grow
close to 70 billion yen. If this completes the wavelength channel of
existing equipment, some indicate that future investment opportunities
may arise at the equipment side.
With respect to semiconductor lasers which are the heart of such
transmission links, the growth of 1.55 µm in particular was remarkable.
More than 40% growth was seen from FY 2009 to FY 2010, and it is
forecast to reach 35 billion yen in FY2011. In particular, there was a
growing demand for wavelength tunable modules used ﬂexibly in
wavelength multiplexing systems. On the other hand, the 1.3 µm band
temporarily decreased in FY 2009 (-28%) but recovered in FY 2010
(+40%) and is expected to reach 13 billion yen in FY 2011. Not only is
this considered for connection between base stations of mobile phones
and wireless LANs, but it is expected to enter overseas markets of mainly
developing country infrastructure. Long-wavelength range photo detector
is one of the main products now, for which factors mentioned above
helped overturn the prospect of decreased production in FY 2009, instead
growing fast at +56% (6 billion yen). Since then, it is expected to
continue its double-digit growth for two consecutive years to exceed 9
billion yen in FY 2011.
In contrast, optical ﬁber ampliﬁers fell more drastically than expected
in FY 2009 (-57%). However, it recovered greatly in FY 2010 (+49%)
and returned to become a 10 billion yen market. It is expected that this
level will be maintained in FY 2011. A large decline was seen that
reﬂected the decreased investment in trunk lines. This product plays a
leading role as a wavelength batch ampliﬁcation repeater in submarine
relay transmission systems, so it is greatly affected by new investments
in these systems. Interestingly, the excitation semiconductor laser
conventionally used in this maintained a 7.5 billion yen market without
a large decline, and is forecast to reach 9 billion yen in FY 2011. Since
the 1.49 µm semiconductor laser is used for communication in the PON
system, it may not be necessarily linked to the trends in ampliﬁers.
The demand for single-mode ﬁber cable experienced infrastructure
development of optical ﬁber networks such as eliminating zero-broadband
regions, and the FY 2010 shipments are expected to be almost ﬂat
(around 94 billion yen). The highlight was the growing demand for
bend-resistant optical ﬁber for efﬁcient FTTH construction. As a result
of rising demand for cloud computing, data center capital investment
is accelerating, and there is also growing demand (around 4 billion yen)
for multimode ﬁber (GI). Even optical connectors where production
capacity was in a declining trend are expected to rebound to an increase
in FY 2011, especially single-ﬁber. For more efﬁcient FTTH construction,
there is emerging demand for ﬁeld-installable optical connectors instead
of mechanical splice which is less reliable. Moreover, optical ﬁber fusion
Annual Technical Report
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machines were monopolized by Japanese made models until now, but
even for these, Chinese and Korean made products are beginning to
appear in overseas markets. Backed by strong demand for ﬁber
infrastructure development in developing countries, the shipment value
of fusion splicers for single-ﬁber connection grew by 12% in FY2010,
and are expected to exceed 13 billion yen.
In general, with the advancement of BB of the society, various
information service groups are growing and solid growth of the
telecommunications sector may be seen after the recession. We are
beginning to see issues in the hardware ﬁeld such as exports to developing
countries and competition with products of developing countries. On
the other hand, overseas production value has not been very large.

3.

Optical Storage Field

The Optical Storage Committee worked for the “Survey of domestic
production of optical storage (mainly optical disk) equipment and media
along with the analysis of the results, the examination of characteristic
market topics and reporting thereof.” Starting this year, since total
shipment value including domestic production as well as overseas
production, is to be published, a report on the results of their analyses
was also reported.
The actual domestic output of optical disks in FY 2009 was 371.2
billion yen, registering a decrease of 21.1% from the previous year. The
production estimate for FY 2010 was 349.9 billion yen (down by 5.7%
from FY 2009), and FY 2011 is projected to marginally increase at 364.3
billion yen (up by 4.1% over FY 2010). The actual total shipments
including overseas production in FY 2009 was 1,195 trillion yen. The
production estimate for FY 2010 is 1,273 billion yen (up by 13.7% over
FY 2009) and FY 2011 is projected to be almost ﬂat at 1,227 billion yen
(down by 3.6% from FY 2010).
Looking back at the trend since FY 2000, domestic production of
optical disk equipment and media reached a peak of 1,174.8 billion yen
in FY 2000. Until then, optical disks grew as disruptive technologies
replacing cassette tapes and VTRs. However, due to the demise of IT
bubble economy, lower prices and the shift to production overseas,
domestic output value showed a large 25% decline in FY 2001. The
years 2002-2003 showed a return to growth with the introduction of
DVD recorders. However, in FY 2004 and FY 2005, these prices also
declined and production moved overseas, which resulted in a reversal
to declines in domestic output value. It recovered to grow 2.6% in FY
2006, with the appearance of BD (Blu-ray Disc) and HDDVD. However,
the market for MO and MD continued to fall, product prices of CD and
DVD declined further, and large amounts of production moved overseas,
thus despite the sudden growth of BD in FY 2007 to FY 2008 which
came to comprise 60% of video recorder volume in the 2008 year-end
sales period, domestic production of optical storage (disk) equipment
and media continued to decline. This was largely affected by the
replacement of external recording devices with ﬂash memory as the
destructive technology in FY 2006. The result of analysis of total
shipment value including domestic and overseas production is given
below in the following order: read-only equipment, “recording and
playback equipment,” and media.
The domestic production of read-only equipment (CD, MD, DVD,
BD) was 152.7 billion yen in FY 2009 (down 34.2% YoY), decreased
by the impact of declining demand since the second half of FY 2008.
With the global economic recovery, especially car CD and DVD were
strong, so it grew slightly to 159.4 billion yen (4.4% increase) compared
to the previous year. However, FY 2011 is uncertain, and it is expected
to decrease slightly (down by 4.6%). Market growth was expected for
BD players and game machines which can play BD, but these also
declined sharply in FY 2009, and it is predicted that production will fall
much more drastically from FY 2010 onwards due to production shifting

10

Optoelectronics Industry Trends
survey is done with digital cameras classiﬁed into single-lens reﬂex
cameras and compact cameras, and digital video cameras classiﬁed into
hi-vision cameras and NTSC cameras.

overseas and lower prices. In-car CD and DVD systems temporarily
recovered, backed by strong demand for automobiles, but the domestic
production rate declined further from 30%. On the other hand, actual
total shipments including overseas production were 514.3 million yen
in FY 2009. They are expected to increase in FY 2010 (+15.9%) due to
the rise in the BD player market and the recovery trend of in-car CD
and DVD systems.
The actual total shipments of optical disk read/write equipment
category including overseas production in FY 2009 were 478.3 billion
yen, while in FY 2010 they are expected to rise 17.8% to 563.3 billion
yen. This is because despite the decline in the value of shipments of
DVD equipment, the total value of BD recorders and BD read/write
drives for PC increased 40.1% to 379.2 billion yen compared to FY
2009. Writing equipment such as these BD recorders continued from
last year to become leaders in the domestic market. On the other hand,
the domestic production rate was 53.5% in FY 2009, while it is expected
to drop to 37.3% in FY 2010. Thus rapid progress will also be seen in
the overseas production of BD equipment. Almost all DVD equipment
production has already moved overseas, and as a result, BD equipment
is projected to account for 98.5% of the total domestic production value
of the optical disk read/write equipment category in FY 2010.
Growth in the number of units of BD equipment is expected to
continue but with the impact of declining prices, the BD equipment
shipment value in FY 2011 is forecast to rise by 6.5% to 403.7 billion
yen compared to this ﬁscal year. Unable to cover the impact of decline
in the shipment value of DVD equipment, the overall value of shipments
in this category was only 551.0 billion yen (down 2.2% compared to
2010) as a reversal to slight decline is forecast.
Despite the expected increase in demand for BD, the slack demand
for CD-R and recordable DVDs is predicted to bring about a sharp
decline in the domestic production value of optical storage media in FY
2009. Domestic production of BD was 36.1 billion yen, down 26% YoY.
Even from FY 2010 onwards, it is forecast to continue to decline by
over 20%. On the other hand, total shipments in FY 2009, including
overseas production were estimated at 80.8 billion yen, more than double
the value of domestic production. FY 2010 onwards, though BD
shipments are forecast to slightly increase, a decrease of around 20%
is projected as the shipments of other media will decrease quickly.
The FY 2010 report considers the survey results given above, and
describes our market trends analysis by product type, for (1) Read-only
equipment, (2) Read/Write equipment, and (3) Media. Lastly, the
noteworthy trends of this ﬁscal year and future trends are reported from
the viewpoints of (1) Optical discs as content distribution media, (2)
Global production trends of optical discs, (3) 3D contents optical discs
and (4) Lower power consumption.

4.

4.1 Trends of Domestic Production
The actual production of I/O equipment as a whole in FY 2009
including mobile phones with camera was 1,866.2 billion yen, registering
a 28.1% decrease from FY 2008. This decrease is not only the result of
the global recession of FY 2008 but also because of the transfer of
production overseas and the sluggish domestic market of camera mobile
phones.
4.2 Trend Analysis
(1) Optical printers
Domestic production of optical printers in FY 2009 declined greatly
to 69.1 billion yen, down by 39.0% Year on Year (YoY) , but the estimate
for FY 2010 is 103.5 billion yen, showing a large 49.7% increase. It is
forecast to decrease by 19.3% to 83.5 billion yen in FY 2011, thus it
has been ﬂuctuating widely. This shows the simultaneous progress of
domestic production leveling off and production shifting overseas.
(2) Optical MFP (including digital copiers)
The domestic production of optical MFPs in FY 2009 was 116.7
billion yen, a large decrease of 32.5% YoY, but the ﬁgures dropped
below last ﬁscal yearʼs expectation of 129.4 billion yen. It is estimated
to have declined 23.5% to 89.2 billion yen in FY 2010, and the projection
for FY 2011 a further decline of approximately 9.3% YoY. This thought
to be the result of some production of high speed machinery being shifted
overseas, for which the ratio of domestic production ratio was relatively
high.
(3) Inkjet MFP
FY 2009 domestic production of inkjet MFP which has grown fast
in recent years was 9.8 billion yen, showing a decrease of 16.9%.
However, FY 2010 is estimated to have increased by 2.5% to 10.1 billion
yen. The production of inkjet MFP has shifted overseas, which also
implies that domestic production has entered into a small scale stable
period.
(4) Digital cameras and digital video cameras
The actual value of SLR (single lens reﬂex type) digital cameras in
FY 2009 was 258.4 billion yen, showing a decrease for the ﬁrst time
(down 30.9%). Even compact digital cameras signiﬁcantly decreased
by 29.7% to 385.8 billion yen, for two consecutive years of large
decreases. It is estimated that FY 2010 total digital cameras will further
decline by 12.4%, and FY 2011 is also projected to be almost similar
to the previous FY.
Domestic production of digital video cameras in FY 2009 also declined
41.8% YoY to 141.3 billion yen. FY 2010 is estimated to be 123.9 billion
yen, but FY 2011 is projected to be 89.5 billion yen, its third consecutive
year of decline. In particular, FY 2009 actual showed traditional models
(equivalent to NTSC) declined 72.9% to 28.1 billion yen, dropping
sharply to 1/4 the level of high-deﬁnition models (equivalent to Hi-V)
which grew 18.7% to 113.2 billion yen. This gap is projected to grow
wider in the coming years and the ratio of both in FY 2011 is expected
to be 1:14.
(5) Mobile phones with cameras
Domestic production of mobile phones with cameras in FY 2009
declined 22.1% to 848.5 billion yen. In FY 2010, it is expected to decline
16.6% to 707.3 billion yen. FY 2011 is also projected to see a continued
decline of 12.0% to 622.4 billion yen. Factors of these declines include
domestic market decline (changes in selling methods, changes in
economic conditions and market saturation) as well as shift to overseas
production and entry of overseas products such as smart phones into
the domestic market. Domestic production is expected to decline

Input/Output [I/O] Field

Among I/O equipment with optical technology media, the survey of
this ﬁeld focuses on market trends, production trends and characteristic
product trends. Its main products are optical printers, MFPs (including
digital copiers), digital cameras and digital video cameras. Starting this
ﬁscal year, mobile phones with camera have been ofﬁcially added to
the survey.
Of these, reﬂecting the recent shift to multifunction peripherals
(MFPs), the survey of digital copiers has been combined with that of
MFPs since the FY 2003 actual ﬁgures. The survey of single (non-hybrid)
optical facsimiles was discontinued after the FY 2005 report, because
domestic production had been reduced to an insigniﬁcant level. On the
other hand, among MFPs, those adopting inkjet for output have grown
and since FY 2008, our surveys started covering inkjet output products
using optical technology in the document reading, termed and classiﬁed
as “inkjet MFP.” Also, since FY 2005 actual ﬁgures, the analysis and
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2010 is expected to be 1,419.4 billion yen (up 10.2%). Domestic
manufacturers are already producing active-matrix large panels mainly
for televisions. The production of large mother glass is in full swing in
Japan because of the growing global market for TVs, and it is projected
that market expansion will continue. Active-matrix small and medium
sized panels saw positive growth despite unit price reductions, as smart
phones and tablet devices grew rapidly in FY 2010. There was progress
in the use of high capacity display enabled high-deﬁnition screens, high
color reproducibility and touch panels, and demand for high value-added
products is forecast to grow.
(2) Plasma display
Production of PDP TVs has continued to grow while losing ground
to LCD TVs. However, due to decline in prices, the domestic production
in FY 2010 is expected to be 150.1 billion yen with a decrease of 17.7%
YoY. Production has progressively shifted overseas and because of the
success of Korean and Chinese manufacturers, domestic production
value in FY 2011 is projected to decrease 21.1%. However, with reduced
capital expenditures, this is quickly recovering from the ﬁnancial crisis.
Currently the PDP module production is concentrated in 1 Japanese
company (Panasonic), 2 Korean companies (Samsung and LG), and 1
Chinese company (Changhong). Korean and Chinese manufacturers
have brought about ﬁnancial surplus and positive news. Especially, there
are hopes for the future as displays suitable for 3D. However, there is
an urgent need for acceleration of 3D software development.
(3) Organic EL display
Domestic production of organic EL (Electroluminescence) display
components in FY 2010 is projected to be 1.8 billion yen (up by 31.9%).
The small organic EL market in FY 2010 became active with the advent
of smart phones by Samsung Electronics. However, South Korean and
Taiwan manufacturers have large market shares. Despite its high quality
features, it rapidly lost its competitiveness as TVs, due to the trend of
improved performance, reduced power consumption and price reductions
of LCD TVs. But South Korea has been aggressively investing in
development. Hereafter, product development for 3D display and ﬂexible
display is expected.
(4) Large display equipment
With the progress of imaging technology, large display equipment
(60 inches or more) is now widely used in various public facilities. Its
domestic production in FY 2010 is estimated to have decreased 47.5%
to 13.0 billion yen. However, with the spread of digital signage, it is
projected to maintain the same level of production at 20.0 billion yen.
Most of it had been used for outdoor, but hereafter it seems it will also
be popular for indoor use.
(5) Projection display
The projection display market continued to grow with the spread of
PCs, improved performance of light sources, and reduction in product
prices. In recent years, educational uses has accelerated and future
increase in demand is expected over the long term. However, domestic
production value is expected to slow with price declines and shift of
production overseas. Use in TVs has been reduced by competition with
LCD. But, prices have declined remarkably. Domestic production of
projection display equipment in FY 2010 is expected to be 84.1 billion
yen (down by 11.0%). Market growth of pico projectors for PC and
mobile phone integration is uncertain because of brightness and cost
issues.
(6) LED (for display)
Domestic production of LED (for display) including those for full
color (RGB, single) and LCD backlight is expected to be 298.0 billion
yen. LED backlight for LCD displays grew strongly against CCFL.

further.
(6) Barcode Readers
Domestic production of barcode readers in FY 2009 declined 23.3%
to 14.1 billion yen, and is projected to increase to 15.3 billion yen in
FY 2010.
(7) Image scanners
FY 2009 domestic production declined 4.1% to 17.5 billion yen. It
is expected to temporarily jump to 36.9 billion yen in FY 2010, but it
is projected to decrease sharply in FY 2011.
4.3 Trends of Overseas Production
In FY 1999, overseas production of all I/O equipment accounted for
only about 19%. This increased to 47% in FY 2003, decreased once to
41% in FY 2005, and then began to increase. It grew to 54% in FY 2009,
and is projected to further increase to 66% in FY 2011.
Around 38% of MFP production was overseas in FY 1999. It rose to
78% in FY 2009. The ratio for digital cameras was 36% in FY 2003,
but it rose to 50% in FY 2009 and is projected to rise to 60% in FY
2010. Even SLR, which has a higher rate of proﬁtability, is expected to
reach 50% in FY 2010. The ratio of Hi-Vision digital video cameras
was 20% in FY 2009, and projected at 35% in FY 2011. Even the ratio
of mobile phones with cameras was 34% in FY 2009, and is predicted
to be 50% in FY 2011.

5.

Display and Solid-state Lighting Field

This committee previously handled the display sector, and the solidstate lighting ﬁeld was added from FY 2010. Our survey of this area
has received the cooperation of The Japan Electric Lamp Manufacturers
Association (JELMA), The Japan Luminaires Association (JLA) and
The Japan LED Association (JLEDS). According to the expected
domestic production value in FY 2010, the solid-state lighting ﬁeld
accounted for 2.3% of overall production.
5.1 Industrial Trends in the Display Field
As before, this survey of market trends is divided into display
equipment, which is the product level closer to consumers, and display
elements as industrial basis. Along with the analysis of data obtained
by questionnaires from major companies, various statistical reports were
also referred to increase reliability.
The actual domestic production of the entire display and solid-state
lighting ﬁeld in FY 2006 was 3,455.3 billion yen (up 0.9% YoY) and
in FY 2007 it was 3,574.5 billion yen (up 3.4% YoY). However, during
the global recession sparked by the U.S. ﬁnancial crisis in autumn of
FY 2008, actual production in that ﬁscal year declined to 3,195.8 billion
yen (down 10.6 % YoY). Economic stagnation eased thereafter and
production in FY 2009 was 3,232.8 billion yen (up by 0.1% YoY). It is
expected to be 3,583.4 billion yen (up 10.8%) in FY 2010 and is predicted
to rise to 3,633.1 billion yen (up 1.4%) in FY 2011. In FY 2010 it will
almost return to the level in FY 2007.
(1) LCD display
The rising growth of 3D television and PDA markets from FY 2010
was favorable for economic conditions concerning the production of
LCD display equipment and components. Growth of both equipment
and components was negative until FY 2009, but has gradually shifted
to positive. Hereafter TVs are said to return to positive growth with
active commercialization of 3D compatible models and wide-scale
internet compatibility. It was seen that even PDAs with small and
medium sized displays have continued to be more widely used due to
expanded service infrastructure. Domestic production of LCD TVs in
FY 2010 is expected to be 1,142.6 billion yen (34.6% increase YoY).
However, it is projected to decrease in FY 2011 as prices continued to
decline. The domestic production of LCD display components in FY
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5.2 Industrial Trends in the Solid-state Lighting Field
With respect to solid state lighting ﬁeld, LED bulb lamps were
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Trade, and Industry to the Ministry of the Environment and other
government agencies and local governments. In addition, by the
beginning of double priced purchase of surplus electricity, the domestic
market was rebounded to a recovery from its slump. PV cell
manufacturers in Japan keep investing in facilities to increase production
capacity, and new manufacturing entrants are expanding production,
along with progress in new expansion plans.
In terms of application ﬁelds, consumer usage was 1.0 MW which
grew YoY but was quantitatively marginal. The power sector grew past
1.5 GW to 1,665.9 MW, an increase of 546.9 MW YoY. The YoY growth
rates from FY 2002 to FY 2009 were 46.4%, 49.6%, 62.4%, 34.3%,
-1.2%, 4.5%, 23.1% and 48.9%. FY 2009 again saw achievement of the
high growth rates that continued until FY 2005. The power sectorʼs share
of total shipments has risen to nearly 100%, as Japanʼs PV cell supply
structure is being driven by the power sector. This is because PV energy
systems for residential use and industrial and public use became the
center of its uses for energy, and exports to Europe and the U.S. also
rapidly increased. Shipments for research use and other ﬁelds (including
captive power generation) were 1.6 MW.
In terms of materials, as shown in Table 8, polycrystalline-Si type
grew 31.7% YoY to 833.6 MW, growing to 800 MW levels.
Polycrystalline-Si type has been leading the production expansion of
PV cells for many years as Japanʼs main solar cell. Single crystal Si type
grew 72.6% YoY to 626.6 MW, achieving twice the growth rate of
polycrystalline-Si type. The single-crystal Si type introduced in FY 1999
was a-Si/ single crystal Si, with high energy conversion efﬁciency, a
heterojunction type of single crystal Si has become a focus in PV cells
and production volume of this type is continuously increasing. On the

launched full scale in the market in FY 2007. Soon thereafter, it was
widely recognized as an energy saving and long life light even among
general consumers. The domestic production of lamps in FY 2010 grew
to 31.6 billion yen (up 104.8%). However, due to the replacement cycle
and decline in prices, it is projected to fall to 14.1% in FY 2011. The
average factory price of a lamp in FY 2009 was 2,800 yen per unit, in
FY 2010 it was 2,100 yen per unit, and in FY 2011 it was 1,800 per
unit.
The “New Growth Strategy” announced by the government in FY
2010 aims at 100% popularization of highly-efﬁcient next generation
lighting such as LED by 2020. With this, the production of incandescent
bulbs came to an end. Under this governmental guidance, the domestic
production value of LED lighting equipment for general lighting is
expected to grow dramatically. It is expected to be 50.3 billion yen (up
173.4%) in FY 2010, and is projected to be 81.0 billion yen in FY 2011
(up 61.1%). Total shipment value of the solid-state lighting ﬁeld is
roughly equal to domestic production value.

6.

Trends in Photovoltaic Energy Field

6.1 Shipments Status in FY 2009
Total shipments of PV cells from Japan in FY 2009 as shown in Table
7 were 1,668.5 MW, a year-on year increase of 548.0 MW and up by
48.9%. The negative result in FY2006 has rebounded to three consecutive
years of positive growth, and annual shipments exceeded 1.6 GW. The
main causes for this were the large rebound since FY 2006 in the
domestic housing PV power system market which was a cause of decline,
and overseas export markets grew. The PV system penetration support
project by the government has spread from the Ministry of Economy,
Table 7

usage
consumer

FY2007
shipment
(MW)

Shipment of PV cells by use in FY2007 to FY2009

FY2008

share
(%)

shipment
(MW)

FY2009

share
(%)

shipment
(MW)

share
(%)

growth
amount
(MW)

growth
rate
(%)

0.3

0.0

0.4

0.0

1.0

0.1

0.6

136.3

power generation

909.2

99.7

1,119.0

99.9

1,665.9

99.8

546.9

48.9

for research use and others

2.1

0.2

1.1

0.1

1.6

0.1

0.5

48.1

911.6

100.0

1,120.5

100.0

1,668.5

100.0

548.0

48.9

total

Table 8

materials

Shipment of PV cells by material type in FY2007 to FY2009

FY2007
shipment
(MW)

FY2008

share
(%)

shipment
(MW)

FY2009

share
(%)

single-crystal Si

310.0

34.0

363.1

32.4

polycrystalline-Si

516.0

56.6

632.9

a-Si others

85.6

9.4

124.5

total

911.6

100.0

1,120.5

Table 9

shipment
(MW)

share
(%)

growth
amount
(MW)

growth
rate
(%)

626.6

37.6

263.5

72.6

56.5

833.6

50.0

200.6

31.7

11.1

208.4

12.5

83.9

67.3

100.0

1,668.5

100.0

548.0

48.9

Shipment of PV cells by destination in FY2007 to FY2009

FY2007

FY2008

FY2009

growth
amount
(MW)

growth
rate
(%)

demand area

shipment
(MW)

for domestic

209.9

23.0

236.8

21.1

623.1

37.3

386.3

163.2

for export

701.7

77.0

883.7

78.9

1045.4

62.7

161.7

18.3

total

911.6

100.0

1,120.5

100.0

1,668.5

100.0

548.0

48.9

share
(%)

shipment
(MW)

share
(%)
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shipment
(MW)

share
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In terms of shares of the laser processing equipment ﬁeld according
to the estimated value in FY 2010, there were only minor changes
compared to FY 2009. Excimer laser applications accounted for 55.1%
of the total share, carbon dioxide laser 23.6%, solid-state laser
applications 16.6%, and medical laser equipment 3.7%. Other laser
applications were still low at 0.9%, but the market shares of ﬁber lasers
and semiconductor lasers are deﬁnitely growing steadily.
Starting this year, in addition to domestic production value, total
shipment values were also surveyed. In the laser processing ﬁeld, there
is almost no difference between domestic production and total shipment
values of application equipment or laser oscillators, as the ratio of
overseas production is seen to be very low.

other hand, the a-Si type and others saw repeated slight increases and
decreases until FY 2000, but full-ﬂedged adoption also started in the
sector for power generation use, and it is expanding while production
capacity is improved. In FY 2009, the shipment volume was 208.4 MW,
growing 67.3% YoY and reached 200 MW for the ﬁrst time. Other types
of PV cell include CIS type/ CIGS type, full-ﬂedged industrial production
of which started in FY 2009. Judging from the current production
capacity and future expansion plans, Crystal Si type holds an absolute
advantage for its supply system. Since the price per watt of a-Si type
and CIS type/ CIGS type is cheaper than crystal Si, further efforts aiming
towards cost cutting and improvement in energy conversion efﬁciency
are continuing.
In terms of domestic and foreign demand areas, as shown in Table
9, domestic shipments grew 163.2% YoY to 623.1 MW, while shipments
to overseas grew 18.3% to 1,045.4 MW, exceeding 1 GW for the ﬁrst
time. Domestic shipments rose from 21.1% of overall shipments to
37.3%, while shipments to overseas shrunk from 78.9% to 62.7%.
Exports to the U.S. and Europe began in 2001, and are increasingly full
scale each year, in an environment of very quick demand growth in
European markets, mainly Germany, with dramatic changes since 2003.
However, with the recovery of the domestic market in FY 2009, the
expansion of overseas dependence was reduced. Shipments overseas to
the U.S. were 236.5 MW, Europe was 734.1 MW, others were 74.8 MW
as America surpassed 200 MW, and Europe surpassed 700 MW. Due to
introduction and expansion of PV generation systems on a global scale,
Japanʼs PV cell business is focusing on the Japan market, while it also
strengthens its expansion in the global market focused on Europe and
the U.S.

7.2 Applied Laser Production Equipment
The production value of carbon dioxide laser applications production
equipment showed strong growth until FY 2006, but reversed to decrease
slightly in FY 2007. With global recession, it decreased 13.0% YoY in
FY 2008 and again in FY 2009 it greatly decreased by 52.3%. However,
with economic recovery in FY 2010, it rebounded to 66.5% growth.
Further growth is projected for FY 2011, but it is still not projected to
reach the level of FY 2008.
Solid state equipment laser production also shows yearly ﬁgures
similar to the production value of carbon dioxide laser until FY 2009.
However, though there was a large 26.3% decline in FY 2009, it greatly
increased by 44.7% in FY 2010 and is expected to return to about the
level of FY 2007. In addition, it is projected to increase 5.2% in FY
2011 and it may reach a record high.
The value of production of excimer laser application equipment grew
till FY 2007, but decreased in FY 2008 and FY 2009. Although it is
expected to greatly increase in FY2010, it will not reach the FY 2008
level. It is projected to increase further in FY 2011, but it would still be
only slightly more than FY 2008.
Semiconductor laser direct processing equipment declined a large
95.6% YoY in FY 2008. In FY 2009, as a result of recovery of tailored
blanking welding machines for sheet metal in automotive uses, a large
increase of 622.4% was seen, but it is still 68.0% below its FY 2007
level. On the other hand, it is expected to have recovered in FY 2010
to a level 27.7% less than in FY 2007, and FY 2011 is projected to
exceed the FY 2007 level.
The production value of ﬁber laser application equipment has been
steadily increasing since FY 2006. In FY 2009, under the conditions of
global recession, like semiconductor laser direct processing equipment,
it increased 15.7% YoY. It is expected to increase 27.8% in FY 2010,
and is projected to increase 19.1% in FY 2011.

