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It is my pleasure to present to you the latest issue of the Annual Technical Report 2013, which outlines the surveys, research
and development activities of OITDA in FY 2013.
FY 2013 has been an eventful year, uplifting the optoelectronics industry from difficult times and spurring the business
towards a promising future. The greatest cause of economic weakness in recent years was the very strong yen. This point
improved quickly due to the effect of Abenomics after the change in political administration, and also the new phase of
monetary easing by the Bank of Japan. There were many heated discussions in the government over pending issues such as
a stable supply of energy and reduction of corporate tax, which are expected to lead to an improvement in conditions hereafter.
There are also steady improvements in the situation of insufficient demand and underinvestment in the optoelectronics
industry, despite prices remaining sluggish.
According to the Optoelectronics Industry Trends Survey conducted every year by OITDA, domestic production value
greatly increased after a 2.9% decrease in FY 2012, growing 20.7% in FY 2013 to 8,618.2 billion yen. The total shipment
value has also increased from a negative growth of 5.9% in FY 2012 to a positive growth of 12.7% amounting to 17,028.6
billion yen in FY 2013. Particularly, under supportive policies, the total shipment values of photovoltaic energy devices and
equipment grew 84.1%, and LED devices and equipment grew 26.2%. Most of the growth was limited to these two fields
in FY 2013, but there was marginal growth in the total value of other optoelectronics industries which are expected to jump
up in FY 2014.
The current improvement in the economic environment is favorable for the development of new business models, products
and services, and it has become all the more important to formulate the strategy for that, including technology development
strategy, commercialization strategy, and standardization strategy. 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 business.
In FY 2013, 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 2013. First, we created a road map for the “Optical user interface” field, which is expected to be
applied on an increasingly larger scale in future, in the hope that it will be utilized as the guideline which contributes to
development of the optoelectronics industry. The Photonics Switching Forum was held, with the aim of spurring development
of next generation optical switching technology. We hope this is to grow into a new technological development project.
Moreover, in the field of standardization, the revision of the IEC standards for laser safety will reach the final stage by the
fiscal year end, and there was progress in JIS revision work to be done so the JIS can be issued several months after the IEC
standards are issued.
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.
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Optoelectronics Industry Trends
1.

Introduction

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
Photovoltaic power systems, photovoltaic
Energy:
cells and modules
6. Laser Processing:Laser processing equipment, laser
oscillator, i-line light processing equipment
7. Measuring and Optical measuring equipment, optical
Sensing:
sensing equipment
8. Others:
Individual photo detectors for noncommunication uses, hybrid optical
equipment, etc.

The industrial economy of Japan was buffeted by a harsh environment
of global recession, very strong yen, and prolonged deflation for a long
time, but Abenomics led to a weaker yen and higher stock prices, and
sentiment of companies and general consumers improved, and the
increase in capital investment and consumer spending led to recovery
of the economy. Amidst the steady improvement in economic conditions,
the optoelectronics industrial sector, which has contributed greatly to
Japanʼs economic growth by its rapid industrialization of advanced
technologies, needs to take a leap forward, and become a driving force
of industry.
Because of this, 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 more than 30 years is highly regarded as basic
information on the optoelectronics industry trends.
To survey the optoelectronics industry trends, the Optoelectronics
Industry Trend Research Committee was established for formulating
the basic policies for 8 fields: “Establishment of specific research
committees for optical communication, optical storage, input/output,
display / solid-state lighting, photovoltaic energy, laser processing, and
sensing/measurement under the Optoelectronics Industry Trend Research
Committee (parent committee)” and so on.

(Notes)

2.2	Survey of Domestic Production in FY 2012 and FY 2013, and
Qualitative Projected Domestic Production for FY 2014
Table 1 shows the actual domestic production in FY 2012, estimated
domestic production for FY 2013 and qualitative projected domestic
production for FY 2014.
● Actual production recorded in FY 2012: 7,139.8 billion yen,
growth rate: -2.9%
In the previous fiscal year, there was positive growth in the
photovoltaic energy field and the solid-state lighting field, whereas the
other 6 fields had negative growth. In particular, the displays field,
optical storage and input/output fields decreased by over 100 billion
yen.
● Estimated production for FY 2013: 8,618.2 billion yen, growth
rate: 20.7%
It is expected that there will be great development in the photovoltaic
energy field, and the optical communication, displays and solid-state
lighting, laser processing and measuring and sensing fields will have
positive growth. On the other hand, the optical storage and input/output
fields are expected to decline.
● Modest increase is likely in FY 2014 (qualitative projections)
The photovoltaic energy field is predicted to become a greater driving
force, and a moderate increase is predicted in the displays, solid-state
lighting, laser processing and measuring and sensing fields. The optical
communication and input/output fields are predicted to be flat, whereas
the optical storage field is expected to decline a little.