6.2	PV Power Generation Industry Size: Actual, Estimates and
Projections
Looking at the production value of PV cells until today, astounding
growth continued till FY 2005 due to implementation of various
introductory support projects and introductory environmental
improvement projects for new energy by the Japanese government. But
the domestic market lost its vitality in FY 2006 with a decrease of 1.48%,
applying a big brake to the growth seen until then. There was large
growth in exports mainly to Europe in FY 2007 and FY 2008, with the
size of the PV power generation industry expanding to 430.1 billion
yen in FY 2008. In FY 2009, due to the revival of subsidies to residential
solar power systems and launching of the new surplus power purchase
system, the domestic market was revitalized and as the overseas market
was also favorable, the size of the photovoltaics industry grew quickly
with an increase of 50.6% to 647.8 billion yen. In FY 2010 it is expected
to increase 46.4% to 948.5 billion yen with continuing subsidies to
residential solar power systems and the surplus power purchase system
at the same price as FY 2009 becoming the impetus for market expansion.
In addition, while the demand is projected to continue expanding in
domestic and overseas markets in FY 2011, even though prices are
expected to decline, the size of the PV industry is projected to increase
by 13.5% to 1,077 billion yen.

7.

7.3 Medical Laser Equipment
The production value of laser equipment for medical uses has less
annual variation than laser application equipment for production uses
but in FY 2009 it decreased 20.8% YoY. This is because the market
conditions of dental laser equipment that comprises over 50% of all
medical lasers were extremely harsh. On the other hand, with the
recovery of market conditions thereafter, FY 2010 is expected to have
exceeded the record level of FY 2008, and it is projected that there will
be a slight increase in FY 2011.

Laser Processing Field

7.1 General
Looking at the trend in the laser processing ﬁeld, due to the global
recession in FY 2008, it reversed to a big decline and in addition its
effects are estimated to have grown, and further showed a large decline
in FY 2009. On the other hand, signs of economic recovery in the
semiconductor and LCD industries can be seen since the second half of
FY 2009, and V-shaped recovery is expected in FY 2010. Further, in
FY 2011, recovery is projected up to the level of FY 2008, but it is still
80% compared to the record level of FY 2007.
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7.4 Oscillators
The basic trend in carbon dioxide lasers is similar to that in carbon
dioxide laser application equipment for production uses. However
production value in FY 2010 is expected to greatly increase by 156%
YoY. This is due to increased demand for printed board drilling machines
with the popularity of smart phones, as well as partly due to the increase
in exports by OEM oscillator manufacturers. Solid-state laser oscillators
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continued negative growth of 5% to 10% annually from FY 2006 through
FY 2009. However, a large increase of 29.9% is expected in FY 2010.
FY 2011 is also projected to see an increase of 20.8%, ﬁnally achieving
a record production value exceeding 5,000 million yen. This was due
to the favorable factors of rapidly increasing demand for environmentrelated PV cells, LED lighting, automotive rechargeable batteries, LCD
displays and multifunction smart phones, and this situation is likely to
continue in the future. The annual production value of excimer laser
oscillators reached a peak in FY 2007, but was quickly affected by the
global recession. Production in FY 2008 recorded a large 38.5% decrease,
but only decreased 3.4% in FY 2009. It is expected to greatly increase
by 45.7% in FY 2010, and in FY 2011 production value is projected to
rival the FY 2007 level. In spite of the global recession in late 2008,
production of ﬁber laser oscillators has been increasing steadily each
year since the survey began in FY 2008. Production is expected to
increase 35.4% YoY in FY 2009, and increase further by 86.0% in FY
2010. Fast growth may push production in FY 2011 to near 1,000 million
yen.

8.

sensors, magnetic ﬁeld sensors, electric ﬁeld sensors, vibration sensors,
pressure sensors, acoustics sensors, infrared cameras, laser microscopes,
surface inspection equipment, image sensing equipment, speed sensors,
color sensors, etc. As there was one company that manufactured “infrared
cameras and their applied equipment,” combined with “temperature
sensors and radiation thermometers,” the survey was continued hereafter
as “radiation thermometers and infrared cameras.” Also, “environment
sensing equipment” seems difﬁcult to distinguish by manufacturer, and
will be included in “component analysis equipment” from now on and
surveyed. The domestic production of optical sensing equipment in FY
2009 decreased 15.8% to YoY to 161,702 million yen. It is expected to
increase 12.7% YoY to 182,299 million yen in FY 2010, and is projected
to increase 7.8% YoY to 196,514 million yen in FY 2011. Since the
middle of FY 2008, the effect of rapid economic recession triggered by
the U.S. ﬁnancial markets resulted in a sharp decline in production value.
However it bottomed out in FY 2009, and a gradual recovery trend was
seen. In FY 2008 the results for laser microscopes are unique in that
they were up 2.3%, FY 2009 was up 18.7%, and they are expected to
grow by 15.1% in FY 2010. This is thought to be because new functional
applications are progressing in the ﬁelds of life sciences and
manufacturing industry, and these will be discussed in the report as
“Trends gaining attention this ﬁscal year and in the future.”
There were issues in survey activities such as obtaining answers from
several companies thought to have large market shares, and distinguishing
the amount of domestic production due to shifting production locations
overseas. Product groups included in the survey were remarkably wideranging. Since they are strongly affected by technological trends, they
were classiﬁed into uses, operating principles and manufacturing
technology, for stability of ongoing surveys. For this, a broad scope of
knowledge and expertise is required for setting survey items and selecting
companies to survey. Even in the analysis of survey results, much effort
such as lengthy discussion and supplement have been made by the
committee. The surveyed items with low response rates were reviewed.
The committee individually examined whether the corresponding
products were manufactured, and the survey targets were selected/
discarded. Categories which seemed difﬁcult for respondents to decide
on, and items with little response variety, were consolidated or rearranged
as mentioned above.
This ﬁscal year, efforts were made to obtain survey results of external
institutions, and some comparisons were done between the data acquired
and the results of this research committee. Survey conditions were taken
into account and discussed. Despite the few respondents, it was the
concluded that the survey results of this speciﬁc research committee
including its forecasts are generally valid. Even though efforts are being
made to obtain more accurate survey results, comparison with external
statistical data will be continued in the future.

Sensing/Measuring Field

The Sensing and Measurement Research Committee does surveys of
photometers and optical sensing equipment. A photometer is an
instrument that measures the basic properties of light, such as light
energy, frequency, waveform and propagation characteristics, and
products related to light sources for measurement. Optical sensing
instruments include all sensors and sensing equipment that makes use
of some properties of light, such as intensity, phase, wavelength, and
frequency.
This ﬁscal year, the following points were investigated again with
the aim of improving the surveyʼs accuracy. First, the deﬁnition, scope
and precaution notes of each item in the survey sheet were, revised
based on last yearʼs revisions and survey results, from the aspect of
obtaining more speciﬁc responses. Survey subjects were reviewed
continuously for items with response and report ratios of 30% or less.
Speciﬁcally the committee discussed whether there exists manufacturing
of speciﬁc products, excluding some from statistical data, or newly
adding them to the survey. Also, data for a company was excluded if
the companyʼs market share of estimated production value was less than
5%, and the company has not responded for the last 3 years.
Photometers include all equipment which essentially measure various
characteristics of light using wavelengths in the region from visible to
near-infrared, such as spectrum analyzers, Optical Time Domain
Reﬂectometers (OTDRs), power meters, waveform measuring equipment,
and optical ﬁber transmission characteristics measuring equipment. Large
industrial size applications mainly use these for installation and
maintenance of optical communication systems. Consequently, the
production value of such equipment is closely related to the expansion
of optical communication networks. FY 2007 increased 19.9% to 10,
621 million yen, but FY 2008 showed a large 21.7% decrease to 8,316
million yen in results. Despite the ongoing spread of Fiber To The Home
(FTTH) and shift to NGN (Next Generation Network), it seems this was
due to conservative buying of measuring equipment. Production value
in FY 2009 was down 23.9%, and 2010 is estimated to be up 14.6%. It
is expected that recovery will take time.
Optical sensing equipment includes all sensors and equipment which
use the various properties of light in some form. Although the scale of
production of individual products is certainly not large, there are various
types of optical sensing instruments which meet a wide range of needs
of R&D units and production units. Consequently, production capital
investment strongly inﬂuences the demand for photoelectric switches,
human body sensors, temperature sensors, radiation thermometers, rotary
encoders, linear scales, length sensors, electric current sensors, voltage

9.

Trends of Resources for Optoelectronics Industry

9.1 Introduction
Along with the survey on the domestic production, the number of
full-time employees and the number of researchers engaged in R&D
and the amount of investment in R&D are surveyed. As in the previous
ﬁscal year, a quantitative questionnaire survey to obtain the ﬁgures for
estimates for FY 2010 was conducted. Also, a quantitative questionnaire
survey was performed to determine whether there was an “increase,”
“decrease,” or “stayed the same” compared to the previous year for the
estimates for FY 2010 and prospects for FY 2011. The following is the
results from 53 companies that have responded to all the questionnaire
items.
9.2 Industrial Resources of FY 2010 (Estimate)
With regard to human resources, the median number of full-time
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employees at the 53 companies was from 200 to 249, with 40 to 49
researchers. Comparing among the same cumulative number of
companies, it is thought that about 1/4 to 1/2 of full-time employees are
R&D workers.
Looking at funding, the median amount invested by 53 responding
companies in research and development was 200 to under 500 million
yen, with domestic production of 2 to under 5 billion yen. Comparing
among the same cumulative number of companies, it is thought that
about 1/30 to 1/20 of domestic production value is invested in R&D.

2010 in Taipei, Taiwan. The materials published by each group mentioned
international trends of the optoelectronics industry, with the focus being
on the optoelectronics industry as a whole, high brightness LED and
PV cells.
Also, the deﬁnition of categories in optoelectronics industry varies
for each organization, and a comparison in a strict sense between OITDA
data and each organization is not possible.
10.2 Overall Optoelectronics Industry Trends
10.2.1 Global Optoelectronics Industry (from OIDA and PIDA)
OIDA (USA) does not do a trends survey in its country, but it gathers
various survey reports each year and announces global optoelectronics
industry trends. This yearʼs announcements were focused on countrywise market shares as well as trends in the U.S. market. The global
market of the optoelectronics industry is driven by ﬂat-panel displays,
and is forecast to grow from $353.0 billion (FY 2009) to $516.0 billion
(FY 2021). Within this, there is a large increase in optical components
which are projected to catch up with optical communications. Also,
comparing the country-wise market shares of optoelectronics industry
in FY 2009 and FY 2021, the most signiﬁcant growth will be in China
with an increase from 8% to 14%. South Korea and Taiwan increase
slightly. Alternatively, there are large declines in Japan (from 30% to
24%) and the U.S. (from 11% to 8%).
Each year, PIDA (Taiwan) also makes ﬁve year trends projection
concerning the global optoelectronics industry, including results. The
market size of the global optoelectronics industry in FY 2009 declined
18%, but increased 17% in FY 2010. It is projected to reach $430 billion
in FY 2012. The optoelectronics industry is being driven by PV energy
ﬁeld, which are expected to increase their share from 21% (FY 2009)
to 26% (FY 2012). The share of LED and solid state lighting is also
expected to double from 3% (FY 2009) to 6% (FY 2012).

9.3	Increase/Decrease from the Previous Year (Estimate for FY 2010,
Prospect for FY 2011)
(1) Number of full-time employees
15 of the companies responded that the number of fulltime employees
increased in FY 2010 compared to the previous ﬁscal year (2009), 25
responded the same, and 13 reported a decrease. 13 companies intend
to increase personnel in FY 2011 from this year (2010), 33 maintaining
the same level, and 7 companies intend to decrease.
The tendency of change of the top three responses is (FY 2010 →
FY 2011):
1) Same → Same (21 companies)
2) Increase → Increase (8 companies)
3) Decrease → Same (6 companies), Increase → Same (6
companies)
(2) Number of researchers
9 of the companies responded that the number of researchers increased
in FY 2010 compared to the previous ﬁscal year (2009), 32 responded
the same, and 12 reported a decrease. 7 companies intend to increase
researchers in FY 2011 from this year (2010), 37 maintaining the same
level, and 9 companies intend to decrease.
The tendency of change of the top three responses is (FY 2010 →
FY 2011):
1) Same → Same (28 companies)
2) Decrease → Decrease (7 companies)
3) Increase → Same (5 companies)
(3) Amount of R&D investment
20 of the companies responded that they increase investment in FY
2010 compared to the previous ﬁscal year (2009), 24 responded the
same, and 9 reported a decrease. 13 companies intend to increase R&D
investment in FY 2011 from this year (2010), 29 maintaining the same
level, and 11 companies intend to decrease.
The tendency of change of the top three responses is (FY 2010 →
FY 2011):
1) Same → Same (17 companies)
2) Increase → Increase (10 companies)
3) Increase → Same (9 companies)
(4) Domestic production (Reference)
33 of the companies responded that domestic production increased
in FY 2010 compared to the previous ﬁscal year (2009), 12 responded
the same, and 8 reported a decrease. 26 companies expect production
to increase in FY 2011 from this year (2010), 18 maintaining the same
level, and 9 companies expect it to decrease.
The tendency of change of the top three responses is (FY 2010 →
FY 2011):
1) Increase → Increase (21 companies)
2) Same → Same (10 companies)
3) Increase → Same (7 companies)

10.2.2 Optoelectronics industry in each country
OIDA announced that there will be almost no change in the total U.S.
optoelectronics industry market size from 2013 onwards, and it is
projected that optical components and optical communications will
become the major optoelectronics products in FY 2021.
PIDA forecasted the production of Taiwanʼs optoelectronics industry
to drop to 50.4 billion dollars in 2009, and a recovery to 67.2 billion
dollars is expected in 2012. Viewed by product, ﬂat-panel displays
remained the highest contributor in production value. It is predicted that
the ratio of ﬂat-panel displays will decline from 69% in FY 2009 to 66%
in FY 2012. Taiwanʼs optoelectronics industry was focused on only one
product, but is gradually showing variety.
Since this yearʼs conference was held just six months after the previous
(14th) IOA meeting, data of optoelectronics industry trends for the new
ﬁscal year was not published from Europe except for Op-Tech Net
(Germany). The German optoelectronics industry size in FY 2009 was
18.4 billion euros. Ratios which declined in each sector in FY 2008,
with the largest declines in the medical ﬁeld, followed by the lighting
ﬁeld and optical components and equipment ﬁeld.
10.3 Trends by Product Sector
10.3.1 Global Solid-State Lighting (High Brightness LED) Industry Trends
According to PIDA, it is predicted that the global general lighting
market excluding LED will be $102.2 billion in FY 2012, whereas LED
lighting will be $10.8 billion. Looking at the application-wise market
size of LEDʼs LCD panel backlight in terms of LED market penetration
rate, backlight applications in notebook PCs is preceding TV uses, and
is expected to reach almost 100% in FY 2011. The penetration rate of
larger-size TV applications has not yet saturated, and its future growth
will be notable.

10. International Trends Observed at the Meeting of IOA
10.1 Introduction
The International Optoelectronics Association (IOA) is comprised of
12 organizations in the world. It held its 15th annual meeting in June
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and has approved 21 pilot cities as showcases for the LED industry.

According to EPIC (EU), the global high brightness LED market size
grew again after 3.4 billion euro bottom in FY 2009, and is expected to
grow to 7 billion euro in FY 2012. In the ﬁgures for the LED market
excluding general lighting until FY 2012, remarkable growth is expected
in LCD-TV and notebook PC backlight applications, and it is likely that
mobile phone backlight applications that rose early on will saturate.
According to KAPID, in the Korean LED market, along with the
growth of LCD backlight applications market it is expected that 30%
of general lighting will be replaced by LED by FY 2012.
Applied Science and Technology Research Institute (ASTRI: Hong
Kong) participated in the IOA conference as an observer. According to
ASTRI, looking at 2009 LED production in China, chips grew 25%,
packaging grew 10%, and application areas showed 30% growth. The
Chinese government has established 7 national LED industrial parks,

10.3.2 Global Trends in Photovoltaic Energy Industry
PIDA showed the changes in global market for PV energy from FY
2008 to FY 2012. A characteristic of PIDAʼs PV energy market statistics
is that they include Si wafer materials and PV energy system. All
categories shrunk in FY 2009. It declined from $101.8 billion in FY
2008 to $65.5 billion in FY 2009, but is projected to recover in FY 2012
to $117.8 billion.
According to EPIC, global PV cell sales did not change much, staying
at about 37 billion Euros in both FY 2008 and FY 2009 (this aspect
differs from PIDAʼs report of negative growth in all categories). In FY
2009, oversupply conditions occurred globally as a result of production
volume, which was 40% greater than the installation volume.
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1.

Introduction

differences from last year have been skipped from this report due to
space restrictions. Each of the investigation items are summarized
below.

OITDA establishes an Optoelectronic Technology Trend Research
Committee every ﬁscal year as part of the optoelectronic technology
trends survey project, in order to investigate and analyze new movements
in optoelectronics-related technology domestically and abroad. This
ﬁscal year, working groups were organized to address and investigate
the seven ﬁelds described below. The results will be presented at the
optoelectronic technology trends seminar at the InterOpto 2011 exhibition
scheduled to be held on September 28-30, 2011. Also, 18 articles on the
latest technology trends in topics on each ﬁeld were presented in
Technology Trends on OITDAʼs web news, OptoNews.
With regards to the overseas ﬁeld survey on trends in optoelectronic
technology, one investigator was sent to Spain in connection with
photovoltaic power generation, to investigate the mega solar power
plant in Spain.
In addition, the project was subsidized by JKA through its Promotion
funds from KEIRIN RACE.

2.

2.1 Terahertz and Mid-infrared Bands
The terahertz band is located between light and radio waves and has
physical properties of both waves, therefore many applications can be
considered. However, there are challenges in terms of implementation
of simpliﬁed and high-output light sources as well as highly sensitive
detectors. There are many types of detectors, and this year there were
two new additions to the type of detectors that operate under normal
temperature, namely, permittivity variation bolometer (noise equivalent
count 4x10-11 W/√Hz), and HEMT (noise equivalent count ≈10-11
W/√Hz) that uses plasmon resonance. In the mid-infrared band,
applications for environmental gas measurement and breath analysis,
etc., are being developed in response to transitional vibrations in each
molecule, whereas trace detection of NO2 from diesel engines and highspeed response measurement as well as environmental temperature
measurement using CO2 absorption intensity difference were reported
as spectral examples that actually use mid-infrared lasers.

Optical Devices and Materials (Working Group 1)

This yearʼs Optical Devices and Materials Working Group investigated
modules and related technologies, mainly optical devices, in the
wavelength range from near 300 µm terahertz to the ultraviolet band
near 200 nm. Table 1 shows the technology investigation items,
classiﬁed by wavelength axis. The right side of the table shows basic
technology and basic-phase optical devices for supporting future
products, the central part of the table shows the optical devices which
are existing products, whereas the left side of the table shows modules
which combined optical devices. As for the terahertz band, development
is progressing for higher frequency radio waves and longer optical waves
(lower frequency waves), with regards to light sources and detectors.
In FY 2009, the group investigated light sources, therefore this ﬁscal
year it investigated detectors. Owing to the growing concerns regarding
environment and medical treatment, the group investigated actual midinfrared band measurement applications. The optical transmission devices
(near-infrared band) are classiﬁed according to wavelength band,
transmission distance, speed, cost, etc. This ﬁscal year, surface-emitting
lasers, distributed-feedback lasers, optical switches, and photonic crystals
were also included. Last yearʼs modules had 10G connections, therefore
this year, 100G connection and multi-value connections were considered.
A continuously investigated topic is Si photonics, and this year mainly
Ge-on-Si was investigated. In the visible and ultraviolet range, expansion
of wavelength band in nitride semiconductor optical devices is
progressing, and this year methods for achieving high output in deep
ultraviolet bands were investigated. Another topic for continuous
investigations is white light LED with regards to rare earth doped light
emitting devices. The ﬁelds where there was not thought to be signiﬁcant
Table 1

The Technology Investigation Items

Wavelength region

module

Device

Device/Application (Basic phase)
THz wave detector

TH

Environment
medical measurement

middle
infrared

Integrated modules for
multi level modulation
Near infrared
for fiber
communication

2.2	Near-infrared Range (Wavelength range for optical communication
systems)
With the increasing communication capacity in the wavelength range
of optical communication systems, there has been progress in higher
speeds, smaller size and lower energy consumption for optical devices
and optical transceivers. This year, Ethernet size was formally
standardized as 100G, wherein an 850 nm band surface emitting laser
is being used as the light source for SR10 (100m transmission range,
10 lanes, 10Gbit/s transmission rate). Whereas the light source being
used for ER4 (40km transmission distance, 4 lanes, 25Gbit/s transmission
rate) is an integrated light source of electroabsorption (EA) modulator
and distributed-feedback (DFB) laser, integrated using external
modulation method. On the other hand, due to the short distance in LR4
(10km transmission distance, 4 lanes, 25Gbit/s transmission rate), light
sources using direct modulation method were also being considered
apart from the EA/DFB integrated light source; thus DFB laser and
distributed-reﬂection (DBR) laser, for which the resonator lengths were
shortened to speed up the direct modulation rate, were reported.
Moreover, a surface emitting laser could be implemented easily, and a
1.3µm band, integrated lens horizontal cavity surface emitting laser was
reported as a high-speed and high output light source. On the other hand,
not only the Ethernet systems, but optical interconnections were also
investigated for surface emitting lasers, using GaAs-strained InGaAs
layer quantum wells. As for device characteristics, high-speed operations
could be approximately doubled and power consumption was reduced
by approximately half or more (power loss of approximately 0.4 → 0.14
W/Gbit/s per modulation rate) by switching from GaAs (850 nm band)
to InGaAs (1060 nm band). In the trunk line, quartz system, Si system,
and InP system are used in devices for demodulation of multi-value
modulation signals, and investigations are being done regarding hybrid
implementation with receivers in the quartz system, Ge-on SI reception
sensitivity and band expansion in Si system, and monolithic integration
with optical receivers and polarized beam separator in InP system. In
Si photonics, photoexcited laser oscillations using strain and n-type
doping were reported for Ge-on-Si. Moreover, Ge-on-Si light receiving
elements are being investigated while considering not only the special
properties, but also compatibility with CMOS process. In photonic
crystals, not just the basic physical properties, but their application in
devices were also investigated, and continuous modulated operations
at extremely low threshold using nanoresonators, and slow light using
waveguide group velocity control were reported.

100G Ethernet module

Ge on Si light emitting
Switch
and detecting devices
Surface emitting
Photonic arystal devices
DFB laser

VCSEL laser
Rare earth doped light
emitting devices
White LED lighting
Visible to
ultraviolet

AlGaN ultraviolet diode laser
Electon beam laser pumped ultraviolet
light source
Ultraviolet LED light source
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2.3. Visible and Ultraviolet Ranges
Ultraviolet light emitting diodes (LED) are expected to be applied in
sterilization, breakdown of toxic substances, water puriﬁcation, etc.
Their shortest wavelength with AIN is 210 nm, and this year, a practical
optical output (223 mW in pulse drive, water cooling, and 26 multi
implementations) and quantum efﬁciency of over 2% was achieved in
the 280 nm band deep ultraviolet region. On the other hand, p-type
density expansion is necessary for obtaining high output and high
efﬁciency in continuous operations, therefore, electronic beam induced
small-sized ultraviolet rays light source (2.2mW at 247nm) that does
not use p-type layer was developed in a new experiment. As for ultraviolet
semiconductor laser diode, 360~336 nm has been achieved by room
temperature pulse drive, and there are investigations on crystalline
improvement and mechanisms for future continuous operations or further
shortening of waves. With regards to visible range light sources, the
external quantum efﬁciency of blue and green LED was improved by
using nitride materials, and last year, green semiconductor laser diode
was achieved. On the other hand, AlGaInP is being used for red LED,
and this year rare earth (Eu) doped nitride LED (wavelength 620 nm)
was reported as red LED using nitride materials. Moreover, in white
LED lighting that uses a combination of nitride LED and luminescent
materials, the luminance efﬁciency has been improving each year, and
this year, the efﬁciency reportedly surpassed 200 lm/W whereas
investigations in base and marginal technologies are still going on.
Therefore, it is being considered as a substitute for not just incandescent
light bulbs, but also as a substitute for ﬂuorescent lamps.
The above describes our survey of terahertz & mid-infrared bands,
near-infrared band (for optical communication), visible and ultraviolet
band, as the latest technologies in optical materials and devices. In
terahertz and mid-infrared bands, there are ongoing elemental
technological developments and application research. In optical
communication systems, there are advances in achieving high
performance in devices, integration, low cost modules, miniaturization,
etc. Whereas in visible and ultraviolet bands, achievement of high output
ultraviolet LED and wavelength expansion in semiconductor laser diodes
is progressing.

3.

of communication infrastructure optical communication networks.
The year 2010 marked the beginning of the age of 100 gigabits per
second. In June, LAN (internal network) Ethernet that underwent a rapid
increase in speed with the introduction of WAN (wide area network)
optical technology, was standardized to 100 Gb/s (100GE). In WAN,
methods of transferring 100 Gb/s in 1 wavelength for realtime operations
were veriﬁed while taking advantage of polarization multiplexed
quadrature modulation, coherent detection, and digital signal processing,
thereby increasing the possibility of achieving a system capacity of 10
Tb/s per ﬁber with 100 wave multiplexing. Experiments have reportedly
started for enabling adaptive and efﬁcient wide area transmission of
100GE in multiple wavelengths.
At the same time, research and development in optical communications
network technology is expected to go through a turning point in the year
2010. As for optical ampliﬁer repeater system with the upper limit of
wavelength multiplexing of up to 100 waves, a simple transmission
system of switching a light ON/OFF operates at 10 Gb/s per wavelength,
and even by using phase or multi-level modulation, it has reached its
physical limit of hundreds of Gb/s in existing optical ﬁbers. There is a
growing need for an effective utilization method of wavelength resources
that are limited inside the optical network, as well as research for
innovative new ﬁbers. The role of driving the higher speed optics
technology is shifting from WAN to LAN, with a limit of 40 ~ 100 Gb/s.
Furthermore, the focus is now beginning to shift towards optical racks
in data centers and internal parts of equipment (optical interconnection).
Based on this background, working group 2 summarized this ﬁscal
yearʼs trends in optical communication network technology in the
following 6 ﬁelds: [1] Trunk optical transmission systems, [2] Photonic
nodes, [3] Optical networking, [4] Access network, [5] Optical LAN/
interconnect, and [6] Optical ﬁbers.
[1] Concerning trunk line optical transmission systems, the technology
for speed-up of transmission to 100 Gb/s per wavelength has entered
the implementation phase. The long distance transmission system
having up to 100 Gb/s × 100 waves based on realtime digital signal
processing has been reportedly implemented, and mounted
components are being standardized in accordance with the industry
group Optical Internetworking Forum (OIF). For further high-speed
large-capacity systems, investigations of complex multi-level
modulation techniques similar to wireless systems are also going
on.
[2] In the ﬁeld of photonic nodes, Reconﬁgurable OADM (ROADM),
that are optical branching insertion nodes, are being introduced in
the ring section where the trafﬁc is concentrated. This year also,
multi-degree ROADM technology that enables optical interconnection
between multiple rings, and technologies that make compilation of
optical path ﬂexible, such as avoidance of wavelength collision, were
further developed. As a future technology, methods for making the
optic path and bandwidth of electrical signals received in the path
variable are being investigated and standardization has begun.
[3] In the optical networking ﬁeld, there is active development of
technologies that integrate and control optical path conversion having
long distance/high capacity, with ﬂexible packet networking to boost
the utilization efﬁciency of optical ﬁber resources. Additionally, the
features for this year are: speed up of impairment routing (method
of establishing paths after considering transmission properties of
individual optical paths), more suggestions regarding control of
optical networking with focus on power saving, evaluation of
efﬁciency of adaptive bandwidth variable optical network, etc.
[4] As for the ﬁeld of optical access, FTTH with 1 Gb/s class PON FTTH
is being launched internationally, and R&D on next generation optical
access systems (NGA) is being actively pursued, while aiming for
high capacity. Technological developments in 10G-EPON (10 G

Optical Communication Networks (Working Group 2)

Since the 1980ʼs, Japan is leading the world in the research and
development implementation of ﬁber optics communication technology.
Starting with conversion to use of ﬁber optics in long distance mainline
and trunk lines in the 1980s, and introduction of metro 10 Gb/s optical
ring nets in the 1990s, in the 2000s the system had evolved to ﬁber optic
access. The following systems have been introduced in the core networks:
dense wavelength division multiplexing (DWDM) system that links two
ultra-long distance points using repeated optical ampliﬁcation relays,
DWDM ring network system constructed with Optical Add/Drop
Multiplexer (OADM) nodes that carries out optical branching & insertion
and ampliﬁcation in the metro network, and Passive Optical Network
(PON) system that carries out optical branching (down link) and optical
time division multiplexing (up link) in the access network.
Nowadays, internet growth is supported by technological innovations
in such optical communication networks. As of September 2010, the
number of domestic FTTH (ﬁber to the home) subscribers reached 19
million, which accounts for almost 60% of all broadband subscribers
(34 million). The gross domestic download trafﬁc (estimated value)
increased at the rapid pace of 20% to 40% growth per year, exceeding
1 terabit per second (1 Tb/s) in the beginning of 2009, and reaching 1.45
Tb/s by May 2010. Furthermore, services that use the new
telecommunication standard LTE for portable terminals will commence
in December 2010, and broadband access of several Mb/s is also looking
possible in wireless. There is great expectation of further economization
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Ethernet PON), that saw its standardization completed in September
2009, progressed to the optical transceiver level in 2010. In addition
to adoption of multi-level modulation / signal processing technologies
in the future, there is revived interest in application of WDM as
well.
[5] With regards to the optical LAN/interconnect ﬁeld, 40GE / 100 GE
were standardized in June 2006, and their commercialization has
started. The second generation standardization and technological
exploitation have begun to evolve the electrical stage of the 100 GE
optical transceiver from the existing 10 × 10 Gb/s to 4 × 25 Gb/s.
On the other hand, there are advancements in achieving high level
of functionality by adding management functions in Multi-Source
Agreement (MSA) that enables sharing of optical transceiver
speciﬁcations. There are high expectations of achieving high power
efﬁciency (low power consumption) and weight reduction in optical
connections.
[6] In the optical ﬁber ﬁeld, as FTTH is being used increasingly, there
are advances in technological development of low-bending-loss
optical ﬁbers. Investigations aiming for breakthroughs in the physical
limits of ﬁber optics capacity in trunk line systems are being
rejuvenated. This yearʼs focal points are: “low loss and large effective
area (Aeff),” “multi-core ﬁbers,” and “mode multiplexing.”

research and development trends involving measurement from a systemoriented viewpoint, and information processing. The 5 main items were:
optical information processing topics, digital optics, optical correlation
system, hierarchical system based on near-ﬁeld interaction, artiﬁcial
scatterer manufacturing technology and their applications. In particular,
with the fusion of light sources with digital devices, such as spatial light
modulators, digital imaging sensors etc., that have rapidly developed
in the recent years, it is necessary to design a comprehensive system
architecture that can successfully sense the information that can only
be measured optically, and process it on computer. Due to this reason,
a research group has been named “digital optics” in the Optical Society
of Japan, and has been active as a working group since last year. The
fusion of digital equipment with optics is expected to surpass past
performances.