2.	Domestic Production and Total Shipments for the
Optoelectronics Industry
2.1	Survey on the Domestic Production and Total Shipments 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 October 2013 to
the end of February 2014 with the participation of 348 domestic
enterprises
manufacturing
optoelectronics-related
products
(optoelectronics equipment and components) to determine actual
performance in FY 2012, estimated production for FY 2013, and
qualitative projection for FY 2014. Based on the results of the
questionnaire, study and discussions were conducted by the seven fieldspecific research committees established under the Optoelectronics
Industry Trend Research Committee. In addition, the validity of the data
was rechecked by the 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
Optoelectronics industrial products fields and “Others,” by combining
optoelectronics equipment and components.
1. Optical
Optical transmission equipment/systems,
Communication: optical fiber splicing equipment, light
emitting equipment, photo detectors,
optical fibers, optical connectors, optical
passive equipment, etc.
2. Optical Storage: Optical disc equipment (read-only,
recordable and replay types), optical disc
media, semiconductor lasers, etc.
3. Input/Output
Optical printers, multifunction printers
Equipment:
(MFP: optical and ink-jet), digital cameras
(interchangeable lenses (single-lens reflex,
mirrorless type (only the body without lens
for both) and compact type), digital video
cameras, camera phones, etc.
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Dotted underline: Items added to optoelectronics products since
FY 2009 research.
Single underline: Items added to the optoelectronics products
since FY 2010 research.
Double underline: Items added to optoelectronics products since
FY 2012 research.
Dashed line:
Items added to optical products since FY 2013
research.

2.3	Survey of Total Shipment Value in FY 2012 and FY 2013, and
Projected Total Qualitative Shipment Values in FY 2014
Table 2 shows the total shipment values in FY 2012, estimated total
shipment values in FY 2013 and projected total qualitative shipment
values in FY 2014.
● FY 2012 (actual): 15,111.7 billion yen, growth rate: -5.9%
The photovoltaic energy field saw large growth over the previous
fiscal year, and solid-state lighting and optical communication fields
also grew. Whereas there was decline in the optical storage, input/output,
displays, laser processing, and measuring and sensing fields. In
particular, the displays field decreased by over 1 trillion yen.
● FY 2013 (estimate): 17,028.6 billion yen, growth rate: 12.7%
It is expected that there will be great development in the photovoltaic
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lost its stream, and again has been negative in FY 2011 to FY 2012.
However, in FY 2013, due to the effects of Abenomics, the economy
started showing signs of recovery as indicated by the 2.5% nominal
GDP growth forecast and the increase in capital investment and general
consumption, with double-digit growth predicted for the first time in
years.
Figure 2 shows the changes in domestic production of Optoelectronics
products for each field over the 23 years from FY 1991 actual results
until FY 2013 estimate (7 fields, excluding “Other”).
During the 1990ʼs, there was favorable growth in displays, input/
output, optical communication, and optical storage fields, with the each
of their domestic production increasing to over 1 trillion yen in the year
2000. And in the laser processing, measuring and sensing, and
photovoltaic energy fields, production value was less than 500 billion
yen in the year 2000, but they performed favorably in the 1990ʼs.
However, there were developments in significantly different aspects in
each field after the IT bubble burst of 2001.
There was not much decline in the input/output field in FY 2001, and
it was also steady from FY 2002 onwards, but it started showing negative
growth from FY 2008 onwards. In FY 2011 although it started showing
signs of having bottomed out, by FY 2012 and even in FY 2013 it
followed a path of negative growth. The display and solid-state lighting
field continued to grow favorably despite some fluctuations, peaked in
FY 2010, and then nosedived. In particular, the domestic production
value of flat panel display devices in the 2 years from FY 2011 decreased
by as much as almost 80%. However, in FY 2013 it is finally showing
signs of bottoming out. On the other hand, the solid-state lighting field
which is immersed in this field, with a forecast of three-digit growth in
FY 2011, and double digit growth in both FY 2012 and FY 2013, is one
of the fields to have grown fast. Recently, the photovoltaic energy field
has been leading the growth of the optoelectronics field, and rising
rapidly since FY 2008. In particular, since the introduction of Feed in
Tariff (FIT) in July 2012, it is increasingly being used in industries and

energy field, and the optical communication, displays, solid-state
lighting, laser processing and measuring and sensing fields are likely
to have positive growth. On the other hand, the optical storage and input/
output fields are expected to decline.
● Modest increase is likely in FY 2014 (qualitative projections)
The photovoltaic energy field is predicted to propel the optoelectronics
industry towards greater growth, and a moderate increase is predicted
in the displays, solid-state lighting, laser processing and measuring and
sensing fields. On the other hand, the optical communications and input/
output fields are predicted to decline a little.
2.4 Trends in the Domestic Production of the Optoelectronics Industry
2.4.1 Changes in the Domestic Production of the Optoelectronics Industry
Figure 1 shows the changes in the domestic production and previous
fiscal yearʼs growth rate (FY 2001 onwards) for the 34 years from FY
1980 to FY 2013. 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.
The output of the optoelectronics industry was around 80 billion yen
in FY 1980 when the survey on domestic production value started, and
grew in the 80s along with Japanʼs economy. In 1991, it accounted for
one-tenth of the domestic production value of the electronics industry,
and 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 to FY 2009, it experienced 2 consecutive
years of negative growth. The partial recovery trend seen in FY 2010
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*3 As for the fiscal year when the survey on domestic production value of Camera Phones (02), Photovoltaic energy(08) and Solid-state
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Figure 1