5.

Displays (Working Group 4)

The year 2010 saw Japan, the U.S. and Europe struggling with a
recovery process to escape the world recession that began with the
Lehman shock, while growth in China etc. acted as a driver for the world
economy. During this time, there was dramatic expansion of the low
price market for displays, while television prices continued to fall at a
rapid rate. FPD TV (digital TV) and new markets supported global
demand, and while Japan struggled with its stronger yen, the market
was altogether favorable for overseas manufacturers. In Japan, active
demand continued due to the Eco point system and the approaching
switchover to digital broadcasting by 2011. The rapid decrease in future
demand that will accompany the end of the Eco point system is causing
anxiety. A high-price market has not been formed for 3D (3 dimensional)
TV, that had been gaining attention since last year. Recently the supply
of 3D content has ﬁnally been picking up, but a full scale expansion is
yet to come.
Among these, the focus of display technological development is on
low power consumption technology sought by Energy Star and the
Energy Saving Act, low cost technology in response to expansion of
the low-price market, and 3D display technology. Moreover, high-speed
display technologies involved with implementation of 3D are closely
connected with improvement in image quality, by improving movie
display performance and contrast. The trend of small framed, thin designs
originated from Korea, and some Japanese manufacturers seem to be
lagging slightly.
In addition to the exhibition of 3D, energy saving products and related
technologies were the focal point of exhibits in national exhibitions such
as CEATEC and FPD, and overseas exhibitions such as CES (U.S.) and
IFA (Europe), and covered many topics. Moreover, new features such
as ﬂexibility are gaining attention as advanced technologies in
displays.

4.	Optical Memory and Information Processing (Working
Group 3)
Optical disks are losing their predominance with the rapid progress
in magnetic hard disks and semiconductor memories. Under the situation
wherein differentiation against other competing technologies is difﬁcult
due to extension of existing optical disk technologies, in addition to
directing long life of optical disks towards archival utilization, utilization
of optical disk technologies cultivated so far in other ﬁelds, increasing
the optical information that only uses phase, polarization, wavelength
information, and development including fusion with optical information
processing will be necessary. A general outline of each point is given
below.
4.1 Optical Disk Media
In the optical disk ﬁeld, multilayer disk, SIL near-ﬁeld disk, superresolution disk, page hologram, micro hologram, and bit capacity
recording were investigated. Along with BDXL in BD format with room
for expansion to 3 layers or more that was launched in June 2010,
commercialization of 3-layer 100 GB were the major topics for
discussion. In research technique development, there was steady progress
in addition of more layers, and a 16-layer 500GB Write Once has been
reported. In SIL near-ﬁeld disk, successful servo operations up to 10,000
rpm using a low proﬁle disk about 0.1mm thick have been reported.
Moreover, new methods of recording phase information, namely, micro
hologram and phase hologram, are being developed in order to further
upgrade the storage capacity. Also in the optical communication ﬁeld,
there are ongoing efforts to upgrade the transmission capacity using
phase multi-layering, and progress in achieving high capacity by making
use of the optical properties is gaining attention.
4.2 Next-Generation Large-Capacity Technology
In optical disk drives, 3 items were investigated: signal processing
technology, servomechanism technology, and components. Particularly
in disk drives aiming for utilization of archives using low-proﬁle disks
in multi-drive mechanism, 2.5 TB capacity in 100 disks, that is 25 GB
per disk, at the transfer rate of 1 Gbps is looking possible.

5.1 Electronic Display Devices
5.1.1 Liquid Crystal Displays (LCDs)
A big topic of LCD technology in 2010 was the announcement of
trial manufacture of large-sized LCD using oxide semiconductors. Oxide
semiconductors were invented in Japan, it seems that Japan was again
trounced in implementation by Korean and Taiwanese companies such
as Samsung and AUO. Additionally, it was a year that saw successive
introduction of products that broke ground into markets not yet touched
by LCD. Although not a new LCD technology, tablet-type devices,
e-books and smart phones successively entered the market in forms
pushed by the success of Apple iPad and iPhone integrated with touch
panels.

4.3 Optical Information Processing
In optical information processing, like last ﬁscal year, we investigated

5.1.2 Plasma Display Panels (PDPs)
In 2009, PDP panels were being manufactured by just 3 companies
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in the world: 1 Japanese (Panasonic), and 2 Korean companies (Samsung
and LG). However, in 2010, there has been expansion in manufacturing
of panels and entry of new players, such as Changhong in China with
its enormous market. Like LCD, the shift in panel production towards
China and India has been progressing in PDP as well. The trend of
increase in panel production has continued, and Japan, along with Korea
has started the expansion of new and more efﬁcient lines.

particularly expected that this accident prevention system will soon be
introduced in all vehicles.
6.3	Biometrics (Application of Facial Image Processing and of
Biometrics)
Biometrics uses methods of authentication by reading, registering,
and comparing physical features such as face, ﬁngerprints, veins, iris,
etc., or unique information of individuals instead of ID or personal
identiﬁcation numbers and IC cards. As for face authentication, with
the rapid advancements in computer technologies, practical technologies
have been developed and are rapidly spreading in the ﬁeld of image
processing, such as face display, synthesis, and recognition. Nowadays,
facial data processing is being applied in robots, digital signage, visual
telephones, etc., and its application in everyday life, healthcare, and
security ﬁelds has been expanding.

5.1.3 Organic Electro-Luminescence
The stage for organic EL is set for 3 ﬁelds: (1) Ultra-ﬁne large-sized
displays, (2) Low environmental load lighting, and (3) Light weight and
ﬂexible displays and lighting, wherein the technology is certain to
become the focal point. Particularly, in display applications, due to its
excellent performance in 3D image expression, it is expected to perform
well in OLED ultra ﬁne large displays, and is becoming a ﬂat panel
urgently demanded by the industry.

6.4 Image Input Devices
Among the recent image input technologies, technologies related to
new concepts of image input modules that use tiny built-in projectors,
expansion of depth of ﬁeld in digital cameras for cell phones, ultra-small
interactive displays, and ultra-thin multi-lens arrays have been introduced
as digital camera-related technologies. The image size upgrade in digital
cameras has almost reached saturation, and now there is a requirement
for adding some kinds of new functions.

5.1.4 3-D Display
In 2010, each company successively launched large 3D-ready
televisions. On the other hand, also in the small to medium ﬁeld, starting
with the sale of 3D PCs, other products such as 3D smart phones, nakedeye 3D televisions, 3D handheld games, etc. were announced. In this
kind of a product base, trends in twin lens devices and naked eye 3D
displays were investigated.
5.2 Electronic Display Basic Technology
Three items were investigated this year: video displays, TV electricity
consumption, and thin ﬁlm transistor (TFT). Particularly in TFT, oxide
system, organic system and Si system were investigated in detail.

6.5 Ubiquitous Interaction
A standard (JIS X 8341 - 3:2010) related to universal design for the
web was announced in August 2010. This year, mainly the trends in
changes in situation due to announcement of the aforementioned JIS,
and technological developments were reported. Due to the aging society,
there is a need for wider awareness that accessibility support is natural.
When considering improvement in accessibility support, it is preferable
to gradually improve web accessibility, while verifying the degree of
support by using JIS. With the revisions in JIS this year, it is thought
that technological development and wider use will increasingly advance
in the future.

5.3 Topics
This year, we investigated 3D television with glasses, and plasma
tube arrays (large screen display having a thickness of 1 mm, and can
be curved) by Shinoda Plasma.

6.

Human Interface (Working Group 5)

This working group investigated a wide area of trends in the latest
human interface technologies, from an input device to application
technologies. In this ﬁscal year, the ﬁeld of “Intelligent Transport System
(ITS)” promoted by the Ministry of Land, Infrastructure, Transport and
Tourism, and by the Ministry of Economy, Trade and Industry, were
investigated for the ﬁrst time.

6.6 Brain Machine Interface (BMI)
A general overview of ﬁelds of application of BMI was provided as
support for physically challenged users in the order of degree of
impairment. Currently is it mainly used for providing support to
physically challenged users, but in the future, it is expected to be
implemented in dream-like interfaces known as “operations by thought
alone” that can be used by healthy people as well in games and other
applications. However, for using BMI in games or music, etc., it is
necessary to adequately investigate the ethical considerations involved
in reading the human mind, and inﬂuence of BMI on mind and body,
to be able to assume the cognitive state and emotional condition of users
and be able to return appropriate responses.

6.1 Image Sensors
With regards to CMOS image sensors, back-illuminated types of
sensors have been commercialized, which have almost the same pixel
size as CCD image sensors. The technologies of embedded photodiodes
and pixel sharing were applied for these sensors to reduce pixel size.
CMOS image sensor technology that can compete with CCD will now
be available, 40 years after the appearance of CCD. The competition in
miniaturization in CMOS image sensors has almost ended, and the
importance is expected to shift to high functionality.

6.7	Home Security / Reliable Services (Introduction of IT in medical
information and coordination with community healthcare)
Since April 2010, online issuance of hospital receipts for claims and
detailed documentation of medical care has been made obligatory,
indicating deﬁnite advancements in introduction of IT in medical
institutions. With the introduction of IT in community medicine, remote/
home healthcare etc. becomes possible, which reduces the burdens of
old people and infants in the community. It also improves safety, as
everyday guidance on health management is available and large-scale
clinical data can be used. On the other hand, there is great need for
coordination and data compatibility between medical information systems
of different medical institutions, which is a prerequisite for community

6.2 Intelligent Transport System (ITS)
The details of technological developments in the automobile Intelligent
Transport System and current status in Japan and other countries were
sorted out, and its outlook was reviewed. Fully automated running by
road and vehicle coordination is possible at the technical level. However,
it is necessary to investigate the conditions such as law and social
consensus formation, and implementation methods such as exclusive
lanes, etc. Recently, a system was developed that takes over the driver's
control right when an accident is foreseen to prevent the accident. It is
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dynamic transmission images using neutron radiation. Its ﬁelds of
application are expanding, for example it is actively used in analysis of
movement of hydrogen inside fuel cells.

medicine.

7.	Laser Processing and Optical Measurement (Working
Group 6)

8.

This ﬁscal year, the survey of processing and measurement included
(1) “High brightness diode lasers” and “domestic ﬁber lasers” as light
source technology, (2) “drilling silicon substrate,” “CFRP laser materials
processing,” and “sapphire substrate laser materials processing for LED”
as processing technologies, (3) “3D shape measurement using X ray
CT” and “latest trends in neutron radiography” as measurement
technologies. An overview on these technologies is given below.
7.1 Light Source Technology for Manufacturing
The theme for manufacturing ﬁelds for this ﬁscal year was “low
carbon society,” and the investigation items as the light sources for
manufacturing included “semiconductor laser diodes” and “ﬁber lasers”
that have high electricity-photoconversion efﬁciency. While it is highly
practical and easy to couple ﬁbers for direct manufacturing and solidstate laser excitation in semiconductor laser diodes, in order to combine
more optical output to ﬁbers, high brightness in the laser diode itself is
necessary. This investigation summarizes the latest technological trends
from the “high brightness” point of view. While on the other hand, an
investigation especially on “domestic” development trends in terms of
ﬁber lasers was conducted. Although ﬁber lasers were thought to be
losing out to foreign competitors, recently there has been an improved
line-up of domestic manufacturers. The development trends in domestic
ﬁber lasers were sorted by classifying them into 1μm wavelength bands
and visible range.

8.1 Crystalline Type Silicon Photovoltaic Cells
Along with rapid market expansion and cost reduction, there have
been changes in the market and technological developments as well.
Photovoltaic cell technology has been classiﬁed into “low conversion
efﬁciency - low cost technology” and “high cost - high conversion
efﬁciency technology”, for example, China-made low cost photovoltaic
cells are available in the domestic market, while on the other hand,
Toshiba has started selling modules that use back contact type high
efﬁciency crystal silicon manufactured by SunPower (U.S.). In Japan,
rooftop photovoltaic cells are the mainstream, and Japanese manufacturers
prefer the latter. If we consider the supply to turnkey systems, the strong
yen and entry of foreign competitors, it is indispensable to develop a
technology that no one can compete with.

7.2 Processing Technology
In the processing technologies, we investigated technological trends
in laser materials processing with silicon substrates, carbon ﬁber
reinforced plastic (CFRP), and sapphire substrates. Although silicon
substrates are indispensable in electronic equipment, trials are going on
in drilling processes that use different types of lasers, and it is expected
that “drilling silicon substrate” technology can evolve to be used in laser
processing of photovoltaic cells as well. CFRP is a raw material that is
not only gaining attention due to its contribution to weight reduction in
transport machinery such as aircraft and automobiles, but also for its
energy saving properties. In previous research on energy conservation
by NEDO, 3 domestic institutions compared processing of the same
CFRP sample using high output CW laser, ultra-short pulse laser, and
UV nanosecond laser. Since there are various types of CFRP, it could
not be concluded as to which laser parameter is most suitable, but
valuable insight was obtained. Sapphire is an LED substrate that is
expected to contribute towards energy conservation in domestic lighting.
With the price reduction and wider use of LED, the need for dicing of
sapphire substrates is also increasing.

8.2 Silicon Thin Film Type Photovoltaic Cells
Sharp received a 73 MW power plant order from Thailand. Installation
of thin-ﬁlm silicon in future global warming regions has accelerated.
The announcement by Oelikon Solar (Swiss) in the EU PVSEC exhibition
that 0.5 Eur/Wp is achievable at 10% module efﬁciency made a
signiﬁcant impact. From a German research center of Applied Materials,
it was reported that optical deterioration of the top amorphous layer can
be restrained by using crystalline SiO in the p-layer, whereas 10%
aperture stabilization efﬁciency was achieved with a Gen5ʼs 1.4m2 sized
prototype.
8.3 Compound Thin Film Photovoltaic Cells
The rapid progress in First Solarʼs (U.S.) CdTe photovoltaic cell
module has been continuing. Meanwhile, the module conversion
efﬁciency (commercialized products) of CIGS photovoltaic cells was
greatly improved at 10 ~ 12%. Miasole (U.S.) achieved conversion
efﬁciency of 15.7% in 1m2 module, approaching the level of polycrystals.
Solar Frontier (Japan) achieved 16.3% in a 30 cm2 sub module, and
ZSW (Germany) achieved 20.3% in small area cells. Turnkey businesses
in CIGS modules also started. Moreover, research and development on
CIGS modules has started with the support from the governments of
Taiwan, China, and Korea, and we have entered the era of global
competition.

7.3 Measurement Technologies
As for the measurement technologies, “3D shape measurement using
X ray CT” technology is being developed, and its implementation for
medical and industrial uses has been progressing as 3D nondestructive
testing equipment. X-ray CT equipment are equipped with software as
well as hardware, and the overview of technology up to equipment
introduction has been reported. Results were shown concerning “neutron
radiography” that uses neutrons that like x-rays and are capable of
penetrating materials. In x-ray transmission images, a shadow of heavy
atoms is projected, but in neutron transmission images, shadows of light
chemical elements such as hydrogen can also be obtained. Lately, in
Japan also, there is progress in achieving high efﬁciency in neutron
image intensiﬁers, which are special imaging equipment for obtaining
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Photovoltaic Energy (Working Group 7)

In just 5 years, the global market for photovoltaic power generation
has grown rapidly to 10 times the level it was when it surpassed 1 GW
in FY 2004. In Japan also, it is nearing 1 GW in FY 2010 owing to
surplus power purchasing and resumption of subsidies. On the other
hand, due to Chinaʼs advances in crystalline silicon modules, and growth
of thin ﬁlm CdTe photovoltaic cells, the cost has been rapidly falling.
As we enter the age of global mega competition in the future, a
comprehensive strategy covering from photovoltaic cell panels, to
material resources, system technological development, and
standardization will be indispensable.

8.4 Dye-Sensitized Type Photovoltaic Cells
Practical research for improving efﬁciency and durability of cells and
modules has been progressing. Performance improvement of almost
10% has been reported in sub modules, there are more and more
experimental proofs with various endurance tests and ﬁeld tests, and
prototypes that make use of dye-sensitized type designs are increasingly
appearing one after the other. All countries are actively involved in
establishing ventures and various project activities as prospective next-
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Optoelectronic Technology Trends
9.1 Investigations at Mega Solar Power Plant, Spain
Investigator: Michio Kondo (National Institute of Advanced Industrial
Science and Technology, Chief investigator, Working
Group 7)
Investigation site: Corral de Almaguer, Toledo TSK plant
Interviewee: Yasuhiro Yamauchi (Mitsubishi Heavy Industries), who
is a locally posted employee
Schedule: September 9, 2010
Overview: In 2008, the market in Spain had a breakthrough under
the ﬁxed-price purchase system involving a high price (about 60 yen/
kWh) and extended period (25 years), and in a single year, Spain recorded
the highest introduction amount in the world, overtaking Germany. In
this case, most of the projects were ground level mega-solar rather than
rooftop, and they constructed a facility that boasts the worldʼs largest
size at 60MW. In Spain, there are at least 3 gigantic facilities that exceed
50MW output.
With the courtesy of Mitsubishi Heavy Industries, who organized a
tour inspection of Corral de Almaguer, I visited the relatively small-scale
establishment of 1.4 MW thin-ﬁlm photovoltaic cells.
Corral de Almaguer is about a 3-hour journey by car from Valencia.
Tour inspection is not very easy as most of the mega-solar projects have
been moved away from town areas at about 1~2 hour distances by car.
This system that I inspected was also established after destroying olive
ﬁelds. The surroundings are nothing but gentle plains, and the sunlight
is almost twice as much as in Japan, which makes it an ideal location
for photovoltaic cells. The cells used here are called thin-ﬁlm silicon
type photovoltaic cells, and its modules made from amorphous silicon
have up to 6.5% efﬁciency. They are disadvantageous from the aspects
of low efﬁciency, establishment cost and cost of land, therefore there is
a demand for inexpensive manufacturing of photovoltaic cells, but since
amorphous silicon gives a generation efﬁciency about 10~40% higher
than crystalline silicon under high temperature, its efﬁciency is not that
big a handicap in comparatively warm places like Spain that have good
access to direct sunlight. The output per panel is 100V-1A, 100W. Up
to 10 panels are serially connected up to about 1000V, and simultaneously
8 panels are arranged in parallel. These are further assembled together
and input into a DC/AC converter known as a power conditioner, to
obtain an output up to 100 kW. If we compare this with the Japanese
systems, the main point of difference is that the installation mounting
is extremely simple. On average, 3 panels are constructed on just one
column, with the concrete foundation being buried in the ground. The
upper end is wavy and the height is uneven. Though unthinkable in
Japan, this structure seems sufﬁcient if there is no fear of earthquakes
and typhoons. The ﬁxed-price purchase control (FIT) is going to continue
for 25 years, and in future there are likely to be issues in terms of system
maintenance, including power control, determining the proﬁtability.
I had heard that Spain receives good sunlight, and there has been
good weather every day, and that day also there was a bright blue sky.
The yearly sunlight is almost double the level in Germany, or in other
words, the yearly generation is double, or in other words the generation
cost is half. If we consider the power generation cost in Japan to be up
to 48 yen / kWh, in Spain the cost is half of that. That is to say, it is
almost equal to the household electricity charge in Japan. So to speak,
it is achieving grid parity. At present the market in Spain is slack, but
it has basic potential. In the future, continued introduction of photovoltaic
cells is expected not just in Spain but in other places that receive good
sunlight.

generation photovoltaic cells.
8.5 Organic Thin Film Photovoltaic Cells
In addition to being lightweight and ﬂexible and having superiority
in manufacturing processes, organic materials are not only cheap but
abundant, owing to which research and development is rapidly
progressing in their use in next-generation photovoltaic cells. The
conversion efﬁciency was 5~6% in 2009, has currently surpassed 8%,
and activities for its implementation are speeding up. Announcements,
mainly by materials societies (MRS, E-MRS) have also been rapidly
multiplying, and the Japan Society of Applied Physics has started
sessions on organic photovoltaic cells.
8.6 Super High-efficiency Solar Cells
There has been great progress in implementation of lattice mismatched
cells that saw a breakthrough last year, but there are still many problems
in its production, and efﬁciency at the laboratory level stopped at 42.2%.
There is still strong skepticism regarding the reliability of III-V
multijunction solar cells. In condensing type photovoltaic generation
systems, there is progress in the installations at the levels of several
MW to tens of MW, at suitable foreign locations with strong sunlight.
8.7 Third-generation Solar Cells
There has been steady progress in SiNW photovoltaic cells, quantum
dots photovoltaic cells aiming for band gap control, and optical
management. Although there is priority to theory of intermediate band
and hot carrier photovoltaic cells, there is focus on future developments
in new propositions such as “Black Silicon”, etc.
8.8 Evaluation Technology
Improved precision in performance evaluation that accompanies
development of photovoltaic power generation, and improvement in
long-term reliable evaluations that affect the power generation costs
have been progressing in and outside Japan. As for standardization,
deliberations on the 61853 series concerning energy rated value as per
IEC have been progressing. In Japan, Technical Speciﬁcations (TS C
0049 ~ 0053) concerning CIS photovoltaic cell evaluation were
announced.
8.9 Smart Grid
The core concepts of smart grid were explained with quantitative
analysis regarding 1) long-term issues of power supply and demand
with the introduction of renewable energy generation, and 2) Activation
of demand as a solution to this, which can be used to achieve coordination
of centralized / decentralized energy management.
8.10 Development Trends in Asian Countries
In continuation from last year, we investigated the industry trends,
technology trends, markets, etc. of Asian countries (China, Taiwan,
India) that saw remarkable progress. Chinaʼs Suntech surpassed the
crystalline silicone photovoltaic cell output of 1300 MW in 2010,
overtaking FirstSolar to rank 1st in the world.

9.

Overseas Field Survey

As part of the Optoelectronic Technology Trend Research Committee
activities, every year, the committee conducts an overseas ﬁeld survey
on optoelectronic technology development and trends.
This ﬁscal year, one investigator was sent to a mega Solar power
plant in Spain in connection with photovoltaic power generation. The
summary and results are reported below.

10. Flash Report on International Conferences
The Flash Reports on International Conferences constitute an
information service that distributes the latest trends in optoelectronic
research and development presented at major international conferences.
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The reports include the subjective opinions of the author, and are sent
via e-mail within one or two weeks of conferences. This ﬁscal year, 48
ﬂash reports were distributed. The conferences covered by ﬂash reports,
ﬂash report themes, conference dates and ﬁeld of technology are shown
in the next page in Table 2.

First Section of Optical Devices, including Mr. Nishimura, the Evaluation
Administrator. Also 10 members of the Patent Trend Survey Committee,
including Dr. Ito, the Chairperson. This ﬁscal year, Chairperson Ito gave
a talk on the theme of “Patent Application Trends for the Optical
Technology Industry, and Requests to the Patent Ofﬁce.”
Mr. Nishimura, the Evaluation Administrator, gave a talk on “Recent
Trends in Patent Administration” on behalf of the Patent Ofﬁce.
The participants had enthusiastic discussions and exchanged opinions
on the contents of the lectures.

11. Patent Trend Survey Committee
11.1 Survey of Patent Trends Related to Optoelectronic Technology
This ﬁscal year also, the working group system was continued and
investigation and analysis were carried out. In addition to ﬁxed-point
observation on patent application trends in each of the industrial ﬁelds
of optical communication networks, optical memories, display screens
and solar energy, this ﬁscal year, patent trends were analyzed in detail
in each of the technological ﬁelds of photovoltaic power generation:
multi-core ﬁbers, optical components that use photonic liquid crystals,
power conservation technology used in optical communication systems,
digital coherent communication, and 3D displays.

11.3 Patent Forum
The OITDA Patent Forum, consisting of reports on the results of this
ﬁscal yearʼs patent trend survey and special lectures, was held in GakushiKaikan (Chiyoda-ku, Tokyo) on March 4, 2011. Attendants were
supporting members and the general public, numbering about 80 people
in total.
This ﬁscal yearʼs special lecture was “Predictability of trial in an
intellectual property rights infringement lawsuit” by Tomokatsu
Tsukahara, former Judge at the Intellectual Property High Court.

11.2 Informal Meeting with the Japan Patent Office (December 9, 2010)
Meeting participants included: 6 members of the Patent Evaluation
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Table 2
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Target meeting
OFC/NFOEC 2010
OFC/NFOEC 2010
OFC/NFOEC 2010
OFC/NFOEC 2010
OFC/NFOEC 2010
SPIE/Photonics Europe
OSA/OPC 2010
CHI 2010
SID 2010
LPM 2010
IPRM 2010
8th ISSLED
International Conference on Nanophotonics 2010
IEEE-PVSC
IEEE-PVSC
OECC 2010
OECC 2010
IEEE-PVSC
IEEE-PVSC
ODF '10
SPIE/ODS 2010
GFP 2010
11th IFAC/HMS
IRMMW-THz 2010
ECOC 2010
ECOC 2010
ECOC 2010
ECOC 2010
ECOC 2010
ICALEO
IWN 2010
ISOM '10
ISOM '10
ISOT 2010
17th IDW
17th IDW
17th IDW
17th IDW
IWHM&D 2010
Photonics 2010
Photonics 2010
SPIE/Photonics West 2011
ASSP
OFC/NFOEC 2011
OFC/NFOEC 2011
OFC/NFOEC 2011
OFC/NFOEC 2011
OFC/NFOEC 2011

List of Flash Report on International Conferences in FY 2010

Flash Report Title
Exhibition Start Exhibition Period
Optical devices and materials
Mar.21.2010
Mar.25.2010
Optical networking
Mar.21.2010
Mar.25.2010
Access network
Mar.21.2010
Mar.25.2010
Optical fibers
Mar.21.2010
Mar.25.2010
Trunk transmission
Mar.21.2010
Mar.25.2010
Micro optics
Apr.12.2010
Apr.16.2010
Digital Holography
Apr.11.2010
Apr.14.2010
Human Interface
Apr.11.2010
Apr.15.2010
Display
May.23.2010
May.28.2010
Laser processing and optical measurement Jun.07.2010
Jun.10.2010
optical devices and materials
May.31.2010
Jun.04.2010
Semiconductor optical device
May.16.2010
May.21.2010
Nano scale Optical Technology May.30.2010
Jun.03.2010
Bulk crystal silicon photovoltaic cell Jun.21.2010
Jun.25.2010
Organic thin film photovoltaic cell Jun.21.2010
Jun.25.2010
Trunk transmission
Jul.05.2010
Jul.09.2010
Nano silicon photonics
Jul.05.2010
Jul.09.2010
Compound thin film photovoltaic cell Jun.21.2010
Jun.25.2010
Thin film silicon photovoltaic cell Jun.21.2010
Jun.25.2010
Optical design and production
Apr.19.2010
Apr.21.2010
Optical memory
May.23.2010
May.26.2010
Silicon photonics
Sep.01.2010
Sep.03.2010
Human Interface
Aug.31.2010
Sep.03.2010
optical devices and materials
Sep.05.2010
Sep.10.2010
Optical fibers
Sep.19.2010
Sep.23.2010
Optical device / module
Sep.19.2010
Sep.23.2010
Optical networking
Sep.19.2010
Sep.23.2010
Access network
Sep.19.2010
Sep.23.2010
Trunk transmission
Sep.19.2010
Sep.23.2010
Laser micromachining
Sep.27.2010
Sep.30.2010
Optical devices / Nano crystal
Sep.19.2010
Sep.24.2010
Multi-layer / Near-field Optical Disk Oct.24.2010
Oct.28.2010
Volumetric memory
Oct.24.2010
Oct.28.2010
Optomechatoronics
Oct.25.2010
Oct.27.2010
3D etc.
Dec.01.2010
Dec.03.2010
Outline and PDP etc.
Dec.01.2010
Dec.03.2010
Flexible Display
Dec.01.2010
Dec.03.2010
OLED etc.
Dec.01.2010
Dec.03.2010
Multi-layer / Near-field Optical Disk Nov.15.2010
Nov.16.2010
Optical Fibers
Dec.11.2011
Dec.15.2011
Optical devices
Dec.11.2011
Dec.15.2011
Forefront laser technology
Jan.22.2011
Jan.27.2011
Forefront solid laser technology Feb.13.2011
Feb.16.2011
Optical devices / module
Mar.06.2011
Mar.11.2011
Trunk transmission
Mar.06.2011
Mar.11.2011
Optical networking
Mar.06.2011
Mar.11.2011
Access network
Mar.06.2011
Mar.11.2011
Optical fibers
Mar.06.2011
Mar.11.2011
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Technology Field
Optical materials and devices
Optical communication network
Optical communication network
Optical communication network
Optical communication network
Optical materials and devices
Processing/measuring
Human interface
Display
Processing/measuring
Optical materials and devices
Optical materials and devices
Processing/measuring
Photovoltaic energy
Photovoltaic energy
Optical communication network
Optical storage/information processing
Photovoltaic energy
Photovoltaic energy
Processing/measuring
Optical storage/information processing
Optical materials and devices
Human interface
Optical materials and devices
Optical communication network
Optical materials and devices
Optical communication network
Optical communication network
Optical communication network
Processing/measuring
Optical materials and devices
Optical storage/information processing
Optical storage/information processing
Processing/measuring
Display
Display
Display
Display
Optical storage/information processing
Optical communication network
Optical materials and devices
Processing/measuring
Processing/measuring
Optical materials and devices
Optical communication network
Optical communication network
Optical communication network
Optical communication network
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Technological Strategy Development
1.

Introduction

to cover the widest possible range of promising optoelectronic
technologies, without narrowing them down to technologies based on
the magnitude of social or economic impact or indicators such as Japanʼs
advantages in R&D or industry. This ﬁscal year, narrowing down of the
technologies was also investigated, and it was decided that R&D
roadmaps of a few shortlisted technologies should be investigated in
more detail with industry, academia and government collaboration and
international collaboration. A subcommittee was set up to discover three
main themes that were chosen for further survey and investigation. They
were “Petabit Era Optical Communication and Network Technology,”
“Optical Technologies of Non-contact Visualization of Organisms” and
“High Power Laser.” A subcommittee was established to survey and
investigate the current situation and future outlook of optical technologies
in each subject area, and a roadmap report summarizing the results of
each subcommittee was created.
For “Petabit Era Optical Communication and Network Technology,”
the future prospects of optical networks were explained with a focus on
network architecture. Thereafter, roadmaps were summarized for key
technologies to achieve petabit era optical communications and network,
namely next-generation optical access technologies such as ultra
multilevel modulation and coherent communication, high density
integrated optical switch, 100G modulation technology, highperformance/highly integrated optical modulator, and WDM-PON. With
the current annual trafﬁc growth rate of about 50%, it is forecast that
more than 1 Pbps link transmission capacity will be required in the
backbone relay network of core/metro regions after 20 years. New
modulation and demodulation methods such as ultra multilevel
modulation and coherent communication, or innovative device
technologies such as 100G modulation technique and high-performance
and highly integrated optical modulator will be vital to achieve higher
speed and capacity. Also, with the expansion of optically transparent
zones, it is considered that optical level continues to be upgraded by
multi-ring optical networks having WSS advanced high density integrated
optical switches. In this way, it is believed an optical network that is
consistent with the petabit era can be achieved by ultra high speed and
high capacity optical transmission technology and optical networking
technology.
On the other hand, with the spread of video-based services, there is
a stronger demand for high speed even in access areas, and it is believed
that the current mainstream G-PON/GE-PON will expand to 10G. Also,
while there is investigation of various multiplexing methods like WDMPON, OFDM-PON and CDM-PON that are aimed at further density
growth, it is seen that circuit technology such as InP monolithic
integration and Si photonics is also progressing for economy. In this
way, it is believed that low-cost next generation optical access systems
supporting diverse services can be achieved by faster multiplexing
technology and economic circuit technology.
For “Optical Technology for Non-Contact Visualization of Organisms,”
optical technology for non-contact measurement of organisms had its
applied sectors broadly divided into medical/nursing and non-medical
sectors. The study looked at prospects of applied technologies with
important contributions by three element technologies (sensing, display
and image processing/image recognition). Besides responding to cancer
which is the leading cause of death, and mental illness which has
increased in the recent years, the roadmaps of applying non-contact
visualization optical technology were summarized keeping in mind the
enhancement of preventive health care and living support, to handle
Japanʼs aging population and low birth rate. The roadmaps of “optical
sensing” and “display” which are core optical technologies related to
these applications, and “image recognition technology” which is the
integral part of biological applications of non-contact visualization
technology coupled with these optical applications were summarized.

OITDA broadly presents a future vision of optical technology by
undertaking activities in its “Optoelectronic Technology Roadmap
Development Committee” with the aim of ascertaining future
development of the optoelectronic industry, and seeking a direction for
optoelectronic technology R&D. As technology strategy development,
breakthrough activities are also being done in order to focus on cutting
edge technologies with speciﬁc future potential, and investigate
promotion of R&D through discussions between industry, academia and
government.
For this ﬁscal year, the Optoelectronic Technology Roadmap
Development Committee was engaged in discovering innovative
optoelectronic technologies that have the future potential to create a
huge ripple effect in the industry and society, using both the seeds and
needs approach. It also pursued activities to advance the previous ﬁscal
yearʼs “innovative optical technologies,” and surveyed and investigated
their features, present situation and future outlook. By shortlisting
technologies, it was decided that R&D roadmaps of few technologies
should be investigated in more detail with industry, academia and
government collaboration and international collaboration. A subcommittee
was set up to discover three main themes that were chosen for more
detailed survey and investigation. They were, “Petabit A Era Optical
Communication and Network Technology,” “Optical Technology for
Non-contact Visualization of Organisms” and “High Power Laser.” A
subcommittee was established to survey and investigate the current
situation and future outlook of optical technologies in each subject area,
and a road map report summarizing the results of each subcommittee
was created.
Also, the following two themes were raised as breakthrough
activities.
The ﬁrst theme is “Futuristic Device Technologies for Optical
Communication.” With the backbone network at the top, every year,
higher speed and larger capacity optical communication is achieved.
On the other hand, the needs of optical interconnect technologies, even
in short-range data transmission, are growing. In view of this situation,
this survey research was done. Three research committee meetings and
one technology forum were held. They divided into three working groups
and surveyed the development status, their domain applicability, and
future vision of futuristic optical devices. They also extracted the
technologies which should be developed for commercialization and
wide use.
The second theme is “Medical Photonics Technology” which concerns
light sources with applications in advanced technology and medicine.
The survey covered hardware technologies focused on current clinically
utilized optical diagnostic and treatment technologies, advanced
technologies very close to clinical use, and light sources with potential
medical applications. It is mainly engaged in promoting the formation
of a community (industry, academia and government collaboration and
grouping) to solve issues in Japanʼs laser healthcare sector, and
establishing equipment development and new translational research
models.
This project was subsidized by the JKA through its Promotion funds
from KEIRIN RACE.

2. O
 ptoelectronic Technology Roadmaps
- Innovative Optoelectronic Technologies As the optoelectronic technology road map creation activities for the
previous ﬁscal year, innovative optoelectronic technologies were found
that have the future potential to create a huge ripple effect in the industry
and society, using both the seeds and needs approach. Also, it deﬁned
these “innovative optical technologies,” and surveyed and investigated
their features, present situation and future outlook. There, the aim was
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Technological Strategy Development
The achievement of a safe and secure society including medical care
and nursing are becoming most important social issues of Japan, and
the signiﬁcant contributions that could be made by optical technology
and their expectations were shown.
“High Power Laser” mainly focuses on laser processing where many
high power lasers are used. Roadmaps for three industrial sectors (for
sheet metal and cutting processes, for automotive/heavy industry, and
for semiconductor/electronics) were summarized. Roadmaps resulting
from study of nascent technologies that have the potential of leading to
new industries in the future were also summarized. The background,
current status and future trends of mainly three types of high power
lasers used for sheet metal and cutting processes (CO2 laser, ﬁber laser
and laser diode) were summarized. High power lasers for automotive
and heavy industry are expected to play actively roles in vehicle and
ship lightweight technology for cleaner exhaust gas which is a most
important topic in the battle against global warming, and the development
of driving source electriﬁcation technology. Components that play
important roles in promoting green technology, such as integrated
circuits, electronic circuit boards, LED lighting, power devices, display
devices, solar cells and storage batteries (rechargeable batteries) are
covered in the semiconductor and electronics ﬁeld. Their technology
trends as well as the technology trends of each component laser
processing and high power laser were explained. The overview focused
on nascent technology research for high-power lasers that have the
potential of leading to creation of new industries in the future, and
keywords and targets to be achieved in 2030 were given.

Lecture Theme

Lecturer

Technical Discussion in Committee Meeting（2010/12/9）
「Technical issues of Futuristic Devices for Optical Communication」
Issues of Server/Datacenter and
Prospects of Optical Technologies

Shigeyuki YANAGIMACHI
（NEC）

Satoshi SUGIURA （PIONEER）
Ultra-low power consumption switching
Kenji TODORI
（TOSHIBA）
system by dressed photon
Hiroaki FUKUDA （RICOH）
Technology Forum（2011/2/9）
「The requirement from next generation's optical communication device」
Business-model Innovation for
Japanese Optics Parts Industry of
21st Century

Koichi OGAWA
（The Univ. of Tokyo）

Current status of the Internet Data
Center and future vision

Toshiya ASAHA
（IIJ INNOVATION INSTITUTE）

Optical interconnects for
next-generation system in package

Shogo URA
（Kyoto inst. of Tech.）

Light Peak and 50G Silicon Photonics
Link Overview

Masahiro GODA
（Intel）

TSUBAME2.0: The First Petascale
Supercomputer in Japan, and its
Optical Network

Satoshi MATSUOKA
（Tokyo inst. of Tech.）

The survey activities by working group
「Survey and proposal of futuristic device technologies for optical communication」

3.	Survey Research on Futuristic Device Technologies for
Optical Communication
With the backbone network at the top, every year, higher speed and
larger capacity optical communication is achieved by various
technologies, for example, higher speeds of electrical signal processing,
wider bandwidths of optical ampliﬁers (larger capacity by WDM), and
multilevel modulation formats, such as QPSK and QAM. On the other
hand, the needs of optical interconnect technologies, even in short-range
computer internal and external data transmission, are growing. In view
of this situation, this survey research was done. We surveyed and
analyzed the development status, the domain applicability and future
vision of futuristic optical devices that go beyond the devices for
multilevel optical communication that are already or are now aimed to
be commercialized. We also extracted the technologies which should
be developed for commercialization and wide use.
As its activities for this ﬁscal year, three research committee meetings
and one technology forum were held. Based on the discussions about
the objectives and future plans of this survey research in the ﬁrst
committee meeting, each member of the committees was requested to
do research. In the second and third committee meetings, active
discussions were held along with an internal technical discussion. Also,
on February 9, an open technology forum was held with eminent speakers
from related domains. Through the activities of these committee meetings
and forums, they divided into three working groups and undertook
technology surveys and proposed activities in each ﬁeld.

Survey and proposal of Optical
Interconnect technologies for
Server/Datacenter

Satoshi IWAMOTO （The Univ. of Tokyo）
Toshiki SUGAWARA（HITACHI）
Kazuhiko KURATA （NEC）
Daisuke SHIMURA （OKI）
Kazuhiro KIMORI （AIST）
Masahumi NAKADA （OITDA）
Masahiro AOYAGI （AIST）

Survey and proposal of
Optoelectronics hybrid interface
technologies

Hiroshi ARUGA
Hiroshi ONAKA
Senichi SUZUKI

（Mitsubishi Electric）
（FUJITSU）
（NTT）

Survey and proposal of dressed
photon technologies

Satoshi SUGIURA
Kenji TODORI
Hiroaki FUKUDA

（PIONEER）
（TOSHIBA）
（RICOH）

Summary of Technology Forum
Questionnaire total and analysis

Kozo FUJII
Hiromi SUZUKI

（OITDA）
（OITDA）

by dressod photon” technology for logical devices using dressed photon
science was introduced, with active discussion of methods to estimate
power consumption during switching which is completely different that
for conventional electronic devices.
3.2 Technology Forum
A forum was held on current issues and proposals of futuristic devices
for optical communication and the development status of the latest
technologies. In the lecture on “Business-model Innovation for Japanese
Optics Parts Industry of 21st Century,” the differences between ﬁnished
goods/systems and technology modules were compared from the
perspective of propagation speed of technology, with discussion of
concepts and mechanisms which directly link to competitiveness. Also,
specialist speakers gave talks on the latest technology trends in data
centers, optical distribution, LightPeak and silicon photonics. During
the ﬁnal talk, transitions in the world of supercomputers were explained
by introducing Tokyo Institute of Technologyʼs TSUBAME 2.0 and its
development status. There were 155 participants who engaged in lively
discussions after each lecture.

3.1 Technical Discussion in Committee Meeting
In the second research committee meeting, the following two technical
discussions were held. In the ﬁrst lecture, on “Issues of Server /
Datacenter and Prospects of Optical Technologies” issues were discussed
such as increasing capacity of data center components, data center
hardware virtualization and faster interfaces, and it was found that silicon
photonics for which development progressed in recent years has great
potential as a technology for solving these issues. On the other hand, in
the second lecture, on “Ultra -low power oonsumption switching system

3.3 Survey Research by Working Groups
Working groups (WG) divided into three areas were established, which
carried out activities in surveying the current status of optical
communication devices, and proposing the technologies which should
be developed. The Optical Interconnect Technology for Servers / Data
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Centers WG summarized the development trends and issues in optical
interconnect technology, wavelength multiplexing and optical switching
technology, low-cost optical connection technology, low-loss optical
coupling technology, mounting technology, etc. The Optoelectronic
Hybrid and Interface Technology WG surveyed and investigated the
development trends and technology items which should be developed,
with the aim of achieving an ultra high-speed and low power network
interface to support data transmission within and between data centers.
The Dressed Photon Technology WG discovered issues of high-efﬁciency
light extraction technology of optical quantum dots, low damage element
processing technology, low-loss near-ﬁeld optical waveguide technology,
etc., and made the proposal of research and development that is needed
to achieve all-optical devices.

4.

established in February 2008 with the objective of connecting seeds of
medical science and engineering research inside and outside the
University to next-generation advanced medical technology. Within a
short span after its establishment, this Center has produced solid results
in basic research on medical equipment, medical materials, cell therapy,
drug discovery, etc. It was highlighted that they greatly look forward to
consistently supporting the clinical applications of these results, and to
training human resources for translational research.
In the lecture on “Collaboration between Medicine, Dentistry, Pharma
and Engineering: by Nagai Shigeyuki (Nagai Dental Clinic)” from the
standpoint of dentistry, it was explained that in Japan, dentistry along
with dermatology are the most common ﬁelds where laser treatments
are done. This was followed by examples of laser treatments and their
effectiveness against cavities and gum diseases using many photos.
Despite a certainly growing need for collaboration between medicine,
dentistry, pharma and engineering, it is a problem that there is now no
such forum, and it was concluded that this symposium was very
signiﬁcant.
In the lecture on “New Developments in Photodynamic Therapy of
Cancer – Photosensitizer Approach: by Motohiro Tanaka (Bioorganic
Chemistry Laboratory, School of Pharmacy, Aichi Gakuin University)”
from the standpoint of pharmaceutical science, data was shown from
many experiments that were performed for applying the newly developed
phthalocyanine photosensitizers in photodynamic cancer therapy, and
practical issues were discussed. Since animal testing using laser could
not be done because of budgetary constraints, an alternative experiment
was devised that combined commercially available LED lamp and sperm
eggs to check the effectiveness of the photosensitizers in a new way.
Regarding collaboration between medicine, dentistry, pharma and
engineering, as he knows someone in a department of engineering, he
was able to put build cooperation between pharma and engineering but
he mentioned that collaboration is basically difﬁcult. He concluded that
he hoped for an environment which enables collaboration between the
four ﬁelds.
In the lecture on “Toward Disease Selective Laser Medical Care by
Collaboration of Medicine, Dentistry, Pharma and Engineering: by Kunio
Awazu, (Graduate School of Engineering, Osaka University)” from the
standpoint of engineering issues in Japanʼs laser medical care and
treatment were pointed out by explaining the problem of “device lag.”
He said Japan has a time consuming approval process for the most
advanced medical equipment which is already approved and used
overseas. He described the Ministry of Health, Labour and Welfareʼs
“an action program for the faster evaluation of medical devices” to solve
this problem. He said that many new laser sources have been developed
in the IT sector, and there are some that can also be effectively used in
the medicine, dentistry and pharma sectors. He also said that this kind
of collaboration forum is necessary to explain the demands in the
medicine, dentistry and pharma sectors. He concluded that there is a
need to build a mechanism of information exchange between medicine,
dentistry, pharma and engineering.

Medical Photonics Research

The Medical Photonics Research Committee is a new committee set
up in this ﬁscal year that surveys hardware technologies focused on
current clinically utilized optical diagnostic and treatment technologies,
advanced technologies very close to clinical use, and light sources with
potential medical applications.
Speciﬁcally, in the Optical Technology Trends Research Committee,
the Medical Optoelectronic Industry and Technology Subcommittee
revealed issues unique to Japanʼs Laser healthcare sector by their survey
in ﬁscal 2008 to 2009. It is working to form a community (industry,
academia and government collaboration and grouping) for solving the
issues given below. The main theme was to establish equipment
development and new translational research models.
(1) In Japan, there are few research groups for optical medical care.
(2) There are technologies with weak scientiﬁc grounds.
(3) Small market size.
(4) Companies are inactive in the ﬁeld of optical medical therapy.
(5) Issues in clinical testing system (cumbersome and very costly
process)
Also, in order to smoothly promote the main themes given above, a
close collaborative research was done with competitive funding focused
on establishment of academic ﬁelds. There were discussions on policies
to enable strong promotion of collaboration in basic technologies held
by industry (equipment development) and academia (basic and clinical),
and efforts to actively tackle issues in the optical medical ﬁeld.
As a part of this committeeʼs activities, a forum jointly sponsored by
three institutions (Japan Society for Laser Surgery and Medicine,
Japanese Society for Laser Dentistry and OITDA) was held at WINC
AICHI in Nagoya on November 14, 2010. The main theme was
“Development of Laser Medical Care by Collaboration between
Medicine, Dentistry, Pharma and Engineering.” The forum was a great
success with approximately 100 participants. A summary of each lecture
in the forum is given below.
In the lecture “Collaboration between Medicine, Dentistry, Pharma
and Industry: by Yoshimochi Kurokawa (Innovation of New Biomedical
Engineering Center, Tohoku University)” from the standpoint of
medicine, the center and its activities were explained. This Center was
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Founding New Types of Business
1.

Introduction

made compliant with the 2007 revision of the IEC standard. Furthermore,
LED safety is now deﬁned in IEC 62471 series instead of the IEC 60825
series, and corresponding JIS are now being prepared.
This situation creates increasing needs for this institution, and OITDA
also supplements this by serving as a place to access technical
consultation, while working diligently on international efforts regarding
standardization of laser safety.

The OITDA has been taking action in FY 2010 in each of the following
three categories in order to actively create and foster new types of
business related to the optoelectronic industry
•Technical Advisory Institution
35 advisory activities were carried out under the technical advisory
institution giving technical guidance in response to consultations and
questions from ventures and small and medium companies involved in
the ﬁeld of optics.
• New business support
The OITDA provided support to 16 companies for exhibitions in
“InterOpto 2010,” and provided lecture support to 10 companies in
“Noteworthy Optoelectronics Technology Seminars” in this ﬁscal
year.
• Development project
The OITDA solicited enterprises interested in the development of
units, equipment, or systems utilizing optoelectronic technology to apply
to the support program for new development projects. Support and
evaluation was provided to three new projects, and for three projects
with development completed last ﬁscal year, on which testing/evaluation
is being done.

2.

3.

Support of New Business Initiatives

For small- and medium-sized companies and venture enterprises
(including ventures launched from universities, etc.) that are involved
in research, development, manufacture and sale of optical equipment
or systems in which optical industry is applied, exhibition support was
provided for exhibition in InterOpto 2010, and for speaking at “Latest
Fascinating Optoelectronics Technology Seminars.”

4.

Development Project

This was formally called the “Development Project for Optoelectronic
Technology Applied Equipment, Devices and Systems,” subsidized by
JKA, and operated by OITDA. Topics that meet the following conditions
are selected: “Equipment, devices and systems using optoelectronic
technologies expected to be commercialized, and demonstrating
feasibility and future applicability of optoelectronic technologies through
the development, trial, testing and evaluation of these equipment, devices
and systems.”
In practice, OITDA invites public participation to propose development
themes mainly with an eye on venture enterprises and small and medium
companies at the beginning of every ﬁscal year. Submitted proposals
are delivered to the Development Project Examination and Assessment
Committee of the OITDA as candidates for the development theme. The
committee interviews the applicants before determining the development
theme.
The committee is composed of technical specialists, people having
insight on investments, and people knowledgeable about management
and ﬁnance for in-depth examination of the proposals from the
perspectives of (1) Technological novelty, (2) Contribution to
optoelectronic industry market, (3) Contribution to society, (4) Credibility
of the plan to incorporate the project results into business, and (5)
Industry-academy-cooperation.
At present, the project normally proceeds from “development and
trial manufacture” to “trial and evaluation.” The group implementing
the project produces a prototype system or equipment during the
development and trial manufacture phase (nine months in the ﬁrst year),
and consigns the prototype to the “test user” appointed in advance during
the trial and evaluation phase (one year in the second year). The test
user makes a third-party evaluation of the advantages and drawbacks
of the prototype from the viewpoint of commercialization. In this way
the prospects for commercialization, or at least methods to lead to
commercialization, are identiﬁed at the end of the second phase. The
Development Project Examination and Assessment Committee reviews
the basic plans at the beginning of the ﬁscal year, as well as the mid-term
progress reports, and result reports at the end of the ﬁscal year submitted
from all projects, so that the committee members can provide relevant
advice to the groups running the projects.

Technical Advisory Institution

This institution is operated with the aim of supporting the establishment
of new businesses related to optoelectronic technologies, and introduces
a technical guide to handle consultations and questions from ventures
and small and medium companies related to optoelectronics, providing
answers. Starting FY 2010, companies which are not OITDA members
pay a fee for this service. The areas covered by this institution are not
limited to new businesses but also include technical advice for new
product development and marketing.
When a consultation or question is received, a check is made to verify
that the issue/items brought in match the intent of this institution. Once
it is determined that the institution can be of assistance, the technical
guides considered most suitable are selected and requested (with the
consulterʼs consent) to give guidance. The OITDA maintains strict
conﬁdentiality on consultations. If the consulter requests it, the OITDA
will enter into a nondisclosure agreement. In FY 2010, no consultations
fell into this category.
With the consent of both consulters and technical guides, the OITDA
has introduced, on its web site, consultations which were of general
nature and for which disclosure is expected to be advantageous to other
people. The site contains technical consultations (40 instances) from
FY 2009 and 11 consultation/advice case studies which are related to
safety of laser and whose disclosure are expected to be advantageous
to others, as well as the technical consultations from the previous year
(before FY 2008).
35 consultations were provided in total in FY 2010. Of these, 11 were
guidance by technical guides selected under this institution. The
remaining 24 were handled by the OITDA ofﬁce. As has happened in
the past, many cases are related to safety of lasers. LED was excluded
in the revisions of International Standards for Laser Safety IEC608251 in 2007, however, LED is still included in other IEC 60825 series.
Moreover, in March 2011, the domestic standard JIS C 6802 was recently
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Standardization
1.

Introduction

On the other hand, as for the photovoltaic-cell standardization activities
including the domestic and international reviews of standards, it was
decided that the activities will be terminated by the end of the ﬁscal
year along with the completion of the NEDO commissioned project
“Supporting activity for standardization of comprehensive photovoltaic
cell evaluation technology.” These thirty-year long activities since the
establishment of OITDA will be terminated. The activities are going to
be transferred to the Japan Electrical Manufacturerʼs Association (JEMA),
and consolidated with JEMAʼs activities for the purpose of uniﬁed and
consolidated management of standards which also cover photovoltaic
systems, in order to provide convenience to standard creators and
users.
44 JIS proposals drafted by the members of this Committee with the
help of a large number of related organizations were enacted or revised
(including supplements) this ﬁscal year. Table 1 lists the JIS drafted
by various standardization committees of OITDA and enacted till the
current ﬁscal year, and Table 2 lists OITDA Standards and Technical
Papers (TPs). The activities of standardization committees are reported
below.

Standardization has been a major activity of OITDA since its
establishment. OITDAʼs standardization efforts were initially directed
to standardization of laser safety and optical transmission. Since then,
standardization of optical memories, photovoltaic cells and modules
was added to its activities, and committees were established to study
the international standards such as ISO and IEC. Today, OITDAʼs
standardization activities cover a wide range of optoelectronic ﬁelds.
Figure 1 shows the present organization of OITDAʼs standardization
committees.
In FY 2010, the ﬁnal year of the three-year project of standards
certiﬁcation development work commissioned by the Ministry of
Economics, Trade and Industry (METI), “Standardization of Mechanical
Reliability Evaluation Method for SFP Optical transmitter Module” and
“Standardization of generics and measuring method of laser diodes for
sensing applications,” extraordinary and difﬁcult situations resulted from
the transfer of the project to NEDO from METI, which prevented OITDA
from signing a contract with METI. However the continuity and the
completion of the project was secured by the transfer of the former to
a private company participant, and the latter to academic participants.