Changes in Domestic Optoelectronics, Electronics Production, and Nominal GDP (FY1980-2014)
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Table 1
Product Items
Optical Communication Field

Optical Components

Optical Equipment

Optical Communication Equipment

Optical Equipment

FY 2012 Production Actual

(in million yen)

(in million yen)

(in million yen)

Growth Rate(%)

FY 2014 Production
Projection

506,457

-6.6

470,847

-7.0

508,417

8.0 Stable

244,184

-1.1

219,749

-10.0

237,294

8.0 Stable

57,815

-4.2

58,887

1.9

85,179

44.6

-0.5

50,508

7.1

45,363

-10.2

Stable

Access System

73,518

11.7

54,059

-26.5

52,988

-2.0

Stable

Routers and Switchs can be eqipued a optical interface

21,157

26.7

23,490

11.0

22,111

-5.9

Stable

5,462

-69.4

5,521

1.1

5,427

-1.7

Stable

Optical Fiber Amplifer

11,673

-13.5

8,972

-23.1

9,605

7.1

Stable

Others (ATM, Power Metering Device, etc.)

27,394

8.0

18,312

-33.2

16,621

-9.2

Stable

Picture Transmission (CATV,etc)

Optical Fiber Splicers

16,806

5.9

17,631

Laser Diodes for Communication

23,876

-14.8

6,776

-8.8

Phote Detectors
Fiber Optical Links

4.9

19,490

28,642

20.0

30,153

8,291

22.4

8,337

Positive growth

10.5 Positive growth
5.3 Positive growth
0.6 Stable

47,531

-23.5

37,133

-21.9

48,672

107,384

-5.7

98,583

-8.2

101,034

21,897

-9.1

21,120

-3.5

21,383

Optical Passive Components

26,242

-26.1

24,230

-7.7

23,987

-1.0 Little nagative

Optical Circuits

10,629

47.4

13,662

28.5

16,267

19.1 Little nagative

Optical Fiber Cables
Optical Connectors

Others (Remote Control Receiver Unit, Semiconductor Optical Amplifier, IrDA)
Optical Disk

1,132

-0.8

1,806

59.5

1,800

394,354

-6.5

237,816

-39.7

235,209

-2.0

227,298

-40.1

224,894

379,270

Equipment
Read-only (CD, MD, DVD, BD)
Recordable (MD, MO, CD, DVD, BD)
Media
Others (Optical Head, Production & Inspection Equipment)

Optical I/O Equipment

31.1 Positive growth
2.5 Positive growth
1.2 Little nagative

-0.3 Nagative
-1.1 Little nagative
-1.1 Little nagative

351,234

-0.4

200,405

-42.9

203,288

1.4

Little nagative

262,146

25.9

164,719

-37.2

164,964

0.1

Little nagative

89,088

-38.3

35,686

-59.9

38,324

7.4

Nagative

20,976

-17.0

19,661

-6.3

17,818

-9.4

Stable

7,060

-23.8

7,232

2.4

3,788

-47.6

Nagative

15,084

-56.1

1,646,616

10,518

-30.3

-4.9 1,465,452

1,373,348

-6.2 1,182,688

10,315

-1.9 Stable

-11.0 1,194,347

-18.5 Stable

-13.9

895,204

-24.3 Stable

Optical Printers

47,268

1.9

38,305

-19.0

36,008

-6.0

Digital MFP（FAX Machine, Copier, MFP）

96,955

-22.8

85,448

-11.9

81,070

-5.1

Stable

499,748

-3.5

510,572

2.2

401,794

-21.3

Positive growth

Digital Still Camera
Digital Camcorder
Camera Phones
Others (Bar Code Reader, Tablet Computer, etc.)
Photo Detectors