Fiber Optics Standardization Committee
Administrative Advisory
Subcommittee

Optoelectronic Industry and Technology
Stand a rd i z a t i o n Ge n e ra l Co m m i t t e e
(Standardization General Committee)

Dynamic Module Subcommittee
Intra-Building Optical Wiring
Subcommittee

Optoelectronic Industry and Technology
Standardization Technical Committee
(Technical Committee)

Optical Fiber Standardization Committee
Optical Connector Standardization
Committee
Optical Passive Components
Standardization Committee
Optical Active Device Standardization
Committee
Optical Amplifier Standardization
Committee
Optical Subsystem Standardization
Committee
Optical Measuring Instrument
Standardization Committee
TC 76/Laser Safety Standardization
Committee
ISO/TC 172/SC 9 Japanese National
Committee
Fiber Laser Subcommittee（I-Project）
Optical Disk Standardization Committee

The First Media Subcommittee (MO)
The Second Media Subcommittee (PC)
The Third Media Subcommittee (ROM)
Format Subcommittee
Maintenance Subcommittee
New Type Photovoltaic Cell Standardization
Committee
IEC/TC 82/WG 2 Japanese National Committee

Figure 1
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Organization Chart of Optoelectoronic Industry and Technology Standardization Committee(FY2010)
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Standardization
Table 2

2.

List of OITDA Standard and List of TP

Fiber Optics Standardization Committee

2.1.2 Activities of this Fiscal Year
(1) Basic stance in standardization
The basic strategic policies on standardization will be maintained
as one of the OITDA activities. OITDA worked on the studies of the
Strategies on the Asia Economy proposed by the government early
this ﬁscal year, the Standard Strategies by METI, and IEC situations
(SMB and TC86 situations).
(2) Information provision on JISC and the status of progress
of the submitted JIS drafts
Thanks to the efforts by METI and JSA, the registration of most
of the JIS drafts submitted in the previous and this ﬁscal year were
published as JIS standards, and all of the JIS drafts waiting in the
deliberation process were cleared. Although the period from
submission to registration as JIS has generally been shortened recently,
the committee will follow the deliberation process and continue
providing information on the situations in the registration process,
because there are still many proposals for JIS.
(3) Examination for enhancing completion and quality of a JIS
draft
(a) Problems in creating JIS drafts from IEC standard through
modification
JIS Z 8301 (JIS Format) stipulates that, in the case of creating
a draft through modifying (MOD: modiﬁed) an IEC standard, the
differences generated by modiﬁcations or additions should be
identiﬁed by side lines or dotted underlines in the document, and
also a reference table should be attached including detailed
descriptions of the modiﬁcations and additions. The committee
discussed practical ways of inserting such side lines or under lines
to add Japanʼs technological descriptions to the corresponding IEC
standard, or to make corrections or additions for removing the
ambiguity on the descriptions in the IEC standard. During the

In order to continually lead the activities for standardization of ﬁber
optics, the Fiber Optics Standardization Committee plays a role of
planning, promoting, and updating the vision of standardization under
the Standardization Technical Committee, which is responsible for
coordination and orientation of all ﬁber optics standardization activities.
The committee also coordinates the issues in standardization, including
the efforts to reﬂect domestic requirements in international standards.
Each Standardization Committee has prepared and reported JIS drafts,
but there is great pressure for JIS conformance with international
standards, and the reﬂection of newly developed superior Japanese
technologies (IEC standards, etc.) in international standards is becoming
an important issue. Being aware of the importance of this requirement,
the committee focused its efforts to solve problems and make strategic
proposals in connection with JIS and international standardization this
ﬁscal year. It decided to publish the organization standards (OITDA
standards) and complementary technical papers (TPs), and will promote
publication to expedite standardization. This ﬁscal year, the committee
formulated three subcommittees to undertake activities: Administrative
Advisory Subcommittee, Dynamic Module Subcommittee, and IntraBuilding Optical Wiring System Subcommittee.
2.1 Administrative Advisory Subcommittee
2.1.1 Purpose and Activities
For more efﬁcient JIS creation and standardization activities, the
subcommittee handles JIS standardization strategies from the perspective
of supporting international standardization, identiﬁes problems and
examines improvements for efﬁcient preparation of JIS drafts, and
promotes the publication of OITDA standards and technical papers (TPs)
which have already started being implemented.
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• Investigation of operating mechanical shock and vibration tests for
dynamic modules (IEC 62343-6-5)
• Failure mode effect analysis for optical units of dynamic modules (IEC
62343-6-6)
• Performance speciﬁcation template -Optical Channel Monitor (IEC
62343-3-2)
• Technical reports - Optical channel monitor (IEC 62343-6-7)
• WSS templates (UEC 62343-3-3)
• Technical reports - ROADM (IEC 62343-6-4)
• Dispersion compensator (IEC 62343-1-2)
• GDR technical report (IEC 62343-6-3)
• Discussions on standardization of Transient Cross Talk
• Dynamic modules - Software and hardware interface standards (IEC
62343-4-1)
• Survey of Software/Hardware Interface of OCM (documents related
to IEC 62343-6-2)
• Categorization study of dynamic performance requirements (IEC
62343-6-8)

discussions, some participants proposed that such modiﬁcations
or additions and corrections for eliminating the ambiguities on the
IEC standards or corrections on the conﬁguration of the IEC
standard (note: modiﬁcations of conﬁguration are included in MOD)
series should be done when the corresponding international
standards are created, because in the case of IDT, any modiﬁcation
on the IEC standard other than a simple typing mistake will not be
accepted.
(b) Response to the update of Japanʼs national list of Chinese
characters in common use
In January, 2011, the update of Japanʼs national list of Chinese
characters in common use was enacted. JIS drafts submitted by
committees after that date should use the characters listed on the
revised list. Although some of the characters can be altered from
the old to the new automatically, there remain some technical terms
requiring careful discussions on the use of newly listed characters.
For example, as for the term of “core,” all the committees agreed
on keeping using the conventionally listed character instead of the
newly listed one.
(4) Study regarding the terminology (IEC translation)
Especially in the ﬁelds of communications and computers, Katakana
terms (phonetic spelling corresponding to English words), are
increasingly used. The committee acknowledged that use of such
Katakana words in place of translated terms is generally going to be
accepted in JIS. At the same time, the committee agreed that, although
JIS requires one single terminology for one concept, there are cases
where several different terms should be used in order to properly
represent the derivative technologies in the speciﬁc technical domains
of each committee, or where, according to the progress of applications,
more speciﬁc terminologies will be required. The committee agreed
that, in such a case, the use of terminologies should be discussed
primarily in the committees in charge of the corresponding domains,
and the other committees should wait for their conclusions.

2.2.2 Trends in International Standardization
(1) Summary of San Diego Meeting (March 20, 2010)
In the meeting, the following were presented: a paper on general
rules, three papers on performance standards, one paper on reliability,
two papers on performance templates, and a paper on software/
hardware interface. Also, seven deliberations and two liaison reports
were presented. Presenters from Japan provided ﬁve presentations
and led the discussions in accordance with the conclusions agreed to
in the domestic committees. In the discussions, a suggestion was
made, which will be one of the most important ones, that an operational
vibration shock test, as well as the operational temperature and
humidity and the range of operational optical power, should be
considered as one of the operational environment conditions. It was
concluded that those operational conditions should be documented
and be included in “General performance document for dynamic
modules,” the upper document of the performance speciﬁcations, and
Japan will take responsibility for the documentation. Also, a
presentation on the categorization of dynamic operations was provided
by Japan, and it was concluded that Japan will be in charge of technical
reports on transient response. As for the OCM template and the
technical reports, the deﬁnitions of terms were discussed and the
report on difference between OCM and OPM proposed by Japan was
agreed on.
(2) Summary of Seattle meeting (October 11, 2010)
The followings proposals were reviewed and discussed: two on
general rules, two on performance template, ﬁve technical reports
and one liaison report. Presenters from Japan provided four
presentations and led the discussions in accordance with the policies
concluded in the domestic committees. The activities provided by
Japan in the DM subcommittee were highly appreciated, and Japan
was requested with enthusiasm to take responsibility of documenting
WSS software/hardware interface standard and WSS performance
template, in addition to the other responsibilities already taken by
Japan. A report on the latest research trends in dynamic module was
presented, introducing the vigorous activities in R&D on next
generation of WSS / ROADM as an example of Next Generation
Network Architecture implementation.

2.2 Dynamic Module Subcommittee
Recently the application of optical communication was expanded in
a wide range from long-distance core networks to metro networks and
optical access systems. In core networks, 100 G b/s large capacity long
distance systems has been commercialized, and at the same time, in
metro networks, constructions of ﬂexible networks, typically
Reconﬁgurable Optical Add/Drop Multiplexing (ROADM) are steadily
under way. In conjunction with the trend, “dynamic modules (DM),”
optical subassemblies capable of dynamically controlling network
conditions such as optical path connection status and optical dispersion
characteristics, are being developed for commercialization. IEC is also
conducting standardization activities for the TC 86/SC 86C/WG 5
Dynamic Module.
The subcommittee is conducting activities for IEC dynamic module
standardization as a JIS standardization organization. The subcommittee
will work on its activities putting efforts in the deliberation of IEC
standards on dynamic modules and supporting the domestic IEC
committee such as proposing new standards, in order for the technologies
developed in Japan to be sufﬁciently reﬂected in the IEC standards.
2.2.1 Reviewing Documents
The committee reviewed and discussed the following documents for
IEC deliberation on general rules, reliability, performance speciﬁcations,
OCM / OPM, ROADM (WSS), distributed compensation, control
interface technology and dynamic statistics.
• Dynamic modules general rules (IEC 62343)
• Dynamic modules - Performance standards (IEC 62343-1)
• Dynamic modules - Reliability qualiﬁcation (IEC 62343-2)
Annual Technical Report
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2.3 Intra-building Optical Writing System Subcommittee
According to the Ministry of Internal Affairs and Communications,
broadband subscribers reached 34.01 million as of September 2010.
There, the number of optical FTTH service subscribers reached 19.12
million, exceeding 56% of the total.
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Standardization
disadvantages, it was concluded that standardization as OITDA/TP is
the most advantageous from a practical standpoint, and the sub-committee
will draft the standard based on the present TS.

The information wiring in residential complexes for getting various
FTTH services such as internet, IP telephone and video, etc. varies
depending on the contents of the services that the residents want to use
or on whether the wiring work is conducted when constructing new
buildings or for existing buildings. Therefore, the residents and housing
providers (e.g. housing constructors and designers) need to understand
the requirements of information wiring for the desired services and must
maintain the wiring environment such as piping, etc. Consequently, the
Intra-Building Optical Wiring Subcommittee has been working on
standardizations related to optical wiring systems that are used by
residents or housing providers of detached homes and housing complexes
for high-speed wideband data and video services.

2.3.4 Information on Other Standardization Organizations
(1) Technical Standardization Committee on Information
Technology Generic Cabling System, Japan Electronics and
Information Technology Industries Association (JEITA)
The standardizing committee is working on trouble-shooting guides
for design, implementation and test of optical ﬁber information
cabling. They also ﬁnalized and submitted to JIS the draft of “Testing
of optical ﬁbre cabling” (ISO / IEC 14763-3).
(2) NPO, Advanced Info-Communication Promotion Community
The Community implements the qualiﬁcation system (iNIP) and
the “Information Wiring Construction” trade skill test authorized by
the Ministry of Health, Labour and Welfare, and it was deeply involved
in the “Information Network Wiring” skill contest at the Skill
Olympics.
(3) Information and Telecommunication Engineering Association
(ITEA)
The Optical Communication Construction Skills Competition
sponsored by ITEA was held at Kobe in July. The competition was
held in three categories, and accepted both female and male
contestants.
(4) The Japan Electrical Construction Association (JECA)
JECA is an association of electrical construction companies whose
activities include monthly publication of “Densetsu Gijutsu” (Electrical
Construction Technology) and sponsoring “Densetsu Kogyoten”
(Electrical Construction Technology Exhibition). As for
standardization, the association participates in “Public Construction
Standard Speciﬁcations (Electrical Construction), and “Electrical
Facilities Construction Supervision Guidelines.”
(5) ISO/IEC JTC1 SC 25 WG 3
The working group works on standardizing mutual interfaces of
information communication equipment and connection system linking
equipment. Technical modiﬁcations proposed by the working group
on the following ISO / IEC standards were adopted: 11801 premises,
15018 Home, and 24702 Industrial. The purpose of the modiﬁcations
is to consolidate those three different standards into one standard.
This would also affect the JIS conﬁguration.

2.3.1 Revising OITDA Technical Papers (Rev. 2)
Three Technical Papers were made public on the OITDA web site in
July 2007, and the subcommittee studied highly-versatile cost effective
technologies thereafter, enhanced the papers with installation examples
of optical wiring to existing houses, which accounts for a large portion
of optical wiring installations, and published them as Rev.2 in June
2009. Further studies have been continued for publishing a new revision
to the Rev.2 by gathering the latest information, discussions and
additional investigations, resulting in a new revision (Rev. 3) of TP01
(detached houses) and TP02 (apartment houses). They are scheduled to
be made public early next ﬁscal year. On the other hand, as for TP03
(POF), additional investigations are required because the technologies
are in a phase of innovation.
(1) OITDA TP01/BW: Technical Paper “Optical fiber distribution
system for detached houses in FTTH”:
The subcommittee revised the paper to satisfy the growing
requirements from the point of considerations for the living environment,
accompanying the increase of FTTH service used in houses in a
diversiﬁed way, such as reliability enhancement of cabling, simpliﬁcation
of lead-in cables and design improvements. Furthermore, power line
communication (PLC), enhanced giant-cicada-proof optical drop cables
and small radius bendable indoor cables were newly included in the
document.
(2) OITDA TP02/BW: Technical Paper “Optical fiber distribution
system for apartment houses in FTTH”:
The subcommittee enhanced the paper with descriptions of lowfriction-small-radius-bendable optical indoor cables, which are suitable
for wiring in pipes, and descriptions on outer-wall ﬂat cable systems,
which are suitable for a small-scale housing complex having no wiring
ducts. Also, cross section structures of optical ﬁber for complex housing
are included in the paper.
(3) OITDA TP03/BW: Technical Paper “Plastic optical fiber
distribution system for customer premises”:
Acrylic plastic system POF and ﬂuorine plastic system POF were
marketed this ﬁscal year. These have advantages such as small allowable
bending radius and small bending loss, but they are not standardized
and still in a phase of technical innovation.

3.

Optical Fiber Standardization Committee

The committee is working on studies and investigations for creating
domestic standards of optical ﬁbers in order to maintain compatibility,
economic efﬁciency and reliability of optical ﬁbers and related
equipment. As for the activities on international standards, the committee
is working on updating JIS standards with the corresponding latest
international standards. The committee is putting efforts into promoting
document conﬁguration compatibility with IEC. The committee is always
paying attention to trends in the international and domestic optic
industries, in order to provide timely standards.

2.3.2 Translating OITDA Technical Papers (Rev. 2) into English
In order to satisfy the many requests from other countries for
publishing English versions of the revision 2 of the three technical papers
made public in June 2009, the subcommittee started translation work
beginning with selecting technical terms.

3.1 Examinations related to Polarization-maintaining Optical Fiber
The committee presented basic testing ideas at the IEC International
Conference in April 2009, where it was agreed that test procedures of
ﬁber size, mode ﬁeld diameter, cut-off wave length and beat length
should be added to the existing document IEC/TR 62349 which describes
the test procedures of polarization cross talk. In FY 2009, the committee
worked on revising the document in communication with the domestic
committee of IEC/ SC86A/ WG1, and completed the draft. This ﬁscal
year, the committee agreed on a plan to submit a consolidated draft to
the IEC International Conference in April 2010, and the following

2.3.3	Technical Specification TS C 0017 “Optical fiber distribution system
for customer premises”
TS C 0017 will expire in March 2012, so the sub-committee discussed
the next desired standard including whether it should be standardized
as JIS, OITDA or IEC/TR. Although each has advantages and
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3.4.2 Trends in Standardization related to Optical Fiber Cables
The IEC / TC 86 / SC 86A / WG3 agreed to publish the speciﬁcation
for measurement procedures of optical ﬁber (IEC 60794-2) as sixseparated documents, which had been discussed for a long time. The
speciﬁcation will be edited into six-different parts: “Cross Reference,”
“General” and four technical categories (Mechanical, Environment, Cable
element, and Electrical). To avoid potential confusion accompanying
publishing in separate parts, the partitioned documents can be referred
to from other standards documents via the Cross Reference. ITU-T
SG15 (Issue 16) discussed the draft of recommendations on drop optical
ﬁber cables, circulated in January 2010, and therefore approved the draft
as Recommendation No. L87, “Optical ﬁbre cables for drop applications”
in July 2010 with minor modiﬁcations.

drafting policies: (1) make descriptions as simple as possible in the parts
where reference to the existing standard is applicable, and (2) as for the
descriptions of beat length measurement procedure where PMD
measurement is applied, reference to the existing standard will be applied
instead of writing independent descriptions. The plan is to submit the
draft with modiﬁcations to the IEC International Conference in April
2011, after it is examined in the IEC correspondence group.
3.2 Examinations Related to Standardization of Optical Fibers
This ﬁscal year, the committee discussed revising the existing JIS,
and at the same time drafting new JIS. As for revising, the committee
took up JIS 6835 “Silica-based optical bare ﬁber,” and discussed revising
drafts, paying attention to compatibility with the corresponding
international standards. As a result, the draft was submitted. On the other
hand, as for drafting new JIS, the committee drafted and reviewed “Test
procedures for optical ﬁber polarization mode distribution,” and submitted
the draft this ﬁscal year. Polarization mode distribution is considered
one of the main factors limiting optical ﬁber transmission distance.
Therefore, the test procedure is expected to be an essential standard.

4.

3.3 Examinations Related to Standardization of Optical Fiber Cables
The committee reviewed proposed drafts of standards for outdoor
optical ﬁber cables-family speciﬁcations publicly called for in the
previous ﬁscal year. As a result, the following two drafts were approved
and published as JIS standards this ﬁscal year:
JIS C 6870-3-10, Optical ﬁber cables-Part 3-10: Outdoor cablesFamily speciﬁcation for duct, directly buried and
lashed aerial optical telecommunication cables,
and
JIS C 6870-3-20, Optical ﬁber cables-Part 3-20: Outdoor cablesFamily speciﬁcation for self-supporting aerial
telecommunication cables
These standards specify cable structures and test procedures in a
single standard, respectively, based on the two speciﬁcations, IEC 607943-10 and IEC 60794-3-20, published in 2009 as revision 2.
At the same time, the committee is working on revising the existing
standard, JIS (JIS C 6851) to maintain the compatibility with the
corresponding IEC standard for optical ﬁber test procedures, IEC 607941-2 Optical ﬁbre cables − Part 1-2: Generic speciﬁcation − Basic
optical cable test procedures, which has been under revision. This ﬁscal
year, prior to the review of the individual test procedures, the committee
discussed the necessity of incorporating the newly added test items into
JIS.

4.1 Committee Investigation Policy
The committee is working to ensure the convenience, efﬁciency,
fairness, and progress in the economic and social activities with regards
to the optical connectors, and also to ensure safety and health and
environmental protection during manufacture and use. It is establishing
standards in order to classify the optical connectors (technologies) as
commodity products (technologies) and also to secure compatibility by
artiﬁcially reducing the number, simplifying the components and
providing proper order.
The judgment criteria for JIS standardization are: (i) actual performance
as a general- purpose product (technology) installed as a part of products
such as systems or devices that are manufactured or sold by several
companies, (ii) sufﬁcient technical backup should be available for
establishing the standard, and (iii) there should be no patent-related
obstacles in normal execution. JIS standardization is being carried out
actively for items that are developed in Japan, spread throughout the
world, and for which international standardization, such as that of IEC
standards, will be done.

3.4 International Standardization Trends
With the progress in the technology, IEC and ITU-T, which are
international standards organizations related to optical ﬁbers, are steadily
working on their standardization and the committee activity is proceeding
as it deliberates on each report submitted by the committee members
participating in each meeting.

4.2 Outline of Committee Activities
The main target since FY 2004 has been to make systems that conform
completely to IEC, and the working groups have been organized and
have deliberated for each IEC document organization (general principles/
general rules, interface standard, performance standard, optical interface
standard, test and measurement methods, etc.). Since FY 2008, activities
have continuously focused on detailed discussions about the contents
of individual standards. In FY 2009, examination, preliminary-draft
preparation and liaison activities were carried out for the following
items.
- Investigations for standardization of optical connectors
Investigations for standardization of optical interfaces
- Investigation of the draft of guideline for optical ﬁber level optical
interface standards (Flat PC) (JIS C 5965-2-1)
- Investigation of the draft of guideline for optical ﬁber level optical
interface standards (Angled PC) (JIS C 5965-2-2)

3.4.1 Trends in Standardization related to Optical Fibers
The IEC/TC 86/SC 86A/WG 1 (Seattle meeting) agreed to work on
the preliminary TR draft of polarization-maintaining optical ﬁber, which
is being prepared by the committee as a guideline for the measurement
method of polarization-maintaining optical ﬁbers. ITU-T SG 15 (Issue
5) (Geneva meeting) reviewed proposals including the following: (a)
the speciﬁcation for the bend loss in 5 mm bend radius of low bend loss
single mode optical ﬁber (G.657), (2) descriptions on mutual connection
capability of G.657 with other types of ﬁbers, and (b) speciﬁcations for
optical ﬁber test procedures.
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Optical Connector Standardization Committee

The steady spread of FTTH services in Japan has been accelerated
due to the “Hikari Road” proposed by the Ministry of Internal Affairs
and Communications. Optical connectors are interface components that
are indispensible for the expansion of optical communication networks,
and their standardization is extremely important.
The work of conforming JIS to their corresponding IEC standards,
based on the WTO/TBT Agreement, is done after reviewing the JIS
standards system, as the two standards systems differ. At the same time,
JIS standardization and technical veriﬁcations are being carried out
actively in accordance with the technical trends in various next-generation
optical connectors.
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- Investigation of the draft of ferrule level optical interface standard
(Single-core cylindrical Full Zirconia Flat PC) (JIS C 5965-3-1)
- Investigation of the draft of ferrule level optical interface standard
(Single-core cylindrical Full Zirconia Angled PC) (JIS C 5965-3-2)
Investigations for standardization of individual standards
- Investigation for a draft of the revised proposal of individual standards
of F12-type multi-core optical ﬁber connectors (MT) (JIS C 5981)
Investigations for standardization of mechanical interfaces
- Preparation of a draft for mechanical interface standard of MT
connectors (JIS C 5964-5)
Investigations for standardization of test and measurement methods
- Investigation for a tentative draft of tortion tests (JIS C 61300 2-5)
- Investigation for a tentative draft of speciﬁcations for measurement
of engagement and separation forces (JIS C 61300-3-11)
- Investigation for a preliminary draft of speciﬁcations for measurement
of torque strength of coupling mechanism (JIS C 61300-2-15)
- Investigation for a draft of speciﬁcations for measurement of dome
eccentricity of a convex polished ferrule endface (JIS C 61300-315)
- Investigation for the ﬁrst draft of speciﬁcations for measurement of
endface radius of spherically polished ferrules (JIS C 61300-3-16)
- Investigation for the ﬁrst draft of speciﬁcations for measurement
method for the hole location of a multiway connector plug (JIS C
61300 3-27)
- Investigation for the ﬁrst draft of speciﬁcations for measurement of
inside and outside diameters of ﬁber optic connector ferrules (JIS
C61300-3-36)
- Measurement of guide-pin pull-out force of guide-pin mating connector
F-Type plug
- Measurement of guide-pin ﬁxing force of guide-pin mating connector
F-Type plug
- Measurement method of coupling compression force
Investigation for standardization of nutation test of optical cables
- Investigation for standardization of external appearance inspection of
receptacle endface

isolator by bringing together the independent test speciﬁcations.
5.1.2	JIS standardization and support and comments related to IEC
general rules deliberations
For general rules and speciﬁcations of devices, the working group
discussed revising general speciﬁcations of passive components for
spatial light beams. At the same time, referring to the IEC standards,
the working group has prepared the JIS general speciﬁcations of WDM
devices and submitted them to deliberation for a JIS standard. In addition,
the working group worked on the committee draft of the revision of the
existing general speciﬁcations of optical circulators and the existing
general speciﬁcations of dispersion compensators for ﬁber optic
transmission. Furthermore, the working group clariﬁed the major revising
points for the general speciﬁcations for optical circulators, and the
general speciﬁcations of passive components for optical transmission.
On the other hand, as for the draft of general speciﬁcations for optical
switches, currently under deliberation in IEC, the working group provided
support such as collecting comments to the national committee.
5.1.3	High Power Evaluation of Optical Passive Components (National
Research & Development for International Standardization)
Regarding the standards authentication work “Standardization of safety
and reliability of optical components / modules for high quality optical
transmission equipment for broadband optical networks and FTTH”
started by the Ministry of Economy, Trade and Industry in FY 2005, in
order for the results to be reﬂected in the standardization of optical
passive components, the working group submitted the IEC technical
paper “High Power Test Results of Optical Passive Components” to the
CD deliberation in IEC. At the same time, the working group provided
the national committee with support such as collection of comments for
the performance test speciﬁcations of optical fuses, performance test
speciﬁcations of optical limiters, and general speciﬁcations of optical
power control devices, for the purpose of reﬂecting those comments in
the IEC deliberation.
5.2	WG 2: Investigation of Standardization of Tests and Measurement
Methods
The working group had carried out the JIS documentation of IEC
61300 series that speciﬁes the test methods and measurement methods
of optical passive components including optical connectors was carried
out in cooperation with the Optical Connector Standardization
Committee. The working group continued working on these activities,
providing support in the JIS deliberation of the 2-46 (Tests - Damp heat,
cyclic), and 2-47 (Tests - Thermal shock). In addition, the working group
worked on the committee drafts of 2-1 (Tests - Vibration), 2-9 (TestsShock), 2-21 (Composite temperature / humidity cyclic test), 3-7
(Wavelength dependence measurements of attenuation and return loss
of single mode components), and 3-43 (Mode transfer function
measurement for ﬁber optic sources) and submitted them to JSA.
On the other hand, as for IEC 61300-2-14 (Optical power test) and
IEC 61300-3-29 (Measurement techniques for characterising the
amplitude of the spectral transfer function of DWDM devices), which
are scheduled to be revised, the working group examined comments
related to corrections and additions, etc., and provided the national
committee with support so that these corrections and additions are
reﬂected in the deliberations of IEC.