Display and Solid-state Lighting Field
Display Equipment

Stable

72,927

-42.2

46,527

-36.2

45,155

-2.9

Stable

622,407

0.5

466,805

-25.0

295,021

-36.8

Little nagative

34,043

153.9

3.2

Stable

273,268

2.3

2,741,947

35,031

-44.3

2.9

282,764

3.5

-23.5 2,475,865

695,719

36,156
299,143

5.8 Stable

-9.7 2,694,036

326,563

-53.1

8.8 Positive growth

317,557

-2.8 Stable

Flat Panel Display

633,540

-44.6

258,335

-59.2

247,645

-4.1

Stable

Projection Display

59,517

-35.8

65,073

9.3

65,125

0.1

Positive growth

-79.8

3,155

18.5

4,787

51.7

Positive growth

Large Screen
Display Devices
Solid-state Lighting

2,662
1,538,446

LEDs

-21.1 1,486,941

200,979

LED Devices (incl. OLED)
LED Lamp

135.4

-3.3 1,605,764

318,742

58.6

8.0 Positive growth

399,607

25.4 Growth

158,191

192.0

304,767

92.7

382,964

25.7

Growth

42,788

37.1

13,975

-67.3

16,643

19.1

Positive growth

306,803

Photovoltaic Energy Field

2.9

343,619

12.0

371,108

8.0 Positive growth

1,338,817

7.9 1,883,529

Photovoltaic Power Systems

759,691

22.7 1,242,888

Photovoltaic Cell, Module

579,126

-6.8

640,641

10.6

637,171

-0.5 Growth

421,331

27.0

345,724

-17.9

432,075

25.0 Positive growth

-3.9

192,228

-26.9

237,998

Laser Processing Field
Laser Processing Equipment
Equipment

FY 2013 Production Estimate

Growth Rate(%)

47,165

Laser Diodes

263,021

40.7 3,287,839

74.6 Growth

63.6 2,650,668

113.3 Growth

23.8 Positive growth

CO2 Lasers

80,019

15.1

52,287

-34.7

70,004

33.9

Stable

Solid State Lasers

31,245

-25.2

28,799

-7.8

28,407

-1.4

Positive growth

147,718

-7.3

104,794

-29.1

132,586

26.5

Positive growth

4,039

32.5

6,348

57.2

7,001

10.3

Positive growth

Excimer Lasers
Others
Optical Processing Equipment

95,494

-

99,671

4.4

132,199

Oscillators

62,816

8.3

53,825

-14.3

61,878

Sensing/Measuring Field
Optical Measuring Instruments
Optical Sensors
Others Field
Medical Laser Equipment
Components

Growth Rate(%)

Truck System (including MUX)

Input/Output Equipment Field
Optical Equipment

FY 2011 Production Actual

Metro System

Optical Storage Field

Optical Equipment

Domestic Production of the Optoelectronics Industry (Summay)

32.6 Positive growth
15.0 Stable

189,001

10.1

159,491

-15.6

161,788

1.4 Positive growth

175,572

7.7

146,819

-16.4

148,685

1.3 Positive growth

13,429

55.4

12,672

-5.6

13,103

3.4 Stable

114,628

-1.2

101,063

-11.8

104,494

3.4 Stable

9,939

-0.4

26,511

-8.6

33,519

26.4

36,701

9.5 Stable

4,249

7.1

3,506

-17.5

3,686

5.1 Stable

Photo Detectors

20,331

17.5

17,632

-13.3

16,721

-5.2 Stable

Others (Optical Circuit, Micro-Optics, etc,)

53,598

-3.9

46,406

-13.4

47,386

2.1 Stable

Hybrid Optical Devices
Optical Fibers, Image Fibers etc

Product Items

FY 2011 Production Actual

FY 2012 Production Actual

(in million yen)

(in million yen)

Growth Rate(%)

Growth Rate(%)

FY 2013 Production Estimate
(in million yen)

Growth Rate(%)

FY 2014 Production
Projection

Sub Total for Optoelectronics Equipment

4,184,664

-7.5 3,972,974

-5.1 5,260,056

Sub Total for Optoelectronics Components

3,168,487

-12.4 3,166,813

-0.1 3,358,149

6.0 Positive growth

Total for Optoelectronics Products

7,353,151

-9.7 7,139,787

-2.9 8,618,205

20.7 Positive growth
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32.4 Positive growth
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Table 2
Product Items
Optical Communication Field

Optical Components

Optical Equipment

Optical Communication Equipment

Optical Equipment
Optical Equipment

(in million yen)

Growth Rate(%)

FY 2013 Production Estimate

Growth Rate(%)

(in million yen)

Growth Rate(%)

FY 2014 Production
Projection

562,539

-1.5

584,985

4.0

629,374

7.6 Stable

258,257

-3.5

238,278

-7.7

254,007

6.6 Stable

60,189

-11.7

61,519

2.2

88,035

43.1

47,165

-0.5

50,481

7.0

45,374

-10.1

Stable

Access System

73,486

10.5

62,206

-15.3

58,425

-6.1

Stable

Routers and Switchs can be eqipued a optical interface

29,595

7.9

23,490

-20.6

22,111

-5.9

Stable

5,462

-69.3

6,048

10.7

5,934

-1.9

Stable

Picture Transmission (CATV,etc)

Positive growth

Optical Fiber Amplifer

13,650

-8.8

10,035

-26.5

11,628

15.9

Positive growth

Others (ATM, Power Metering Device, etc.)

28,710

13.2

24,499

-14.7

22,500

-8.2

Growth

Optical Fiber Splicers

16,828

Laser Diodes for Communication
Phote Detectors
Fiber Optical Links

6.0

18,337

9.0

19,848

26,484

-8.0

6,776

-5.5

34,045

28.5

36,176

6.3 Positive growth

8,919

31.6

9,853

10.5 Positive growth
22.1 Positive growth

59,736

-7.4

58,740

-1.7

71,724

124,699

7.7

155,474

24.7

166,562

25,409

-9.8

24,991

-1.6

24,591

Optical Passive Components

32,020

-11.7

26,594

-16.9

25,401

Optical Circuits

10,705

48.5

14,451

35.0

17,376

22.9

5,156

217.3

Optical Fiber Cables
Optical Connectors

Others (Remote Control Receiver Unit, Semiconductor Optical Amplifier, IrDA)
Optical Disk

1,625

8.2 Stable

7.1 Little nagative
-1.6 Stable
-4.5 Stable
20.2 Positive growth

3,836

-25.6 Little nagative

1,693,465

18.5 1,315,366

-22.3 1,205,093

-8.4 Little nagative

1,647,334

18.7 1,283,398

-22.1 1,171,576

Equipment

-8.7 Little nagative

1,440,119

21.6

1,142,146

-20.7

1,063,580

-6.9

Read-only (CD, MD, DVD, BD)

715,551

12.4

726,866

1.6

693,880

-4.5

Nagative

Recordable (MD, MO, CD, DVD, BD)

724,568

32.3

415,280

-42.7

369,700

-11.0

Little nagative

59,127

-17.4

53,131

-10.1

46,897

-11.7

Nagative

148,088

12.4

88,121

-40.5

61,099

-30.7

Little nagative

Media
Others (Optical Head, Production & Inspection Equipment)
Laser Diodes
Optical I/O Equipment

46,131

9.9

4,345,411

31,968

-30.7

3.3 4,068,357

3,958,592

33,517

4.8 Little nagative

-6.4 3,838,847

0.5 3,679,276

Little nagative

-5.6 Stable

-7.1 3,419,144

-7.1 Stable

Optical Printers

143,210

-11.4

138,691

-3.2

141,753

2.2

Digital MFP（FAX Machine, Copier, MFP）

592,818

-10.1

551,070

-7.0

562,869

2.1

Stable

1,688,896

12.8

1,626,505

-3.7

1,349,225

-17.0

Positive growth

Digital Still Camera
Digital Camcorder
Camera Phones
Others (Bar Code Reader, Tablet Computer, etc.)
Photo Detectors

Display and Solid-state Lighting Field
Display Equipment
Optical Equipment

FY 2012 Production Actual

(in million yen)

Truck System (including MUX)

Input/Output Equipment Field

Stable

170,541

-31.5

144,641

-15.2

110,882

-23.3

Stable

1,258,008

-5.1

1,113,077

-11.5

1,068,569

-4.0

Little nagative

105,119

295.5

185,846

76.5

Little nagative

386,819

44.9

105,292

0.2

389,081

0.6

419,703

7.9 Positive growth

7,253,080

-6.8 6,207,408

-14.4 6,424,416

3.5 Positive growth

4,680,318

-9.6 3,536,005

-24.4 3,486,643

-1.4 Positive growth

Flat Panel Display

4,439,206

-10.8

3,343,497

-24.7

3,260,653

-2.5

Positive growth

Projection Display

196,247

6.1

144,532

-26.4

154,876

7.2

Positive growth

44,865

208.3

47,976

6.9

71,114

48.2

Positive growth

Large Screen
Display Devices
Solid-state Lighting

2,002,592

-10.0 1,876,508

265,156

229.3

-6.3 1,960,482

408,883

54.2

4.5 Growth

482,127

17.9 Growth

LED Devices (incl. OLED)

158,191

192.0

309,591

95.7

390,846

26.2

Growth

LED Lamp

106,965

306.2

99,292

-7.2

91,281

-8.1

Stable

LEDs

305,014

Photovoltaic Energy Field

2.3

386,012

26.6

495,164

28.3 Positive growth

1,423,291

-5.3 2,245,643

57.8 4,134,461

84.1 Growth

Photovoltaic Power Systems

797,835

10.8 1,260,440

58.0 2,669,975

111.8 Growth

Photovoltaic Cell, Module

625,456

-20.1

985,203

57.5 1,464,486

48.6 Growth

429,532

25.8

358,244

-16.6

448,259

25.1 Positive growth

271,222

-4.3

201,303

-25.8

249,580

24.0 Positive growth

Laser Processing Field
Laser Processing Equipment
Equipment

FY 2011 Production Actual

Metro System

Optical Storage Field

CO2 Lasers

83,115

22.5

59,679

-28.2

78,877

32.2

Positive growth

Solid State Lasers

31,968

-29.6

31,197

-2.4

31,219

0.1

Positive growth

149,218

-10.2

101,976

-31.7

130,323

27.8

Positive growth

6,921

78.2

8,451

22.1

9,161

8.4

Growth

Excimer Lasers
Others
Optical Processing Equipment
Oscillators

Sensing/Measuring Field
Optical Measuring Instruments
Optical Sensors
Others Field
Medical Laser Equipment
Components