4.3 Liaison Activities
OITDA has maintained liaison relationships with the following
committees to carry out deliberations.
• IEC/TC 86/SC 86B
• Optical Passive Components Standardization Committee

5.	Optical Passive Components Standardization Committee
The committee set up three working groups (WGs) to standardize
new optical passive components, prepare draft revisions for existing JIS
standards, conduct surveys and investigations on tests and measurement
methods of optical passive components as well as JIS performance
standards, and survey international standardization trends.
5.1 WG1: Investigation of General Rules, Optical Elements and Reliability
5.1.1 Investigation of Standardization of Optical Elements
The committee is working on drafting JIS for the test methods of 3
general speciﬁcations of optical elements (establishment of general
speciﬁcations of polarizer and retarder, and revised draft of general
speciﬁcations of interference ﬁlter) issued in March 2009. In the current
ﬁscal year, the committee completed the revised draft of interference
ﬁlter test methods, prepared the JIS draft of the polarizer test method,
and submitted them to the Japanese Industrial Standards Committee. At
the same time, in conjunction with having brought together the two
independent general rules of isolators for spatial light beam transmission
and for ﬁber optic transmission into a set of general rules, as for testing,
the committee made a committee draft of speciﬁcations for testing optical

5.3	WG 3: Investigation of JIS Individual Standards and IEC Performance
Standards
The working group created working drafts of JIS individual standards
of 1 x N and 2 x N branching devices, and started drafting JIS individual
standards for 1 x N middle-scale WDM devices and optical ﬁber –type
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are issued as IEC standards and are vital for Japan as early as possible
The preparation of standards draft for test and measurement methods
regulated by existing JIS C 5901 (Test methods of passive devices for
ﬁber optic transmission) and JIS C 5961 (Test methods of connectors
for optical ﬁber cables) will be taken up on priority especially, to
minimize the confusion among users. Also, as for the JIS individual
standards, the committee will continue drafting activities in a timely
manner on optical passive components, such as WDM devices and
dispersion compensators, for which there is great need in Japan.
Progress is being made in wavelength multiplexing of optical ﬁber
communication systems: the incidence power to optical components is
increased, and standardization of high power reliability of optical passive
components is an important issue. Necessary JIS and IEC standardization
will be carried out using the results of the standards authentication work
“Standardization of safety and reliability of optical components/modules
for high quality optical transmission equipment for broadband optical
networks and FTTH”, started by the Ministry of Economy, Trade and
Industry.
In addition, it is also important to work ceaselessly to prepare these
JIS drafts, and to reﬂect the results of the standardization activities of
Japan in IEC deliberations. The committee will continue to work in
cooperation with the IEC national committee to put forward proposals
to IEC and assert Japanʼs views.

dispersion compensators.
On the other hand, as for the IEC performance standards, the working
committee drafted standards for optical isolators (category C), 1 x N
and 2 x N optical switches (category C), LAN-WDM devices (category
C), optical circulators (category C), ﬁber optic dispersion compensators
(category C), and VIPA-type dispersion compensators, and proposed
them to IEC. In addition, the working group collected comments for
drafts of revision for 1 x N and 2 x N branching devices (category C,
U and O), OTDR monitors (category C), FTTx reﬂectors 8 (category
C), 1,310 nm upstream and 1,490 nm downstream WWDM devices
(category O) and plug-type ﬁxed attenuator (category U) to support the
national committee so that those comments are reﬂected in the IEC
deliberation.
5.4 Trends of Standardization in International Standardization
5.4.1 Trends of Deliberations at IEC
IEC/TC 86/SC 86B promotes the standardization of optical connectors
and optical passive components, and the work is advanced by three
working groups: WG4 (test and measurement methods), WG6 (optical
connecting devices) and WG7 (optical passive components).
WG7 discusses the general rules, performance standards, documents
for reliability and technical reports. The discussion centers on the
performance standards, and on maintenance of general rules issued in
2000-2001. As of February 2011, the WG circulated 21 documents
including maintenance documents (two documents for general rules and
speciﬁcations, 17 documents for performance standards, one document
for reliability, and one technical report). In addition, the following
proposed documents were in the queue waiting for deliberation at the
proposed stage: three documents for performance standards, one
document for reliability, and two technical reports.
WG4 deliberated on the 61300 series (61300-2 series speciﬁes the
test methods, and 61300-3 speciﬁes the measurement methods). As for
measurement methods of optical passive components, the WG had
circulated seven deliberation documents (two newly proposed and ﬁve
for maintenance) as of February 2011.

6.

5.4.2 Trends of Standardization at ISO (TC 172/SC 9/WG 7)
ISO /TC 172 SC 9 WG 7 has undertaken the standardization of optical
passive components related to lasers. As for the standardization of the
measurement methods of micro-lens array which had been developed
by the WG since Berlin meeting in November 2011, the projected was
completed along with the publication of TR in December 2010 clarifying
the mutual relations of the four standards of measurement method series
which had been developed so far. As for the optical characteristics
assessment method of hologram recording material, the JIS
standardization was completed in January 2011. Those JIS standards
are now on the next stage of registration as IS. The WG is taking actions
in coordination with the ISO committee of JIS as the working group in
charge of IS registration, because the contents of those JIS standards
overlap a part of the sequel of the standard diffraction optics terminology
(ISO 15902: 2004) which had been under development in the WG.

6.1 Outline of Deliberations
At present, almost all the IEC standards have been enacted as JIS
standards reﬂecting the results of the investigations conducted by the
committee by FY 2007. Several speciﬁcations on new components are
under deliberation at IEC, and some of them are expected to have
demands for JIS registration as needed. In FY 2007, the committee
started investigations on drafting preliminary JIS standards satisfying
rising demands for new standards, and since then has continued activities
for drafting standards fulﬁlling the market requests which were found
through questionnaire surveys, etc. In FY 2010, the committee decided
to make efforts, based on the results of investigations so far, in drafting
preliminary standards, and also discuss the future trends taking into
consideration trends in international standardization. The following are
the points of discussions and results made in the committee in FY
2010:
(1) As for the investigation for preliminary JIS drafting, through the
continuing discussions since FY 2009 for new standards satisfying
the needs of new standards of optical active components, the
committee conducted investigations for clarifying the items to be
standardized and drafting JIS standards, and reached the conclusions
described below. Starting with those conclusions, it is necessary to
investigate deeper and put forward drafting standards satisfying the

5.5 Future Tasks
As for JIS general rules, the committee continues to revise those
without delay, in correspondence with the revised or under deliberation
general rules at IEC. Also, the committee will provide to IEC the issues
when the JIS general rules were under revision, as comments for the
IEC general rules.
Work of JIS standardization of test and measurement methods of IEC
61300 series that is being carried out jointly with the Optical Connector
Standardization Committee is continuously progressing. The aim is to
execute the JIS standardization of test and measurement methods that
Annual Technical Report
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Optical Active Devices Standardization Committee

Currently, various types of optical active devices are used widely not
only in the commercial sector such as video and audio, but in the
industrial sector as key components in optical information processing
and optical transmission. Under these circumstances, promotion of
standardization of optical active devices is a must for reducing the
equipment cost, advancement of the industry to an even higher level by
means of the optical active devices to successfully compete worldwide
in the area of its technology and for utilization of the technology more
efﬁciently.
The JIS standards of optical active devices originated based on the
results of the investigations by the association, such as the series of
preliminary drafts started in FY 1981. Since then, through re-examination
or revisions as needed, there are now forty documents as standards or
revisions.
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6.2 Future Tasks and Activity Plan
It is desirable for the committee to, in the coming years, take actions
so that JIS standards are enacted in conformity with the corresponding
international standards in a timely manner through the coordination of
JIS with international standardization activities. In its FY 2007 activities,
the Optical Active Component Committee closely investigated the results
of the questionnaire survey on standardization needs conducted in FY
2006, discussed the items suitable for standardization, and clariﬁed,
from domestic and international points of view, the essential items to
be standardized in the coming years. In FY 2008, the committee
continued investigations of individual speciﬁcations, in FY 2009 started
transplanting those into the JIS templates, and in FY 2010 made basic
documents for preliminary drafts. Although those documents might not
be completed as standards, the committee plans to make public those
drafts as OITDA speciﬁcations, as soon as the documents are sufﬁciently
prepared as standards. At the same time, the committee expects to
establish those as JIS standards corresponding with the movements in
international standardization.
Meanwhile, the IEC proposed and deliberated draft standards for
small optical transreceivers for the latest super high-speed optical
transmission and surface emitting lasers etc., and it discussed the
necessity for standardization of wavelength tunable laser modules and
high-power LEDs etc. Considering the trends and need for standardization
of these new optical active components, the committee needs to carryout
timely activities for establishment of JIS in conformity with international
standards.
On the other hand, among the existing standards, some have been
used over ten years since their establishment and need revising to be
updated with technological progress. Those are required to be reviewed
and revised at appropriate timings. Furthermore, the IEC is proceeding
with the revision of international standards (IEC 62572) corresponding
to JIS C 5948 “Laser modules used for telecommunication - Reliability
assessment” enacted in FY 2007.
Therefore, the committee needs to propose JIS revisions concurrently
with the revision work of IEC, and work to enact revised JIS to conform
to the revised IEC without delay.

market needs for standards.
i) Tunable lasers for DWDM: The committee took up the essential
items of variable wave length laser to be standardized as
performance speciﬁcations and their test speciﬁcations, partly
referencing the existing JIS standards, and made preliminary drafts
in the form of templates and measurement methods. The committee
will continue drafting in order to brush up the preliminary drafts
through checking the details so that the differences in tunable laser
principles and structures are properly reﬂected.
ii) Semiconductor optical ampliﬁers: In cooperation with the IEC /
SC 86C / WG4, WG3 domestic committees and Optical Ampliﬁer
Standardization Committee, the committee created a technical
document that clariﬁes the differences between semiconductor
optical ampliﬁers and optical ﬁber ampliﬁers, and submitted it
as a document for deliberation at the IEC / SC86C / WG3 and
WG4 held in the U.S. in October 2010. The document was
approved as an ofﬁcial proposal to IEC. The document will be
checked in detail in order to reﬂect the comments received there.
It is necessary that the committee will continue the standardization
in cooperation with the related committees.
iii) E / O and O / E devices for optical inter-connection: The
committee, taking in account the revising of the existing JIS C
6112 and 6113 (General rules and Measuring methods of
transmitting and/or receiving modules for middle and high speed
ﬁber optic transmission), made a preliminary draft for
measurement methods through using the 10 Gbit Ethernet
standards as a reference and adding new test items for keeping
compatibility with other JIS standards. The committee will check
the draft in detail in order to propose the revised draft in the next
ﬁscal year. In addition, the committee made investigations of
trends in international standards, IEEE standards and MISA
related to optical interconnection.
iv) Optical transceivers for GPON / GEPON- OLT / ONU: The
committee, seeking a wide domestic circulation in the situation
where no corresponding international standards exist, made a
preliminary draft as an OITDA standard of performance
speciﬁcations and test and measurement methods of optical OLT/
ONU transceivers for GEPON. The committee will check the
draft in detail and make preliminary drafts of standards of optical
transceivers for GPON.
v) Semiconductor pump lasers for optical ﬁber ampliﬁers (including
those for ﬁber lasers): The questionnaire survey showed that the
greatest need is for reliability standards, for which the committee
made a preliminary draft of the standard “Guidelines of reliability
assessment methods of semiconductor laser modules for optical
ampliﬁer excitation,” using as a reference the existing JIS C 5948
(Laser modules used for telecommunication - Reliability
assessment). An additional questionnaire survey will be required
for reﬁning the document as an preliminary draft.
(2) As for JIS C 5848 “Laser modules used for telecommunication Reliability assessment,” the committee continued to work on the
documents for deliberation of the standard (IEC 62572-3) now under
deliberation at IEC, and other related documents in order to have
the comments by the committee be reﬂected in the revising work of
the corresponding standard (IEC 62572).
(3) The committee continued investigations of trends in international
standardization of optical active components at IEC / SC 86C / WG1
and WG4, and IEC/SC 47E. At the same time, the members of the
committee exchanged information on the reliability assessment
methods of modules composed with optical active components and
passive components, for the purpose of taking timely actions
corresponding to the trends in international standardization.

7.

Optical Amplifier Standardization Committee

Since the early 1990s, remarkable progress has been made in the
development of optical ﬁber ampliﬁers, centering on the erbium doped
types. International standardization of optical ampliﬁers ﬁrst began at
IEC in September 1991, then at ITU-T (former CCITT) in February
1992, without delays from those developments in research. In Japan,
the Optical Fiber Ampliﬁer Standardization Committee was launched
in FY 1994. In FY 2001, as the coverage of deliberation by IEC was
extended to optical ampliﬁers except for rare-earth doped types (Raman
ﬁber ampliﬁers, semi-conductor ampliﬁers, waveguide type optical
ampliﬁers, etc.), the committee was renamed to the Optical Ampliﬁer
Standardization Committee. Since then, the committee has not changed
its name.
The two major activity ﬁelds of the committee are:
(1) Preparing JIS drafts through translation of relevant standards by
considering the progress of deliberation for standardization at IEC
and the domestic situation;
(2) Understanding the trends of international standardization, and
preparing proposals via the Japanese bodies on a timely basis.
7.1 JIS Proposal Draft / Application Requirements
(1) The following JIS was enacted on May, 2010.
• JIS C 6122-11-11 “Optical ampliﬁers-Test methods-Part 11-1:
Polarization mode dispersion parameter-Jones matrix eigenanalysis
(JME)” (IEC 61290-11-1 Ed.2.0)
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(2) The following standardization report TR was published on July,
2010 (proposed in FY 2008).
• “Optical Ampliﬁers - General Information - Polarization mode
dispersion parameter” (IEC/TR 61292-5 Ed. 1)
(3) The following standards were enacted in March 2011.
• JIS C 6122-1-1 “Optical Ampliﬁers - Test methods - Part 1-1: Power
and gain parameters - Optical spectrum analyzer method” (IEC
61290-1-1 Ed.2.0)
• JIS C 6122-1-2 “Optical Ampliﬁers - Test methods - Part 1-2: Power
and gain parameters - Electrical spectrum analyzer method” (IEC
61290-1-2 Ed.2.0)
• JIS C 6122-1-3 “Optical Ampliﬁers - Test methods - Part 1-3: Power
and gain parameters - Optical Power meter method” (IEC 612901-3 Ed.2.0)
• JIS C 6122-3 “Optical Ampliﬁers - Test methods - Part 3: Noise
factor parameters” (IEC 61290-3 Ed.2.0)
(4) The standards coordination subcommittee reviewed the following
JIS standard on October 22, 2010
• JIS C 6122-3-1 “Optical ampliﬁers - Test methods - Part 3-1: Noise
ﬁgure parameters - Optical spectrum analyzer method” (IEC 612903-1 Ed.1.0)
(5) The standards coordination subcommittee reviewed the following
JIS standard on December 14, 2010
• JIS C 6122-10-3 “Optical ampliﬁers - Test methods - Part 10-3:
Multichannel parameters - Probe method” (IEC 61290-10-3
Ed.1.0)

the Japanese Industrial Standards Committee, JSA Standards Coordinating
Committee and OITDA Standards Coordination Subcommittee. Fifty
eight terms were added or modiﬁed this ﬁscal year.
7.5 IEC Trend Survey and Collaboration for IEC Activities
The committee surveyed the trends in international standardization
of optical ampliﬁers focusing on IEC / SC 86 C / WG3. At the same
time, the committee carried its activities in cooperation with the domestic
committee of IEC/TC 86.
(1) Existing documents:
Many IEC documents are about to be re-examined. The followings
are the revision drafts, summary of revised points and policies
deliberated in meetings this year:
• Test methods - Power and gain parameters - Optical power meter
method” (IEC 61290-1-3 Ed. 2), corresponding to JIS C 6122-1.
Japan was in charge of revising.
Revisions and revising policies: The two items were deliberated on:
input power range and output power range. As a result, it was
agree to move towards the elimination of these two items. Also,
it was agreed that a new umbrella document should be created
as NP, by splitting WD to include those two items because they
contain useful tutorial contents in common with the related
documents, 61290-1-1 and 612901-2.
• Test methods - Out-of-band insertion losses - Filtered optical power
meter method (IEC 61290-7-1 Ed. 2), corresponding to JIS C 61227
Revisions and revising policies: Reconﬁrmed.
• Test methods - Polarization mode dispersion parameter - Poincare
sphere analysis method (IEC 61290-11-2 Ed. 1). No corresponding
JIS.
Revisions and revising policies: Reconﬁrmed.
• “Optical Ampliﬁers - Generic Speciﬁcation” (IEC 61291-1 Ed. 2),
corresponding to JIS C 6121
Revisions and revising policies: Addition of deﬁnitions of transient
response parameters and SOA related terms were agreed on.
• Digital applications - Performance speciﬁcation template (IEC
61291-2 Ed. 2), corresponding to JIS 6133-1
Revisions and revising policies: Addition of Single Channel
Application and re-examination of SOA related items were agreed
on.
• Multichannel applications - Performance speciﬁcation template (IEC
61291-4 Ed. 2), corresponding to JIS 6123-4
Revisions and revising policies: Minor modiﬁcations were agreed
on, where references to 61290-4 will be added.
(2) New documents
(a) Documents scheduled to be published in 2011
• IEC 61290-4-1 Ed. 1: Transient Parameters -Two wavelength method
[CDV]
• IEC 61290-4-2 Ed. 1: Transient Parameters - Broadband Source
Method [CDV]
• IEC 61292-7 Ed. 1: Technical Report on Four Wave Mixing Effect
in Optical Ampliﬁers [DTR]
(b) Newly documented
• Technical report of high power optical ampliﬁers
• Technical report concerning the control of transient response of
APC optical ampliﬁer
• Signal to ASE ratio evaluation method

7.2 JIS Drafts etc. Being Prepared
(1) The following JIS draft was proposed in the second half of FY
2010.
• JIS C 6122-10-4 “Optical ampliﬁers - Test methods – Part 10-4:
Multichannel Parameters - Interpolated source subtraction method
using an optical spectrum analyzer” (IEC 61290-10-4 Ed.1.0)
(2) The following IEC standards are under translation and preparation
for being proposed as JIS.
• IEC 61291-6-1 “Optical ampliﬁers - Interfaces - Part 6-1: Command
Set”
• IEC 61290-4-1 “Optical ampliﬁers - Transient Parameters - Part 4-1
Two wavelength method”
• IEC 61290-4-2 “Optical ampliﬁers-Transient Parameters-Part 4-2
Transient parameters−Broadband Source Method”
7.3	Publication of OITDA Standards and Preparing the Draft of IEC
Technical Reports (TR)
High power signal transmission began to be used in optical ﬁber
communication systems, coming with the advent of higher power optical
ampliﬁers, contraction of the signal wavelength interval in wavelength
division multiplexing systems, and increase in the multiplex channels.
Consequently, the committee, continuing from FY 2009, carried out the
following activities: (1) follow-up for publishing IEC/TR on four wave
length mixing, (2) drafting IEC/TR for optical ﬁber fuses, and (3) drafting
IEC/TR for high-power optical ampliﬁers and investigating new OITDA
standards.
7.4 Preparation for JIS Related Information
(1) Surveys for five-year review of existing JIS
The committee conducted the “Survey for ﬁve-year review of existing
JIS” on two existing standards (JIS C 6121-5-2 and JIS C 6122-10-1)
requested by the Japanese Standards Association.
(2) Translation table of technical terminology
The committee modiﬁed the translation table of terminology created
in last ﬁscal year, and added new words, according to the requests by
Annual Technical Report
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8.

Optical Subsystem Standardization Committee

IEC/TC 86/SC 86C/WG 1, which is a working group of an international
standardization organization, has been engaged in standardization of
the physical layer of optical communication systems and subsystems,
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8.2	Correspondence with International Standardization Organizations
(IEC/TC 86/SC 86C/WG 1)
The committeeʼs members are sent to discuss about the standardization
with IEC/TC 86/SC 86C/WG 1 and cooperate for making international
standardization. The committee attended two meetings held in San Diego
and Seattle this ﬁscal year. Japan made the following major
contributions.
・ The committee participated in the coordinating group responsible
for multimode excitation conditions to discuss the method of
determining the incidence condition of a multimode light
source.
・ Measurement method of optical eye pattern, wave length and
extinction ratio: The committee proposed the correction of mistaken
descriptions found during drafting JIS translation. The proposals
were approved.
・ Phase modulated signal measurement: The committee presented
proposals, for the purpose of creating guidelines on the
categorization and general technical descriptions of phase
modulated wave form measurement methods, including the method
in Japan. It was agreed that descriptions of overview of those
measurement methods based on the proposals should be added to
the TR.
・ Revision of method of measuring existing transmission line loss
and return loss in single mode optical ﬁbers: Since the assumed
cabling in PON systems is also within the scope of the revision
points submitted by the UK, Japan presented items for which
corrections are necessary in order to achieve conformance with
the existing L series standard related to ITU-T PON. The revision
points were agreed on.
・ Polarization mode dispersion measurement of existing transmission
line: A proposal was presented for deletion of the measurement
methods in the existing documents that are not ﬁeld-applicable.
As for the proposal, Japan made a counter proposal that, instead
of being eliminated, those methods which are not applied to
existing equipment should be described in the Appendix to
discriminate them from other methods. The proposal presented
by Japan was agreed on.
・ Assessment method of optical transmission signal quality: Japan
presented a new proposal for a method to assess optical transmission
signal quality by software-triggered asynchronous sampling. It
was agreed that, in the next meeting, a preliminary draft will be
deliberated on.

and has been establishing optical system design guidelines and
standardizing the test methods of optical systems (general systems, digital
systems, optical cable facilities and optical links). Since its establishment
in 1990, Japan has also made many contributions to it, especially in
various test methods for analog and digital systems. However, due to
the lack of corresponding JIS standardization organizations covering
the scope of standardization of the working group, JIS standardization
in the ﬁeld was lagging. To improve such situations, the “Optical
Subsystem Subcommittee” was established in FY 2002 under the OITDA
“Fiber Optics Standardization Committee.” Since then, the subcommittee
had been working on supporting standardization activities in SC 86C /
WG1, and also working on JIS standardization of IEC standards under
the policy that the IEC standards having large needs in Japan would be
JIS-standardized ﬁrst. At the same time, in order to more proactively
promote proposing the technologies where Japan had advantages to
IEC, the subcommittee had been working on the investigations of newly
developed technologies, and supporting creation of contribution
documents. At the end of FY 2005, as the subcommitteeʼs JIS drafting
had been progressed steadily, the “Fiber Optics Standardization
Committee” constructively dissolved the subcommittee, and in FY 2006
established “Optical Subsystem Standardization Committee” to inherit
its staff and activities. In FY 2010, the ﬁfth year of the committee, the
committee actively engaged in proposing and supporting international
standards.
8.1 JIS Draft Preparation Activities
The following seven JIS drafts of IEC standard were publicly
announced on May 20, 2010, through the deliberation at the Ministry
of Economy, Trade and Industry in March, 2010.
i) IEC 61281-1: “Fiber optic communication subsystems - Part 1:
General speciﬁcation”
ii) IEC 61280-2-9: “Optical signal-to-noise ratio measurement for
dense wavelength-division multiplexed systems”
iii) IEC 61280-1-3: “Central wavelength and spectral width
measurement”
iv) IEC 61280-2-1: “Receiver sensitivity and overload
measurement”
v) IEC 61280-2-2: “Optical eye pattern, waveform and extinction
ratio measurement”
vi) IEC 61280-2-11: “Averaged Q-factor determination using amplitude
histogram evaluation for optical signal quality monitoring”
vii) IEC 61280-2-8: “Determination of low BER using Q-factor
measurements”
The committee submitted the following JIS draft of IEC to JSA in
October 2010, and the draft was deliberated on by the Standards
Coordination Subcommittee in January 2011.
・ IEC 61280-2-10: Time-resolved chirp and alpha-factor measurement
of laser transmitters
The following translation preliminary draft of IEC/TR was submitted
to the Ministry of Economy, Trade and Industry in October 2010, and
deliberated on by the Standards Coordination Subcommittee in January
2011.
・ IEC 61282-8TR: Calculating dispersion penalty from measured
time-resolved chirp data
This year, the committee started the translation of the following IEC
standard, because the committee is requested to accelerate JIS
standardization of IEC standards of test methods.
・ IEC 61280-2-3: Measurement of jitter and wander parameters
At the same time, the committee continued its work on revising the
existing translation reference list of technical terms. Nineteen technical
terms were added to the list.

9.	Optical Measuring Instrument Standardization Committee
Aiming at the completion of the ﬁrst JIS draft on which the committee
had been working for several years, this ﬁscal year the committee
investigated standardization of test/calibration methods of optical
measuring instruments. As for international standardization, as the
revision of “Calibration of optical time-domain reﬂectometers (OTDR)”
was published as an international standard by IEC, the committee
completed the translation of the standard for JIS. On the other hand, as
for “Calibration method of tunable light source,” IEC published an NP
document. The door to an international standard was open. Furthermore,
as for “Calibration of wavelength/optical frequency measurement
instruments,” the committee continued the discussions and investigations
toward the JIS standardization by translation. On the other hand, as for
the domestic JIS standards, the committee continued discussions and
investigations towards preparation of a preliminary revision draft of
“Test methods of optical wavelengthmeters.” In addition, the committee
started discussions on making a preliminary revision draft of “Test
methods of OTDR.”
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10. TC 76/Laser Safety Standardization Committee

9.1 International Standardization (IEC/TC 86/WG 4) Trends
IEC/TC 86/WG 4 is a working group to examine standardization in
calibration methods and procedures of optical measuring instruments.
When it comes to standardization, a sub-working group is established
for each optical measuring instrument and subsequently proceeds with
its work. In June 2010, the IS on OTDR calibration method for multimode ﬁbers was published. The WG 4 Seattle meeting deliberated on
the rev.6 working draft of calibration methods of tunable optical source,
for which Japan had been taking a role of the project leader, and on the
rev.5 working draft of optical frequency meter calibration method. It
was agreed that the rev.6 working draft of calibration method of tunable
optical source was to be promoted to NP. After the meeting, the NP
document was published in November 2010. In addition, the revision
draft of the CDV of calibration method of optical wavelengthmeters
was approved, and the FDIS is expected to be published.