Shipment Value of the Optoelectronics Industry （Summary）

95,494

-

99,617

4.3

132,199

32.7 Positive growth

62,816

8.3

57,324

-8.7

66,480

218,543

6.7

213,157

-2.5

223,353

4.8 Positive growth

204,925

4.2

200,519

-2.2

209,930

4.7 Positive growth

13,618

66.2

12,638

-7.2

13,423

129,039

12.7

118,519

-8.2

124,783

16.0 Stable

6.2 Stable
5.3 Positive growth

9,939

0.9

40,922

41.1

43,094

5.3

49,618

4,249

7.1

3,506

-17.5

3,686

5.1 Stable

Photo Detectors

20,331

5.3

18,067

-11.1

17,191

-4.8 Stable

Others (Optical Circuit, Micro-Optics, etc,)

53,598

2.5

53,852

0.5

54,288

0.8 Stable

Hybrid Optical Devices
Optical Fibers, Image Fibers etc

Product Items

FY 2011 Production Actual

FY 2012 Production Actual

(in million yen)

(in million yen)

Sub Total for Optoelectronics Equipment

12,112,553

Sub Total for Optoelectronics Components

3,942,347

Total for Optoelectronics Products

16,054,900

Growth Rate(%)

0.2 10,938,694
-3.1

4,172,985

-0.6 15,111,679

5

15.1 Little nagative

FY 2013 Production Estimate

Growth Rate(%)

(in million yen)

-9.7 12,108,452
5.9

Growth Rate(%)

FY 2014 Production
Projection

10.7 Positive growth

4,920,134

17.9 Positive growth

-5.9 17,028,586

12.7 Positive growth
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Domestic Production（Trillion Yen）
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Figure 2

estimate, while Figure 4 shows the changes in contribution ratio of
changes in domestic production of Optoelectronics products for each
field.
If you see Figure 3 showing the proportion by field, three fields
(display and solid state lighting, I/O, and photovoltaic energy) account
for approximately 80% of the whole, but due to the difference between
the magnitude of the effects of the FY 2009 global recession and the
extent of recovery thereafter, the proportions are changing drastically.
The photovoltaic energy field has continued to rise very fast due to FIT
and the excess power purchase system, subsidies, etc.; it leapt to second
position in FY 2012, and is likely to leap to the top in FY 2013. In the
displays and solid-state lighting field, due to the reaction after the
vigorous demand before the complete transition to digital terrestrial
broadcasting (DTB) in 2011, the stronger yen, as well as the shift towards
overseas production due to continuously declining prices, the domestic
production of flat display devices fell nearly 80% in 2 years. On the

2.4.2	Changes in the Proportions and Contribution Ratios of the Domestic
Production Value of Optoelectronics Industry by Field
Figure 3 shows the changes in the proportion of products for the
fields comprising the domestic production value of the optoelectronics
products over the three years from FY 2011 actual results until FY 2013

100%
5.4%
5.7%

80%

6.9%

70%

18.2%

Es
tim

Changes in Domestic Optoelectronics Production by Each Field (1991-2013)

the power industry, and as for the domestic production value in FY 2013,
the proportion of this field is expected to be the highest. The optical
storage field is continuing its prolonged decline, as it fell below 300
billion yen in FY 2012 and continued to fall in FY 2013. The other fields
(optical communication, laser processing, measuring and sensing) which
are mainly related to the domestic market, are easily influenced by
domestic economic conditions, and show a picture resembling the
economic condition trends. With the increasing capital investment
because of the economic recovery, transition from small to greater growth
is expected in FY 2013.

90%

1.6%
2.6%

3.3%
4.8%
6.6%

1.4%
2.2%

2.7%
5.0%
5.9%

1.2%
1.9%

Others
Measuring/Sensing

26.4%

38.1%

60%

Optical Storage
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Optical Communication

50%

22.4%

Photovoltaic Energy
I/O Equipment

20.5%

40%

13.9%

Display and Solid-state Lighting
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20%

37.3%

34.7%

FY 2011
7,353.2 Billion Yen
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31.3%

10%
0%

13

at

Fiscal Year

12

Figure 3
Annual Technical Report
2013 OITDA
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8,618.2 Billion Yen
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Display and Solid-state Lighting
I/O Equipment
Photovoltaic Energy
Optical Communication
Optical Storage
Laser Processing
Sensing/Measuring
Others
Total

1,478.4billion yen

FY 2012

FY 2011

▲213.4billion yen

▲786.4billion yen

Changes in Contribution Ratio of Changes in Domestic Optoelectronics Produstion for Each Field

other hand, solid-state lighting has been continuously growing fast due
to the growing awareness of energy conservation, but this did not fully
compensate for the decline, and as a result, its composition ratio is
expected to fall by 6 points from FY 2011 to FY 2013. The I/O field is
estimated to decline by 8.5 points, due to the slump in the market for
devices such as digital cameras and camera phones.
As for the contribution ratio of each field (Figure 4), only the
photovoltaic energy field showed a positive contribution ratio in FY
2012. The displays and solid state lighting fields declined less than in
FY 2011, but the I/O and optical storage fields had greater declines.
The laser processing field slid into the negative from previous positive
growth. In FY 2013, 5 fields including the photovoltaic energy field are
expected to be positive, whereas the optical storage and I/O fields are

expected to be negative.
2.5 Trends in Total Shipment Value of the Optoelectronics Industry
2.5.1	Changes in Total Shipment Value of Optoelectronics Industry, and
Total Shipment Value by Field
Figure 5 shows changes in total shipment value and total shipment
value by field from FY 2009 actual results until FY 2013 estimate.
Although it declined to 15.1 trillion yen in FY 2012, it is expected to
rise to 17 trillion yen in FY 2013.
In FY 2012, with the introduction of FIT, the photovoltaic energy
field greatly increased, driven by its growing uses in industry and power
business. The optical communication field also grew, because of the
increasing exports of optical fiber cables to developing countries
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investing in optical communication infrastructure. The optical storage
and displays and solid state lighting fields declined due to the demand
backlash after the transition to DTB and the end of the eco-point system
in the previous fiscal year, and due to the continuous decline in prices
(however, among these, the solid state lighting field grew fast due to
more complete product lines and the growing awareness of energy
conservation). The I/O field also declined, due to the growing strength
of overseas companies causing a decline in domestic camera phones
and other such devices. In FY 2013, except for the I/O and optical storage
fields, the other 5 fields are predicted to grow. In particular, the
photovoltaic energy field is expected to grow fast at 84.1% compared
to the previous fiscal year. The displays and solid state lighting fields
are also expected to start increasing and grow for the first time in 3
years, due to the slower decline of display devices and the growth of the
solid state lighting field. The laser processing field is also expected to

grow with the recovery in capital investment of semiconductor
manufacturers, etc. The measurement and sensing fields are also expected
to improve a little and show positive growth, with the improvement in
capital investment of the automotive industry, etc. On the other hand,
the optical storage field is predicted to decline following the shrinking
consumer use market as well as optical disc equipment and media. The
I/O field is also expected to decline, with the decrease in digital cameras
and other such devices and the slowdown in overseas markets.
2.5.2	Changes in the Proportions and Contribution Ratios of Total
Shipment Value of Optoelectronics Industry by Field
Figure 6 shows the changes in the proportion of products for the
fields comprising the total shipment value of the optoelectronics products
over the three years from FY 2011 actual results until FY 2013 estimate,
while Figure 7 shows the changes in contribution ratio of total shipment
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fluctuations in Optoelectronics products for each field.
From the proportions by field (Figure 6), we can see that the
photovoltaic energy field had grown in FY 2012, whereas the displays
and solid state lighting field declined. In FY 2013, the photovoltaic
energy field is expected to switch places with the I/O field and leap to
second position, with a growth of 9.4 points.
The contribution ratio by field (Figure 7) shows that the photovoltaic
energy field recorded large positive growth, and the optical
communication field was also slightly positive in FY 2012. The other
5 fields were negative; in particular the displays and solid-state lighting
field saw a decline of more than 1 trillion yen due to the slump in flat
panel display devices. In FY 2013, 5 fields including the photovoltaic
energy field are expected to be positive; in particular the photovoltaic
energy field is likely to increase remarkably. The displays and solid-state
lighting field is also expected to turn positive, with a slower decline of
display devices, and growth of solid-state lighting. Only two fields, the
optical storage and I/O fields, are predicted to be negative.
Detailed analysis of each field is discussed below in Chapters 3-9.

3.

The domestic production value of optical transmission links continued
to decline in FY 2011 and FY 2012, but is expected to recover greatly
in FY 2013 at 48.7 billion yen (31.1% growth rate compared to the
previous fiscal year). In particular, 100 Gbps optical transmission links
have contributed to the rapid increase in the production value. Fullfledged use of these products has begun, and one imagines that user
demand is shifting to 100 Gbps. As for optical transmission links used
in ultrafast speed areas of 100 Gbps, they are mainly used in core network
products employing digital coherent receivers to compensate for electric
wave distortion, by causing interference between the received signals
and monochromatic light source to enable long distance transmission,
then converting them to electrical signals before starting the digital
signaling process.
The domestic production value of optical fiber cables has not changed
much in the last few years, but the overseas production value is showing
an increasing trend. Silica glass single mode optical fiber accounts for
more than 90% of the total production value of optical fiber cables, and
is expected to have a production value of 92 billion yen (1% growth
YoY) in FY 2013.This situation of the domestic production value in the
past few years seems to reflect the slower growth of FTTH contracts
and the slower expansion of mobile base station areas.
The total shipment value of silica glass multimode fibers has grown
considerably more than their domestic production value, which is
assumed to show that the production in overseas bases has increased.
They are mainly used in LAN systems and LAN lines between data
center equipment, and the increase in video content on the internet in
the last few years as well as the explosive growth of smartphones and
expansion of cloud services are the main factors behind the construction
and expansion of data centers, especially overseas, as apparent in the
LAN related demand trends.