10.1 Deliberation of JIS Version of IEC 60825-1
Although JIS C 6802 “Safety of laser products” had been revised in
2005 in accordance with IEC 60825-1 Ed. 1.2 published in 2001, there
was the urgent issue of how to revise the corresponding JIS in accordance
with the revision of IEC 60825-1 Ed. 2 published in 2007, in which
LED was removed from the scope of the standard.
The committee proposed the revision draft spontaneously in FY 2009.
The draft, after the deliberation at JSA Standards Coordinating
Subcommittee, was submitted to JISC in November, was deliberated
on at the Technical Committee on Electronics, and published on March
22, 2011.
10.2 Activities for IEC/TC 76
International standards on the safety of laser products are deliberated
at IEC/TC 76 (Optical radiation safety and laser equipment). For
meetings in FY 2010, the general meeting was held in Seattle in October,
and only WG1 and WG5 were held in San Jose in March. The following
are the summaries of the WGs, putting emphasis on the general
meeting:
WG 1 (Laser radiation safety)
Looking forward to the revision of IEC 60825-1, the reconﬁguration
of documents, the elimination or holding of the condition 2, establishment
of Class 1C, re-examination of Class 3R, etc. were discussed. As for
the re-examination of Class 3R, the secretary proposed that 3R will be
limited to CW of C6 = 1 to correspond to the risk variation. However,
many comments saying that the freedom of 3R should not be limited
were provided against the secretary proposal, so the secretary withdrew
the proposal. In the San Jose meeting, revision draft of IEC 60825-1
was proposed.
WG 3 (Laser radiation measurement)
DTR of IEC/TR 60825-13 Ed. 2 was deliberated on, and an agreement
to publish TR wasreached. The publication of a separate appendix for
guidance corresponding to Fig. 5 (Condition 2) in IEC 60825-1 was
agreed to, but the positioning of the appendix is unclear, because Fig.
5 corresponding to the condition 2 is planned to be deleted in the next
edition.
WG 4 (Safety of medical laser equipment)
IEC/TR 62471-3 (Safety of intense pulsed light source equipment Guidelines for the safe use of intense pulsed light source equipment on
humans) was deliberated on. The ﬁnal draft is planned to be ﬁnished at
the next yearʼs meeting after the NP circulation.
The WG started the revision of IEC 60601-2-22 “Safety standards of
medical-use laser equipment.”
WG 5 (Safety of fiber optics communication systems)
The revised edition of IEC 60825-2 (Safety of optical ﬁber
communication systems) was published as amendment 2 Ed. 3.0 on
September 22, where the descriptions on condition 2 was revised and
the descriptions on the conditions less than 1,400 nm are the same as
in IEC 60825-1.
IEC/TR 60825-17 (Safety aspects for use of passive optical
components and optical cables in high power optical ﬁbre communication
system) was revised and published on November 10, 2010. However,
so many technical issues remained, that it was agreed that work for
revising will be started immediately after the publication of the TR in
cooperation with TC 86. At the same time, transferring some of the
requirements of the TR to IEC 60825-2 was agreed to. Japan is strongly
requesting that the revising work of IEC/TR 60825-17 should be done
prior to the discussions of transferring requirements of the TR.
WG 7 (High power lasers)
Revision draft of IEC 60825-4 (Laser guards) Appendix D was
deliberated on. A revision draft was circulated, reﬂecting comments

9.2 Standardization of “OTDR calibration”
As IEC published two documents (IEC 61746-1 Ed. 1.0 and IEC
61746-2 Ed. 1.0) as the revision of IEC 61746, it became necessary to
revise the translation JIS in order to catch up with the new publications.
The committee worked on translating those international standards for
JIS standardization, and competed the preliminary translation drafts.
The drafts are scheduled to be applied to the public solicitation for JIS
standard.
9.3 Revising “OTDR Test Method”
The committee started the discussions on the consistency between
JIS C 6185 “Test methods of optical time-domain reﬂectmeters” and the
translation JIS mentioned in 9.2, and agreed that the following points
are suspected to be inconsistent.
(1) Regarding distance accuracy, the standards adopt different models
for distance deviation.
(2) The standards notate the calibration results in different ways.
The committee discussed and agreed to maintain consistency with
IEC 61746, by revising JIS C 6185 to resolve these inconsistencies.
9.4 Revision of JIS “Test method of optical wavelengthmeters”
As for the revision of JIS C 6187 “Test method of optical
wavelengthmeters,” the committee had discussed the revision to maintain
consistency with the IEC “Calibration method of optical
wavelengthmeters,” in step with the international standardization. This
ﬁscal year, the committee continued the discussions, focusing on how
to treat “Uncertainty.” During the discussions, the committee agreed on
the points to be revised in the present test method, and sought how to
revise the document to modify them.
9.5 International Standardization of “Calibration of tunable light source”
The committee proposed a revised draft in May 2010, after having
re-investigated and re-discussed based on the additional comments and
suggestions provided by Canada, etc. in IEC/TC 86/WG 4 (Teddington
meeting, September 2009). At IEC/TC 86/WG 4 (Seattle meeting) in
October 2010, the committee sought an approval of the draft as an NP
document.
9.6	JIS Translation Standardization of “Calibration method of optical
wavelengthmeters”
The committee started translation work along with the distribution
of the CDV document of IEC 62129-2 Ed. 1.0, and completed the
translation draft in January 2010. The committee continued discussions
on the draft and submitted comments to IEC in June 2010.
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from France (an O-member) as well as the comments by Japan and
Germany.
WG 8 (Development and maintenance of basic standards)
The document reconﬁguration of IEC 60825-1 is being done jointly
with WG1. Also, simpliﬁcation of notations on labels is being
discussed.
Along with revising IEC 60825-14 (A userʼs guide), descriptions on
labeling, management standards, corresponding risks, risk assessment,
control measures, etc. were reviewed, and the transfer of the draft
document to CD.
WG 9 (Non coherent sources)
The status was presented regarding the revision work on IEC 62471
(Photobiological safety of lamps and lams systems), under way by an
ad-hoc group consisting of members of TC 76, TC 34/SC 34A and CIE/
TC 6-47. Although the necessity of appendices that could help understand
the theoretical backgrounds was discussed, no speciﬁc work plans have
been proposed yet by the ad-hoc group that will be in charge of the
work.
Issues relating to the application of IEC/TR 6247-1 (Guidance on
manufacturing requirements relating to non-laser optical radiation safety)
were discussed.
JWG 10 (Safety of lasers and laser equipment in an industrial
materials processing environment)
This WG is a joint working group with ISO/TC 172/SC 9.
ISO/IEC 11553-3 FDIS was discussed, and the revision draft was worked
out and agreed to.
As for the revision of ISO/IEC 11553-1 and -2, in order to correspond
to the EU Directive stipulating protection of workers from risks of
artiﬁcial optical emissions, addition of documents including requirements,
etc. was discussed.
Joint meeting of WG 1 + 8 + 9
As for IEC 62368-1 Ed. 2.0 (Audio/video, information and
communication technology equipment -Safety requirements), TC 108
has an idea of three-staged risk classiﬁcation, RS-1, RS-2 and RS-3, for
use of Audio visual equipment, where the ﬁrst Safety Guard (label)
should be implemented between RS-1 and RS-2, and the second Safety
Guard (hardware) between RS-2 and RS-3. As for the assignment of
the seven classes of laser and four classes of non-laser to the three levels
of classiﬁcation, a CD has been proposed. It is necessary for TC 34 and
TC 76 to submit comments for modiﬁcation as needed.
As for the problem presentation from TC 34/SC 34A that it is necessary
to propose to ICNIRP as an issue the necessity of detailed examination
of the exposure time of 100 seconds used for differentiating RG-1 and
RG-2, it was agreed that the WG9 convener will prepare the response
draft to TC 34.
As for the IEC standardization of measurement methods for the
biological safety assessment for non-laser light sources which correspond
to IEC 6085-13 for laser light sources, China presented a proposal. It
was agreed that an NP should be prepared at ﬁrst in close coordination
with the existing documents or the activities under way such as CIE
127-2 for the general measurement methods for LED optical
characteristics, and the investigations by CIE/TC 2-58 for the brightness
and the investigations by CIE/TC 6-55 for the optical characteristics
other than brightness, for the measurement methods for LED optical
characteristics which take into account biological safety.
Joint meeting of TC 76 + TC 86
Although TC 76 has been in charge of safety of lasers, it was reafﬁrmed
that, as for creating documents on laser safety, technical information on
ﬁber optic components provided by TC 86 is essential. As a result, the
establishment of a correspondent group on high power light sources in
TC 86 was agreed to.
A joint meeting of TC 76 + TC 86 will be held at the General Meeting

in Melbourne in 2011.
10.3 Future Tasks
JIS C 6803 “Safety of laser products-- Safety of optical ﬁber
communication systems” was published in 2006. Although it is compliant
with the international standard IEC 60825-2 Ed. 3.0 (Safety of ﬁbre
communication systems), the JIS does not cover the contents of
amendment 1 and amendment 2 made later to the IEC standard. The
committee will work on corresponding revisions in FY 2011.

11. ISO/TC 172/SC 9 Japanese National Committee
11.1 Outline and Committee Meetings
The committee carries out various activities including settlement of
domestic opinions and deliberation of draft international standards
proposed by ISO/TC 172/SC 9 (WG 1: Terminology and test methods
for lasers, Working Group 3 (WG3): Safety, WG4: Laser systems for
medical applications, WG6: Optical components and their test methods,
WG7: Electro-optical systems other than lasers, JWG1: Diode lasers),
which is in charge of preparing international standards on lasers.
In the ﬁscal year, the committee, having only one meeting, carried
out document deliberation work on an email basis. There were no
international meetings held this ﬁscal year. As for the activities of WG
7, “Guideline for method of measuring microlens array,” of which Japan
was in charge of documentation, was published as ISO/TR 14880-5 in
December 2010. On the other hand, as for the activities of WG1, a
proposal for “Standardization of semiconductor lasers for sensing” was
discussed, and it was agreed to publish the measurement method as a
TR and publish the already determined technical terms and symbols as
an OITDA standard after their citation is approved by ISO and IEC.
As for the issue at the Berlin meeting in November 2009 as to whether
an exceptional vote by four countries is allowed for the NP going to be
rejected by losing approvals from ﬁve countries, a questionnaire on the
exceptional measure due for August 30 was sent to each P member
country in July 2010. The exceptional measure was ratiﬁed. The country
in charge of administration immediately sent a request dated September
7, 2010 for a four-country vote to ISO/TMB. The request dated October
7, 2010 for a vote on the exemption to the ﬁve-country vote was sent
to each TMB country. Each country was notiﬁed that the four-country
vote was approved as TMB Resolution 130/2010 dated November 22,
2010. The preferential measure not only enabled proper progress for
the standard revising activity of SR which had stagnated since 2008,
but also made possible the expectations of smooth approval of NP
proposals that Japan is going to make.
11.2 Deliberation on Voting Documents
The lists of circulated documents for voting are shown in Table 3.

12. Optical Disk Standardization Committee
The Optical Disk Standardization Committee is a standardization
group specializing in the standardization of optical disk and related
technologies, and mainly responsible for providing domestic standard
drafts and conducting surveys on trends of related technologies.
The committee called on key experts in the ﬁelds of optical disks and
standardization in the relevant domestic organizations, and set up the
following subcommittees: three media subcommittees (1st Media
Subcommittee: Magneto-optical disk (MO), 2nd Media Subcommittee:
Phase-change optical disk (PC), and 3rd Media Subcommittee: ROM/
recordable disks) according to the physical properties of optical disks,
the Format Subcommittee mainly dealing with logical formats, and the
Maintenance Subcommittee.
In ﬁscal year 2010, the committee completed the three following JIS
drafts. Those drafts are under deliberation by the Standards Coordination
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(1) Activities for JIS drafting
The subcommittee provided support towards approval and issuance
of JIS for ISO/IEC 29121, surveyed the trends in the internationalization
of the test speciﬁcations for life time estimation of optical disks
(revision of ISO/IEC 10995, etc.), and also took actions in response
to the trends. At the same time, the subcommittee took actions to
revise CD-RW (JIS X 6283: 2009) in accordance with the abolishment
of JIS S 8605 (Compact disc digital audio system), as well as actions
coping with the abolishment of summary JIS.
(2) Surveys of the trends in technologies related to standards
The subcommittee surveyed the DVD Forum and BD Association
for the trends in technologies related to standards.
At the same time, the subcommittee discussed actions to cope with
the abolishment of summary JIS and agreed that the subcommittee
will not prepare full translation of any standard for JIS. It discussed
corresponding actions for JIS X 6283: 2009 to cope with the revision
of ISO/IEC 17341, and conﬁrmed that there will be no need to revise
the JIS.

Subcommittee and Technical Committee on Information Technology.
(1) Data migration method for DVD-R, DVD-RW, DVD-RAM, +R,
and +RW disks (2nd Media Subcommittee)
(2) 120 mm (8.54 Gbytes per side) and 80 mm (2.66 Gbytes per side)
DVD recordable disk for dual layer (DVD-R for DL) (3rd Media
Subcommittee)
(3) Universal Disk Format (UDF) 2.01 (Format Subcommittee)
As for the investigation activities, each subcommittee had previously
made introductions on the trends in internationalization of standards
and future technologies in the ﬁelds related to the activity of each
subcommittee independently in the activity report. However, the number
of the international academic conferences to be watched is not so large,
so overlapping was frequently found in the reports. Therefore, in this
ﬁscal year, it was decided that the descriptions of investigations on
international standardization and future technologies be removed out
of the reports by each subcommittee, and put in a report independent
of subcommittees. The responsibility for the independent report was
assigned beyond the boundary of subcommittees. This enabled the
committee to successfully provide optical disk users with the latest
information without overlapping.

12.3 3rd Media Subcommittee (ROM)
This ﬁscal year, the subcommittee surveyed the following three topics
for the surveys on the standardization of physical speciﬁcations of ROM
type optical disks and recordable (write once) optical disks, and reliability
assessment standardization activities.
1) Follow-up of JIS drafting and deliberations of ROM type and
recordable optical disks (DVD: Read only disk): The subcommittee
discussed for maintaining the so-far enacted JIS standards, and at the
same time, took actions on revising JIS. As a result, the subcommittee
completed the discussions through the examination on the JIS draft
and conﬁrmation of the preliminary draft revised items, obtained
approval in the parent committee, and submitted the draft to the
Japanese Standard Association.
2) Surveys on the mutual compatibility of ROM type optical disks and
recordable optical disks, market trends and future technologies: The
subcommittee conducted surveys on the situations of the market
acceptance of high-density read-only disks using blue-violet LEDʼs,

12.1 1st Media Subcommittee (Magneto-Optical Disk)
The subcommittee surveyed the trends in the standardization,
technology, and industry of magneto-optical disks, and found no
signiﬁcant new trend within the current ﬁscal year.
As for the JIS standardization, the following three new JIS standards
were enacted: JIS X 6279: Information technology-Data interchange
on 90 mm optical disk cartridges-Capacity: 1.3 Gbytes per cartridge,
JIS X 6280: Information technology-Data interchange on 130 mm
magneto-optical disk cartridges-Capacity: 9.1 Gbytes per cartridge, and
JIS X 6270: Information technology - Data interchange on 90 mm optical
disk cartridges - Capacity: 2.3 Gbytes per cartridge
12.2 2nd Media Subcommittee (Phase-Change Optical Disc)
Major activities of the 2nd Media Subcommittee in the current ﬁscal
year were as follows:
Table 3
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Standardization
trends in the technological developments for the next-next generation
optical disk, read-only optical disks, high speed recording on
recordable optical disks, and trends in high-functionalized recording
such as double layer recording.
3) Survey on the standardization of the reliability assessment of ROM
type optical disks and recordable optical disks: The subcommittee
conducted surveys, including on the trends in international
standardization of reliability assessment.

illuminance matrix of module output characteristics and the method of
evaluation of electric power generation, by using a linear interpolation
method for data obtained from a round robin exposure test in which
crystal-Si photovoltaic cell modules, amorphous Si photovoltaic cell
modules, multi junction photovoltaic cell modules and compound
photovoltaic cell modules are measured. The temperature-illuminance
matrix corresponds to IEC 61853 (Photovoltaic (PV) module performance
testing and energy rating) Part 1. The degree of coincidence between
the temperature-illuminance matrices, obtained by the typical four I-V
curves measured in Sapporo (in August 2007) and in Tosu (in April
2008) with crystal -Si photovoltaic cell modules in the outdoor natural
sun light was very high. Therefore, it was concluded that a temperatureenergy matrix obtained from a reference I-V curve at a different
geographical measurement point can be used for analysis at another
location. Also, it was conﬁrmed that the temperature-illuminance matrix
is consistent with that obtained in an indoor solar simulator, with a
deviation of less than three percent except in a low illuminance
environment of 200 m W / m2.
As for amorphous cells, the temperature coefﬁcient generated from
the temperature-illuminance matrix obtained from the outdoor exposure
data of amorphous photovoltaic cell modules exposed in Okinoerabu
Island reﬂected the low temperature coefﬁcient characteristics of
amorphous photovoltaic cells. The cumulative output power during the
outdoor exposure coincides with the output energy estimated from the
temperature-illuminance matrix, with a 3.5% difference. Thus its
effectiveness is similar to that of crystal-Si modules. Although before
the experiment, as for amorphous photovoltaic cells, energy rating was
considered inapplicable due to the light aging and the hysteresis effect
on conversion efﬁciency caused by the anneal effect in summer and
winter, it was concluded that, by this method, the energy rating estimation
in standard day conditions is possible for amorphous cells by using a
temperature-illuminance matrix derived from the outdoor exposure data
obtained at any geographical area corresponding with the reference
condition for a certain period of one to two months. Although in an early
stage, analysis has conﬁrmed that the method is also effective for multi
joint photovoltaic cells or compound photovoltaic cells. Therefore, it is
conﬁrmed that the method is widely applicable independent of types of
photovoltaic cells or areas or seasons of outdoor exposure tests.
As for the conﬁguration of the OITDA standard preliminary draft,
the committee agreed to proceed to drafting standards on the basis of
IEC 61853 NWIP (1995), paying attention to the consistency in
conﬁguration with that of IEC standards, keeping the scope consistent
with that of IEC 61853, and targeting the speciﬁcation of the reference
output energy (Wh/day).
The IEC / TC 82 / WG 2 is proceeding with the deliberation of IEC
61853 (Photovoltaic (PV) module performance testing and energy rating)
under a newly established working group. The results of the activities
of this ﬁscal year are scheduled to be presented in the working group
as effective implementations for the deliberation of part 1 and part 4,
and are expected to have an important position in future IEC standards
deliberations.

12.4 Format Subcommittee
The subcommittee conducted the following activities as part of the
surveys on the volume and ﬁle format of optical disks, including those
continued from FY 2009:
(1) JIS standardization of UDF2.01
The subcommittee completed the ﬁrst JIS draft. The draft was under
deliberation at the Standards Coordination Subcommittee at the end of
the ﬁscal year.
(2) Revising JIS X 0607
The subcommittee agreed on its policy for multi-part conﬁguration
of the standard, and held a public hearing on the ﬁrst JIS draft. After
that, through the discussions at the Technical Committee on Information
Technology on the continuation of the standard as a summary JIS, it
was decided that the standard will survive exceptionally.
(3) Amendment of ISO 9660
The subcommittee, on the scheduled periodic review of ISO 9660,
submitted a revise proposal to the Information Technology Standards
Commission of Japan (ITSCJ), and at the same time, made a preliminary
amendment draft of ISO 9660.
(4) File Allocation System with minimized reallocation
The subcommittee submitted a standard creation proposal to the
Optoelectronics Industry and Technology Development Association
(OITDA). The subcommittee named the standard “File allocation system
with minimized reallocation.”
12.5 Maintenance Subcommittee
Maintenance of JIS standards is generally done by experts routinely.
In this ﬁscal year, the subcommittee requested the 1st Subcommittee to
designate experts for the following three standards enacted on January
20 2011: JIS X 6280 (Information technology-Data interchange on 130
mm magneto-optical disk cartridges-Capacity: 9.1 Gbytes per cartridge),
JIS X 6279 (Information technology-Data interchange on 90 mm optical
disk cartridges-Capacity: 1.3 G bytes per cartridge), and JIS X 6270
(Information technology - Data interchange on 90 mm optical disk
cartridges - Capacity: 2.3 Gbytes per cartridge).
In this ﬁscal year, no standards watched by the subcommittee need
to be maintained. The subcommittee monitored and made public on the
OITDA web site the status of the standards from the creation of ﬁrst
drafts by each subcommittee to their publication as JIS standards. The
progress-status-table on the web site is updated, after being checked by
the administration ofﬁce and conﬁrmed by the subcommittee, showing
the stage where the draft is in.
The stages are as follows: preparation of subcommittee ﬁrst draft,
approval by the Optical Disc Standardization Committee, submission
to JSA, submission to the Ministry of Economy, Trade and Industry
(METI), deliberation, approval by the Technical Committee on
Information Technology, delivery of the METI response version to JSA,
and publication.

13.2	Standardization of the Method of Evaluating New-Type Photovoltaic
Cells
As for the standardization of the method of evaluation new-type
photovoltaic cells, the committee has set, as the ﬁnal target, the
arrangement of a comprehensive standard system covering evaluation
method of multi-joint photovoltaic cells, CIS photovoltaic cells, and
dye-sensitized organic photovoltaic cells. By the previous ﬁscal year,
the committee accomplished a survey on the matching process with IEC
standards, and compared JIS with IEC standards as for application scope,
speciﬁed items and contents of speciﬁcations, and determined the nine

13. New Type Solar Cell Standardization Committee
13.1	Standardization of the Method of Evaluating the Rated Output of
Photovoltaic Cells (Rating)
The committee investigated the method to create temperature-
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15.	International Standardization Promotion Project by
Utilizing International Human Resources

processes for making comprehensive. In accordance with these
comprehensive processes, this ﬁscal year, the committee made the
following three drafts: JP03, JP06 and JP11.
i) JP03 (solar simulator) comprehensive ﬁrst draft of IEC 60904-9
ii) JP06 (measurement method of spectral sensitivity) comprehensive
ﬁrst draft of IEC 60904-8
iii) JP11 (traceability) comprehensive ﬁrst draft of IEC 60904-4
On the other hand, the following three comprehensive drafts completed
and submitted by the last ﬁscal year were ofﬁcially announced on January
20, 2011.
i) JIS C 8904-2 “Photovoltaic devices-Part 2: Requirements for reference
solar devices”
ii) JIS C 8904-3 “Photovoltaic devices-Part 3: Measurement principles
for photovoltaic (PV) solar devices with reference spectral irradiance
data”
iii) JIS C 8904-7 “Photovoltaic devices-Part 7: Computation of the
spectral mismatch correction for measurements of photovoltaic
devices”
Although the committee, according to the comprehensive process,
has to make preliminary drafts of the remaining JP04 (power
measurement method of photovoltaic cells), JP05 (compensation method
of temperature and illuminance) and JP07 (linearity measurement),
because the reference frequency of JP07 is expected to decrease, the
necessity of the comprehensive standard should be reviewed during
planning activities for the next ﬁscal year onwards.

15.1 Background
Along with the remarkable advances in technology related to lasers
in recent years, the replacement of conventional expensive large scale
laser equipment with small sized highly efﬁcient semiconductor lasers
is progressing. At the same time, in the market of laser applied equipment,
along with such substitutions of low intensity low efﬁcient solid-state
or gas lasers with high intensity high efﬁcient ﬁber lasers, the shares of
the market have been shifted. The standardization activities in ISO / TC
172 / SC 9 focusing on the standardization of laser measurement methods
have been done under the leadership of the U.S., Germany, Japan,
England and France. However, recently only Germany and Japan took
a leading role in the activities. As an extreme example, the U.S. frequently
abstains from voting on the circulated documents.
In addition, although Germany is in the administrative position, along
with the retirement of the secretary in the latter half of 2007 who had
long served and had international negotiation ability, so-called lobbying
activities have not been continued. In such circumstance, only one out
of nine voted NP documents were approved in twelve months. Facing
the situation, the country in the administrative position made public the
voting results without any negotiations, and as result eight documents
were left unapproved. The cause is considered that although most of
the member countries were in favor of the documents at the voting, no
specialists are designated. In the present situations, the approval of NP
proposals from member countries including Japan would not be
expected.
Therefore, the committee will take such actions as asking proper and
capable persons to participate in the activities, working on the related
organizations, asking P member countries such as England, the U.S.
and France to send competent persons to the project, working on P
member countries having no experiences of participation such as Korea,
requesting O member countries having capable persons to become a P
member (such as Switzerland), asking countries having appropriate
persons to register as a P member (such as Norway), collecting specialists
and gathering more countries attending deliberation meeting regularly.
The committee, through the above mentioned activities, will make an
environment where proposals from Japan will be deliberated smoothly
and internationally standardized without delays.

14. IEC/TC 82/WG 2 Japanese National Committee
IEC / TC 82 (Solar Photovoltaic Energy System) / WG2 (Ground
Solar Cell Module): The following are the activities in this ﬁscal year
on the international standard deliberation. WG2 held the international
standardization meetings in May (Baltimore, U.S.), and in September
(Koln, Germany). It also exchanged information and opinions with the
domestic committee and concerned parties. Through these activities, it
discussed ongoing IEC new standards drafts, maintenance documents,
and proposed contents.
Table 4 shows the status of the major standards documents under
deliberation at IEC / TC 82 / WG 2. As a new standard, IEC 61853-1
Ed.1 (Photovoltaic (PV) module performance testing and energy rating
- Part 1: Irradiance and temperature performance measurements and
energy rating) was published, and IEC 61853-2 Ed.1 (Photovoltaic (PV)
module performance testing and energy rating - Part 2: Measuring the
performance effect) was circulated as CDV. The NP of tests by ammonia
was approved, and proceeded to deliberation of new standard.
Regarding the amendment of standard, during the deliberation of IEC
6173-1 Ed.2, “Material Deformation Test” was proposed, to observe the
creep in plastic by setting the RTI to at least 90 degrees Celsius. The
test checks whether the melt mass ﬂow rate (MFR) or the melt volume
ﬂow rate (MVR) of the plastic material satisﬁes the speciﬁcation, or, if
the speciﬁcation is not satisﬁed, requires a test of the module structure.
As for the test, Japan has already established a material study group,
which is taking actions to correspond the test standard. Regarding
Material (material evaluation), the study for preparing the NP draft (next
proposal target) was started by the six newly established working groups.
Japan is also participating by providing members.
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15.2 Items in Activities and Targets
The target of the activities is to construct a system in ISO / TC 172 /
SC9 that enables complete deliberations. For the target, the committee
will make a ﬁrm relationship for cooperation with Germany, establish
standardization strategies, and persuade P member countries to participate
in deliberations. At the same time, the committee will make proposals
related to the following topics:
• Semiconductor lasers for sensing
• Revision of Optical Wave-guide Speciﬁcation (ISO 11807 series)
• Hologram Measurement Method
• Micro Lens Array – Test Method Guidance
In addition, the committee will help in proposals from Germany such
as Ultra short length pulse laser to be standardized through the mutual
cooperation with Germany.
After the expiration of the term of the chair of SC 9, in seeking the
chair position for Japan, the committee will take actions in cooperation
with Germany in order to build the SC management structure through
the cooperation of Japan (chair) and Germany (administrator).
The following are the major targets of the activities in this ﬁscal year.
(1) Completion of TR “Micro Lens Array- Guideline of measurement
method”
(2) Reconﬁguration of “Semiconductor Laser for Sensing”, and start of
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Standardization
Table 4

Major Standards (draft) Under Deliberation at IEC/TC 82/WG 2

revision of the existing documents and completion of TR
(3) Forming an afﬁrmative group for publishing “Hologram Measurement
Method” as NP
(4) Search of new standardization themes such as ﬁber lasers, etc.

Methods” is scheduled to be circulated in WG1, and then proposed
as NP next year. As for ISO 11145 which needs to be revised, an NP
will be proposed at the same time.
(3) With the help of international consultant VUB, contracted for the
activities, an expert from Belgium promised to cooperate. The
committee did public relations work in Photonics West 2010, and
recruited experts from the U.S. and Germany. They were proposed
as experts to the domestic committee in the U.S. and Germany with
their consents. In addition, Colour Holographic Ltd. in England was
registered as an expert, and Korea also registered. Moreover, the

15.3 Activity Results
(1) Completed with the publication on December 6, 2010
(2) Completion of OITDA standard related to “Terms and Symbols.”
The standard is scheduled to be published upon obtaining the
approvals by both administration ofﬁces. TR draft of “Measurement
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committee is asking an expert from France to cooperate.
(4) As for ﬁber sensing, the committee surveyed the situation of revision
of the standard in IEC /SC 86C, and sought cooperation with a
domestic conference in Italy. On the other hand, as for ﬁber lasers,
the committee established a subcommittee, and the activities of the
subcommittee will be introduced in the next section, especially this
ﬁscal yearʼs priority activity items.

on de-facto basis. Therefore, safety problems of ﬁbers and light sources
are concerns as output power increases. Below are the results of surveys
on the ﬁber optic systems for beam delivering in high power lasers such
as processing ﬁber lasers, for the purpose of establishing standards on
safety of ﬁber lasers in the future.
(2) Current status and trends in beam delivery fiber systems
(a) Optical fiber core
The subcommittee made surveys of core characteristics and end
processing of optical ﬁber cores. The survey items of cores are: typical
core structures, basic requirements of cores, beam quality, optical
characteristics required for cores, mechanical characteristics, and
trends in technological developments. The survey items of end
processing are: damage protections, protective measures while not
in use, and actions when damage occurs.
(b) Beam delivering fiber cable
The subcommittee made surveys on functions, structures,
characteristic indices and assessment, and guidelines of cabling. As
for the characteristic indices and assessment, from the standpoint of
securing safety, the surveys were made on the critical items for the
characteristics indices and testing of beam delivering ﬁbre cables for
high-power lasers, and applicability of the already standardized
characteristics indices and testing for optical communications.
(c) Optical high power connectors
The subcommittee made surveys on classiﬁcation of high power
optical connectors, structures and functions of high power optical
connectors and speciﬁed items. Although connectors are generally
used in a pair of plug and receptacle, the survey in this ﬁscal year
was focused on plugs. Receptacles attached to collimators and
switches, etc. will be surveyed next year.
(d) Maintenance
In currently used processing ﬁber lasers, a series of components
from the exciting semiconductor lasers to the end of the ﬁber laser
are enclosed in a black box, and the user maintainable parts are limited
to ﬁber emission ends onwards. Therefore, as for maintenance, the
survey was made on the current status of the cleaning of the optical
components installed at the output ends of ﬁbers, and the mechanism
and classiﬁcation of laser damage of optical components.

15.4 Fiber Laser Subcommittee
(1) Background and History
The Fiber Laser Subcommittee was established in December 2010
for the purpose of development of new items for standardization. The
subcommittee is expected to develop new themes, especially in the ﬁeld
of safety.
Fiber laser, a type of solid-state laser, is a collective term for lasers
utilizing rare earth doped ﬁber and other optical ampliﬁer ﬁbers for a
medium. Recently, this type of laser received much attention in industrial
applications such as laser measurement and laser machining. Its major
advantages are as follows: more stable against external disturbances
because it does not depend on spatial transmission, high efﬁciency due
to the sufﬁcient overlap of exiting light with the gain medium, and heat
stability enabling superb spatial characteristics.
Fiber lasers have diverse technologies. As for the oscillation frequency,
similar to solid-state lasers, a wide range of frequency range was
reported, such as visible light, 1.0μm, 1.5μm and 2.0μm bands. As
for the output power, a wide range of output power ranging from several
tens of milliwatts to kilowatts was reported. The pulse width is diversiﬁed
from nano second pulses by Q switch, to pico seconds and femto seconds
by mode synchronization. The industrial use ﬁber lasers are generally
classiﬁed into the following two categories: large systems equipped
with high power CW light sources from several hundreds of watts to in
excess of a kilowatt, used for welding or sheet metal processing, which
are being used widely, and systems equipped with pulse light sources
generating nano pulses, which are used for laser marking.
Because most of the systems in practical use are made by overseas
companies, such as IPG Photonics in the U.S. and its German subsidiary
IPG Lasers, the speciﬁcations of the ﬁbers or the light sources are made
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Educational and Public Relations Activities
1.

InterOpto

The International Optoelectronics Exhibition 2010 (InterOpto 2010)
was held from September 29 to October 1, 2010 with the theme
“Photonics opens up next generation technology.” It was held at the
Paciﬁco Yokohama Exhibition Hall in the Minato Mirai zone of
Yokohama City. It was cancelled the previous year due to circumstances,
but devoted efforts and support by various people successfully brought
InterOpto back in 2010.
InterOpto was and two other exhibitions were previously held
separately, but starting in 2010, InterOpto is being held at the same time
and place with BioOpto JAPAN (held by ICS Convention Design, Inc.)
and LED JAPAN Strategies in Light (held by ICS Convention Design,
Inc. and Pennwell Corporation). InterOpto is held by OITDA, with
planning and promotion by ICS Convention Design, Inc. It is supported
by the Ministry of Economy, Trade and Industry, Japan External Trade
Organization, Manufactured Imports and Investment Promotion
Organization, Embassy of the United States in Tokyo, Japan (U.S.
Commercial Service) and the Embassy of Switzerland in Tokyo. It is
co-supported by the German Chamber of Commerce and Industry in
Japan, The Japan Society of Applied Physics, The Society of Instrument
and Control Engineers, The Japan Society for Precision Engineering,
The Institute of Electrical Engineers of Japan, The Institute of Electronics,
Information and Communication Engineers, Communications and
Information network Association of Japan, The Japan Electrical
Manufacturersʼ Association, Japan Electronics and Information
Technology Industries Association, The Japanese Electric Wire & Cable
Makersʼ Association, Japan Laser Processing Society, The Japan Society
of Laser Technology, Japan Importers Association of Lasers and ElectroOptics, Optical Society of America (OSA) and SPIE (USA).
The exhibition covers a wide range of ﬁelds: lasers/light sources,
optical elements/parts, materials, optical machinery/devices, optical
industry related and services/software. A wide range of technologies
were exhibited, ranging from optical related materials to optical
application systems. There were exhibits by domestic companies and
organizations, and also from overseas, including trading company
exhibits and many foreign companies from North America, Europe,
Asia, etc. As to the exhibition size, there were 120 domestic and foreign
optoelectronics related manufacturers, trading companies, etc. (109 the
previous time) with 140 booths (182 previously). There were 12,213
registered visitors (including visitors to the simultaneously held
exhibitions) over the three days (6,123 the previous time). Thus the
number of registered visitors almost doubled.
The Latest Fascinating Optoelectronic Technology and Special Exhibit
Zone was set up in the Paciﬁco Yokohama Exhibition Hall. This zone
had exhibits by ﬁve companies recommended by subcommittees of
OITDAʼs Optical Technological Trends Committee. These ﬁve companies
exhibited their recommended technologies. The zone also had exhibits
by nine small and medium enterprises which received exhibition support
from OITDA for new optoelectronics industry related projects. They

exhibited technologies for which development was contracted by OITDA
and was completed last ﬁscal year. These projects developed equipment,
devices and systems applying optoelectronics technology: development
of automatic tracking microscope system (Exvision Inc.), development
of retinal observation photography device with phase-conjugation optics
function (Konan Medical, Inc.) and development of next generation
high speed wavelength scanning laser for OCT (santec Corporation).
Meanwhile, the OITDA booth had photo panels presenting an outline
of the optoelectronics industry and technologies, and it showed various
survey reports from survey research on optoelectronics industry
technologies. OITDA also did public relations activities, distributing
the Annual Technical Report (Japanese and English text) for free,
presenting the latest information on optoelectronics industry and optical
technologies, etc.
With good weather, booths in ﬁelds attracting attention and new ﬁelds
were busy with questions from visitors. For example, the photovoltaic
cell and LED ﬁelds are attracting attention, in addition to booths
exhibiting biooptics, medical photonics and other new optoelectronic
technologies. Some booths drew crowds of people who ﬁlled the paths
for each demonstration, showing that visitors came eagerly seeking
technology which can lead to business recovery.
Also, the Latest Fascinating Optoelectronic Technology Trend Seminar
was held on September 29 and 30, and the Exhibitors Seminar was held
on September 29 and October 1 in the exhibit hall.
On September 30, many participants gathered at the adjoining Paciﬁco
Yokohama Conference Center for a special talk on “Trends and View
of 3D Display Market” by Shuji Sugioi of the 1st Research and
Development Department of Fuji Chimera Research Institute, Inc., and
for the Optoelectronics Industry Trends Seminar, and talks on overall
trends and seven ﬁelds of the Optoelectronics Industry. On October 1,
Masataka Nakazawa, Director of Research Institute of Electrical
Communication of Tohoku University gave a special talk on “Paradigm
Shift in Optical Fiber Communications,” and there were Optical
Technology Trends Seminars in eight ﬁelds. The “2nd Optical Materials
and Application Technology Study Group” was also held at the same
time and Conference Center on October 1.
InterOpto2011 will be held for three days from September 28
(Wednesday) to 30 (Friday), 2011. The venue will be the same as the
previous year.

2.

26th Kenjiro Sakurai Memorial Prize (Sakurai Prize)

The Sakurai Prize has been awarded to recognize pioneering roles in
the optoelectronic industry and optoelectronic technology. This year it
was awarded to the following two groups among 17 applicants for their
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method, as the most-likely promising method for the next-generation
higher-speed optical communications, which does digital signal
processing and dispersion compensation after two quadrature components
of the signals are independently received. In the wake of his proposal
and demonstration, ﬁerce international competition has now begun in
the development of high-speed digital processing devices, etc. so as to
realize this method. As a leader in this ﬁeld, Prof. Kikuchi is making
large contributions to development of the optoelectronics industry.”
Mr. Aratani et al of Sony Corporation received the award because,
“Although the Blu-ray disc mastering process previously had the big
drawback of requiring an electron beam lithography device, the awardees
overcame this difﬁculty and then established Phase Transition Mastering
(PTM) technology with higher productivity, which combines a newlydeveloped heat-mode inorganic resist material and a blue laser. This
technology without an electron beam lithography device enabled mass
production of Blu-ray discs, and also triggered and contributed to the
rapid global penetration thereof. Most of the 400 million Blu-ray discs
manufactured globally in 2009 were made using this method. This PTM
technology is also applicable for the ﬁne processing technology ﬁeld,
and is making large contributions to the development of the
optoelectronics industry.”
The award ceremony for these ﬁve awardees was held at the 30th
Anniversary Celebration of OITDA on December 7, 2010. At the
ceremony, Dr. Teiji Uchida, Chairman of the Kenjiro Sakurai Memorial
Prize Committee (Chief Executive Engineer, Institute for Applied
Optics), reported on the selection process and results, and OITDA
Chairman Michiyoshi Mazuka presented the certiﬁcates, medals and
extra prizes to the awardees. Prof. Kikuchi and Mr. Aratani then gave
their greetings and thanks as representatives of all awardees.

(Front row from left) Prof. Kazuro Kikuchi, Mr. Katsuhisa Aratani
(Back row from left) Mr. Shinji Minegishi, Dr. Akira Kouchiyama,
Mr. Shinichi Kai

achievements since 2000. The award “Digital Coherent Optical Fiber
Communications Research” was presented to Prof. Kazuro Kikuchi of
Graduate School of Engineering, The University of Tokyo. The award
“Development and Commercialization of PTM Master Manufacturing
Technology for Blu-ray Disc” was presented to four people: Mr.
Katsuhisa Aratani, Dr. Akira Kouchiyama and Mr. Shinichi Kai of Sony
Corporation, along with Mr. Shinji Minegishi of Sony EMCS
Corporation.
The Sakurai Prize was established as a memorial to the former Director
of OITDA, Dr. Kenjiro Sakurai, who played a major role in developing
the optoelectronic industry, and for the purpose of promoting development
of the optoelectronic industry and technology. In the course of the 25
times it has been offered, the prize has been awarded to 19 individuals
and 29 groups, totaling 114 people.
Prof. Kikuchi was honored because “coherent communication using
light phase and amplitude is ideal for dramatically boosting the
transmission capability of optical ﬁber communications. The awardee
advanced research on coherent optical communication methods over
many years, and in 2005 he led the world by proposing a ʻdigital coherent
communication methodʼ which combines a coherent transmission method
and digital signal processing. Conventionally, dispersion compensation
methods using short-length optical ﬁber with dispersion characteristics
opposite to those of optical transmission paths were used. However, the
awardee proposed and demonstrated a digital coherent communications
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In addition, the following projects were also conducted.
・Laser Safety School
・Examination for Laser Equipment Engineers
・Symposium
・30th Symposium on the Optoelectronics Industry and Technology
・Symposium on Optoelectronics Technology
・OITDA Monthly Seminars
・Public Relations(Publications,Website)
・OptoNews
・Annual Technical Report 2009(in Japanese and in English)
・ Optoelectronics Standardization News(for menbers of the Organization
for Standardization)
・Updated Website(www.oitda.or.jp)
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30th Anniversary Celebration of OITDA
appropriate lectures were carefully selected in the course of the
preparation of this symposium.
The symposium was held from 10am to 3:30pm on December 7 in
“Royal Hall (I)” of RIHGA Royal Hotel, Tokyo. It started with an opening
address by Mr. Yasuhisa Odani, Chief Executive Director of OITDA,
followed by a speech by the guest of honor, Mr. Yutaka Yoshimoto,
Director of the Information and Communication Electronics Division,
Commerce and Information Policy Bureau, Ministry of Economy, Trade
and Industry (METI). Memorial keynote lectures were given by Dr.
Terumi Chikama, Senior Vice President of Fujitsu Laboratories Ltd.,
and Prof. Yasuhiko Arakawa, University of Tokyo. Next, Prof. Kosuke
Kurokawa, Tokyo Institute of Technology, and two other invited speakers
each presented a lecture.

In commemoration of the 30th Anniversary on July 25, 2010, of
OITDA, the corresponding Anniversary Celebration was successfully
held on December 7, 2010, along with the 30th Anniversary Memorial
Symposium on the Optoelectronic Industry and Technology. The
celebration was comprised of the following three events: (1)
Commemorative Ceremony and Commemorative Party, (2) 30-year
meritorious awards and long- service awards, and (3) Publication of
“The 30-year History of OITDA.” The events (1) and (2) were smoothly
executed and were a great success. “The History” is scheduled to be
published in July 2011, taking account of the necessary time to report
on the 30th Anniversary Celebration.

1.

Introduction

To implement the 30th Anniversary Celebration, the 30th Anniversary
Celebration Execution Committee (Chairman: Yasuhisa Odani, OITDA
Chief Executive Director) was established in September 2010, mainly
comprised of OITDAʼs operating committee members. The Committee
began to create the commemorative plan including the above-mentioned
events of (1) Commemorative Ceremony and Ceremonial Party, (2)
30-year meritorious awards and long-service awards, and (3) Publication
of “The 30-year History of OITDA.”

3.

Commemorative Ceremony and Commemorative Party

2.	Memorial Symposium on the Optoelectronic Industry
and Technology

Greeting by Chairman
Michiyoshi Mazuka

Guest speech by
Mr. Yutaka Yoshimoto

Norihiko Ishiguro reads
congratulatory address for
Minister of Economy, Trade and
Industry

Speaker Dr. Terumi Chikama

Greeting reply by Prof. Koji
Ishida

Speaker Prof.
Yasuhiko Arakawa

The Commemorative Ceremony was held from 4pm to 5pm on
December 7 in the same hall, after the 30th Anniversary Memorial
Symposium. The Commemorative Party began at 5:15 pm in “Royal
Hall (II)” of RIHGA Royal Hotel Tokyo.
The Commemorative Ceremony started with an opening speech by
Mr. Michiyoshi Mazuka, Chairman of OITDA (and also Chairman and
Representative Director, Fujitsu Limited) under the moderator, Mr.
Odani, Chief Executive Director. Next was the congratulatory address
by the Honorable Minister Akihiro Ohata, METI (read by Mr. Norihiko
Ishiguro, Director-General, Commerce and Information Policy Bureau,

Speaker Prof.
Kousuke Kurokawa

Since the Symposium on the Optoelectronic Industry and Technology
was also the 30th one, it was named the “30th Anniversary Memorial
Symposium on the Optoelectronic Industry and Technology.” The
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Mr. Shinichi Kai of Sony Corporation, and Mr. Shinji Minegishi of Sony
EMCS Corporation for “Development and Commercialization of PTM
Master Manufacturing Technology for Blu ray Disc.” (See page 51 for
details)
The awarding and the commemorative ceremony ended successfully
and without delay.
Next, the Commemorative Party was held at the hall, and about 230
people participated. The Party began with a greeting speech by Chairman
Mazuka, followed by congratulatory speeches by Mr. Kensuke Tomita,
Deputy Director-General of the Commerce and Information Policy
Bureau, METI, and by Dr. Kenichi Iga, President of Tokyo Institute of
Technology. After the speeches, Dr. Takeshi Kamiya, OITDA Council
Chairman (Professor Emeritus, The University of Tokyo) proposed a
toast to start the party. The participants then chatted pleasantly for about
90 minutes before Chief Executive Director Odani gave the closing
remarks, which successfully concluded the entire program of the 30th
Anniversary Ceremony and Party.

Meritorious awardees (who attended the awards ceremony)

METI). Subsequently the awards part of the ceremony began.
First of all, Chairman Mazuka presented letters of thanks and
commemorative gifts to 16 meritorious awardees who made great
contributions to foster and develop the optical industry and technology
through OITDAʼs activities. Prof. Koji Ishida, Chitose Institute of Science
and Technology, served as representative for the awardees to express
acknowledgement. Next was the long-service award ceremony (to 14
awardees of the staff of OITDA).
In addition, this was followed by the award ceremony for the 26th
Kenjiro Sakurai Memorial Prize. Dr. Teiji Uchida, Chairman of the
Selection Committee, reported the procedure and results of the selection.
Successively Chairman Mazuka presented medals and monetary prizes
to the following ﬁve awardees:
(i) Prof. Kazuro Kikuchi, Graduate School of Engineering, The
University of Tokyo, for “Digital Coherent Optical Fiber Communications
Research” and (ii) Mr. Katsuhisa Aratani, Dr. Akira Kouchiyama and

Congratulatory
address by Mr.
Kensuke Tomita

Congratulatory
address by Dr.
Kenichi Iga

16 meritorious awardees

Annual Technical Report
2010 OITDA

Dr. Akira Arimoto

Prime Optics Co.,Ltd.

Prof. Akira Ishida

Nihon University

Prof. Koji Ishida

Chitose Institute of Science and Technology

Prof. Hiromasa Ishiwatari

Suzuka University of Medical Science

Prof. Masahide Itoh

University of Tsukuba

Prof. Motoichi Ohtsu

The University of Tokyo

Prof. Kosuke Kurokawa

Tokyo Institute of Technology

Mr. Kiyoshi Sakai

Ricoh Co., Ltd.

Mr. Takashi Shibuya

NEC Corporation

Dr. Tomoyuki Toshima

NTT Electronics Corporation

Prof. Masataka Nakazawa

Tohoku University

Prof. Yoshiaki Nakano

The University of Tokyo

Mr. Katsuhiko Nomoto

Sharp Corporation

Prof. Masayuki Fujita

Osaka University, Institute for Laser Technology

Prof. Tetsuya Mizumoto

Tokyo Institute of Technology

Prof. Junichi Yoshida

Chitose Institute of Science and Technology
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Toast by Dr. Takeshi
Kamiya

Main Committees in FY 2010

（As of March 31,2011）
Number of
Meeting

Number of
Members

Chairperson, etc. (Afﬁliation)

Steering Committee
Optoelectronic Industry Trend Research Committee
Optical Communication Research Committee
Optical Storage Research Committee
Optical Input/Output Research Committee
Display Research Committee
Photovoltaic Energy Research Committee
Laser Processing Research Committee
Optical Sensing and Measurement Research Committee
Optoelectronic Technology Trend Research Committee
Optical Materials/Devices(WG1)
Optical Communication Network(WG2)
Optical Storage/Information Processing(WG3)
Display(WG4)
Human Interface(WG5)
Optical Processing/Measurement(WG6)
Photovoltaic Energy(WG7)
Patent Committee
Technological Strategy Development
Optoelectronic Technology Roadmap Working Committee
Optical Network Subcommittee
Laser Processing Subcommittee
Imaging Subcomittee
Breakthrough Technology
Medical Photonics Research Committee
Survey Research on Futuristic Device Technologies
for Optical Communication Committee
Support of New Business Initiatives Committee

2
2
3
3
4
3
4
3
4
2
3
3
4
4
5
3
3
5

0
11
6
6
6
7
14
9
7
48
7
7
7
7
6
7
6
12

S.Azuhata (Hitachi)
T.Kamiya (NAID)
Y.Yamabayashi (Chitose Inst.,Sci.Tech.)
A.Itoh (Nihon Univ.)
S.Iwasai (Konica Minolta Business Technologies)
S.Mikoshiba (Univ. of Electro-Communications)
K.Kurokawa (Tokyo Inst.Tech.)
K.Sugioka (Riken)
M.Itoh (Univ.of Tsukuba)
Y.Nakano (Univ.of Tokyo)
T.Tsuchiya (Hitachi)
O.Ishida (NTT)
T.Tanaka (Riken)
M.Uchidoi (Panasonic)
T.Miyashita (Ricoh)
M.Fujita (ILT)
M.Kondo (AIST)
H.Ito (AIST)

Sugiyama
Murata、Suzuki
Sato、Suzuki
Tatsuno、Suzuki
Inada、Suzuki
Okada、Suzuki
Adachi、Suzuki
Usui、Suzuki
Ishimori、Suzuki
Usui、Suzuki
Tatsuno
Adachi
Okada
Ishimori
Fujii
Sato
Inada
Okada

6
3
3
3

13
5
5
5

Y.Arakawa (Univ.of Tokyo)

Nakada、Tatsuno
Nakada
Nakada
Nakada

3

6

K.awazu(Osaka Univ.)

Yamagishi、Ishimori

3

12

M.Watanabe(AIST)

Fujii、Nakada

1

4

Development Project Examination and Evaluation Committee

2

5

Optoelectronic Industry Technology Standardization General Committee
Fiber Optics Standardization Committee
Administrative Advisory Subcommittee
Dynamic Module Subcommittee
Intra-Building Optical Wiring Subcommittee
Optical Fiber Standardization Committee
Optical Connector Standardization Committee
Optical Passive Components Standardization Committee
Optical Active Device Standardization Committee
Optical Ampliﬁer Standardization Committee
Optical Subsystem Standardization Committee
Optical Measuring Instrument Standardization Committee
TC 76/Laser Safety Standardization Committee
ISO/TC172/SC 9 Japanese National Committee
Optical Disk Standardization Committee
The First Media Subcommittee(MO)
The Second Media Subcommittee(PC)
The Third Media Subcommittee(ROM)
Format Subcommittee
New Type Solar Cell Standardization Committee
IEC/TC 82/WG 2 Japanese National Committee
Fiber Laser Subcommittee
Laser Safety School Steering Committee
Laser Equipment Engineers Examination Committee
Kenjiro Sakurai Memorial Prize Committee
Survey Research on Optical Interconnecting System Committee
Surveying study on up-to-date trend of optical device design and
fabrication technologies in the optical instruments Committee

1
3
3
6
6
6
8
9
9
5
5
6
4
1
3
1
4
4
9
3
3
3
1
2
1
5

45
18
8
14
15
20
19
14
13
17
12
14
27
19
22
6
12
10
10
25
23
5
14
14
8
8

Kawakubo、Usui
Yamagishi、Sato、Ishimori、
F.Kannari (Keio.Univ.)
Murata､Adachi、Tatsuno、Inada
J.Nomura (Panasonic)
Masuda、Kobayashi
M.kawase (Chitose Inst.,Sci.Tech.)
Hirano
M.kawase (Chitose Inst.,Sci.Tech.)
Hirano
Y.Inoue (NTT)
Nakada
T.Sekiguchi (NTT)
Inada
S.Tomita (NTT)
Usui、Ishimori
R.Nagase (NTT)
Okada、Murata
T.Mizumoto (Tokyo Inst.of Tech.)
Murata、Fujii
J.Yoshida (Chitose Inst.,Sci.Tech.)
Sato、Yamagishi
M.Yamada (Osaka Prefecture Univ.)
Nakada、Inada
H.Takara (NTT)
Adachi、Okada
K.Noguchi (Tohoku Inst.of Tech.)
Fujii、Sato
M.Saruwatari (National Defense Academy) Murata、Kobayashi
G.Hatakoshi (Toshiba)
Masuda、Kobayashi
M.Irie (Osaka Sangyo Univ.)
Yamagishi、Ishimori
M.Maeda (Fujitsu)
Yamagishi
T.Sugaya (Univ. of Electro-Communications) Ishimori、Yamagishi
M.Irie (Osaka Sangyo Univ.)
Ishimori
Y.Komachi (Osaka Inst. Tech.)
Yamagishi
H.Takakura (Ritsumeikan Univ.)
Adachi
Adachi
K.Nomoto (Sharp)
Yamagishi、Masuda
T.Arai (Chuo Univ.)
Kawakubo
H.Irie (JWSC)
Kawakubo
T.Uchida (Tokai Univ.)
Usui、Tatsuno
O.Mikami (Tokai Univ.)
Fujii、Saigusa

3

21

K.Kuroda (Univ.of Tokyo)

Committee/WG
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Secretariat

Tatsuno

（As of March 31,2011）

9
15

8

0

10

0

8

T.Kuroda (NHK)
T.Asami (Univ.of Tokyo)
T.Asami (Univ.of Tokyo)
T.Asami (Univ.of Tokyo)

Ono

Murakami

0

15

0
2
0
0

12
10
12
12

8
0
0
0
0

5
5
5
5
5

0
0
0
0
0
0
0
0

13
12
12
13
5
14
5
6

2
2
9
0
2
0
0

8
6
13
6
6
6
6

Study Group

Number of
Meeting

Number of
Members

Representative
（Afﬁliation）

Photonics Devices and Technology Study Group
Optical Materials and Application Technology Study Group

6
4

58
46

New Photonic Network Technology Study Group

5

60

Advanced Photo-Excited Materials Processing Study Group

5

58

O.Wada (Kobe Univ.)
M.Minakata (Shizuoka Univ.)
S.Kawanishi
(GK Photonic crystal Research Institute)
M.Obara (Keio Univ.)
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14243

7

Secretariat

K.Kuriyama (Pioneer)

T.Murakami (OITDA)

K.Sakai (Ricoh)
M.Ohtsu (Univ.of Tokyo)

H.Miyamoto (Hitachi)
K.Kuriyama (Pioneer)
H.Hatano (Konica Minolta Opto)

144424443

2
0
4
0

Chairperson,etc. (Afﬁliation)

Sugimori,
Murakami

1442443

Number of
Members

Sugimori

1444442444443

Project Executive Committee for Next Generation Network Device
Executive Committee
Planning Committee
Technical Committee
Standardization Committee
Terabyte Optical Storage Project
Executive Committee
Representative Committee
Technical Committee
Practical Application Committee
Intellectual Property Right Working Group
International Standardization Working Group
Market Creation Working Group
Nano-mastering Technology Development Project for
Terabyte Storage
Technical Committee
Practical Application Committee
Intellectual Property Right Working Group
International Standardization Working Group
Market Creation Working Group
Sub-Terabyte Optical Memory Project
Executive Committee
Representative Committee
Technical Committee
Coordination Committee
Market Creation Working Group
Intellectual Property Right Working Group
International Standardization Working Group
Advisory Group Committee
Nanophotonics Components Development Organization
Executive Committee
Representative Committee
Technical Committee
Planning Committee
Intellectual Property Right Working Group
International Standardization Working Group
Market and Practical Affairs Working Group

Number of
Meeting

Sugimori

1444442444443

Committee/WG

Sugimori,
Murakami

Secretariat

Sato
Inada
Fujii
Ishimori

Supporting Members
[Construction]

(As of March 31, 2011)
Tatsuta Electric Wire

Kinden Corporation

& Cable Co., Ltd.
Hitachi Cable, Ltd.

[Textile & Pulp]

Panasonic Electric Works Co., Ltd

[Electric Power]

Hamamatsu Photonics K.K.

Central Research Institute of

Semiconductor Energy Laboratory

Electric Power Industry

Co., Ltd.

The Tokyo Electric Power Co., Ltd.

Fujikura Ltd.

Toray Industries, Inc.
Mitsubishi Rayon Co., Ltd.

The Furukawa Electric Co., Ltd.

Hitachi, Ltd.

Mitsubishi Cable Industries Ltd.

Hitachi Maxell, Ltd.

[Other Manufacturing]

Hirose Electric Co., Ltd.

[Chemistry]

[Machinery]

Adachi New Industrial Co., Ltd.
Konica Minolta Opto, Inc.

Shin-Etsu Chemical Co., Ltd.

Dai Nippon Printing Co., Ltd.

FiBest Limited

IHI Corporation

Fujitsu Limited

Brother Industries, Ltd.

Honda Tsushin Kogyo Co., Ltd.

Showa Denko K.K.

Mitsubishi Electric Corporation

Sumitomo Chemical Co., Ltd.

[Electronics &
Electronic Appliances]

Sumitomo Bakelite Co., Ltd.

Advantest Corporation

Yamaichi Electronics Co., Ltd.

Daikin Industries, Ltd.

Alps Electric Co., Ltd.

Yamamura Photonics Co.,Ltd.

Tokyo Ohka Kogyo Co., Ltd

Anritsu Corporation

Yokogawa Electric Corporation

Tosoh Corporation

Ushio Inc.

Rohm Co., Ltd.

Nissan Chemical Industries, Ltd.

NTT Electronics Corporation

Fujiﬁlm Corporation

Oki Electric Industry Co., Ltd.

Mitsui Chemicals, Inc.

Kyocera Corporation

Mitsubishi Engineering –

Santec Corporation

Plastics Corporation

Murata Mfg. Co., Ltd.

Mitsubishi Chemical
Corporation
Yamamoto Kogaku Co., Ltd.

Konica Minolta Technology
Center Inc.
Sigma Koki Co., Ltd.
Suruga Seiki Co., Ltd.

Center Corporation
[Glass & Ceramics]

Sharp Corporation

Asahi Glass Co., Ltd.

Sony Corporation

Corning International K.K.

DDK Ltd.

Sumitomo Osaka Cement Co., Ltd.

Tyco Electronics AMP K.K.

Technical Crop.

Taiyo Yuden Co., Ltd.

Toyo Glass Co., Ltd.

TDK Corporation

Nippon Sheet Glass Co., Ltd.

Digital Stream Corporation

Hoya Corporation

Tokyo Instruments Inc.

[Steel & Non-Ferrous]
Nippon Steel &

Okano Electric Wire Co., Ltd.
SWCC Showa Holdings Co., Ltd.
Sumitomo Electric Industries, Ltd.

Seikoh Giken Co., Ltd.
Topcon Corporation
Nikon Corporation

Fuji Xerox Co., Ltd.
R&D Center, Hoya Corporation
Ricoh Company
[Commercial & Advertisement]

OpNext Japan, Inc.

Advanced Communication
Media Co., Ltd.

Industry, Ltd.

The Optronics Co., Ltd.

The Nippon Signal Co., Ltd.

Hakuto Co., Ltd.

NEC Corporation

Marubun Corporation

Pioneer Corporation

Yazaki Corporation

Hakusan Mfg. Co., Ltd.
Panasonic Corporation
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KDDI R&D Laboratories Inc.
Kogyo Tsushin Co,. Ltd.
Tokyo City University

Photonics Research Institute,

Network Photonicｓ Research
Center, National Institute of
Advanced Industrial Science
and Technology (AIST)
Nippon Telegraph and
Telephone Corporation
Photonics Electronics Technology
Research Association
Institute for Laser Technology

Nidec Co., Ltd.

Toshiba Corporation

Sumikin Welding Co., Ltd.
[Electric Wire & Cable]

Seiko Instruments Inc.

Japan Aviation Electronics

Granopt Ltd.

Technology (AIST)

Gateway Corporation

Advanced PDP Development

Corporation

Industrial Science and

Canon Inc.

CCS Inc.

NTT Advanced Technology

National Institute of Advanced

Olympus Corporation

Sanwa Denki Kogyo Co., Ltd.

[Others]

Tokyo University of Science

[Precision Instrument]

Sanyo Electric Co., Ltd.

Iwasaki Electric Co., Ltd.
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