Optical Communication Field

In the past several years, broadband wireless access grew dramatically,
particularly with the acquisition of 3.9 generation users, with a gain of
over 30 million new users, exceeding the number of FTTH contracts
(25 million). For wireless LAN routers, as more and more people are
using the tethering function using smartphones, fewer people are using
fixed line. This is leading to slower and slower growth rates of FTTH
contracts each year. Its market is also getting saturated. However, most
of the mobile or wireless LAN base stations are using optical fibers in
connections on the network side, and the demand for media converters
for "mobile backhaul" is on the rise. The domestic production value of
the optical communication field in general has almost reached the 500
billion yen level in the past few years, and the total shipment value
including overseas production is expected to exceed 600 billion yen in
FY 2013. The increase in production volume in local production bases
in countries like China where the demand for optical fibers etc. is high
has led to the growth in the overseas production value.
If we look at the details of each category, investments by carriers and
service providers in backbone equipment containing 40G to 100G
transceivers are driving the domestic output of optical transmission
equipment/systems, which has gradually started showing signs of
recovery since the end of FY 2012; in FY 2013, the growth rate of
domestic production is also predicted to start increasing by 8% compared
to the previous fiscal year. There is progress in backbone system
networks handling greater capacities, and devices containing 100 Gbps
transceivers are being installed in the trunk line networks in North and
South America, Europe, China, Australia and other countries; these
devices have now started being installed in Japan also. Among
subscribers, mobile access services are expanding and becoming higher
speed, with greater data volumes of video and other contents, and cloud
services use etc. is resulting in greater access to data centers, so
communication network traffic is growing continuously. And as a
solution for aging infrastructure bands due to the explosive spread of
very high speed mobile broadband services for smartphones etc., it is
hoped that by combining fiber optics and wireless circuits, efficient
communications infrastructure can be constructed, for application in
next generation large volume subscriber networks exceeding 10 Gbps.
The CATV market (domestic) is expected to be stable at 5.5 billion
yen a year. This is because of the expansion and improvement of public
circuit LANs, and regional WiMAX offers by CATV vendors. CATV
is an effective digital divide countermeasure, because of the flood of
contents and locally rooted services, and it is expected to continue
maintaining a certain size.

4.

Optical Storage Field

The Optical Storage Research Committee worked for the Survey of
domestic production of optical storage (mainly optical disk) equipment
and media, and total shipment value including overseas production along
with the analysis of the results, and the examination of characteristic
market topics thereof. Qualitative terms such as increase, flat or decrease
are being used for the next fiscal yearʼs forecast as against the previous
fiscal yearʼs survey results, like in other fields. The FY 2013 annual
report describes the market trend analysis by product type in the
following order: (1) Read-only equipment, (2) Read/write equipment
and (3) Optical disk media, and noteworthy trends are reported regarding
developments in optical disk archives and the medical field.
The read-only equipment category covers CD players (music CD
players, CD-ROM units), DVD players (video, games, PCs, car
navigation) and BD players. Domestic production value including the
total shipment value of MD players, which were included in this category
till last year, is estimated to be almost zero, because of which they were
removed from this year's survey. The total shipment value of read-only
equipment increased steadily in actual value from 715.6 billion yen in
FY 2011 to 726.9 billion yen in FY 2012, but is expected to decline to
693.9 billion yen in FY 2013, a 4.5% decrease compared to the previous
fiscal year. Domestic production value greatly decreased from 262.1
billion yen in FY 2011 to 164.7 billion yen in FY 2012, but is estimated
to be 165.0 billion yen in FY 2013, almost same as the previous fiscal
year. The overall decline in the market for CD, DVD and BD read-only
equipment is estimated to level off, and the impact of MD players which
were removed from the survey targets is likely to be nil. The shift of
domestic production to overseas plants which was rapidly progressing
till last year, is also considered to have finally saturated. On the other
hand, the breakdown of total shipments shows that the trend in DVD
equipment accounting for more than 50% or more of the total has not
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of expansion in Medical IT, improvement in diagnosis technology,
improvement of medical treatment technology, as well as improvements
in quality of life (QoL) for patients, one of the fields that optical disks
should play a role is in safe and long term storage.

changed this year also, and since BD equipment positioned as next gen
DVD has not shown any explosive growth, the same status is likely to
continue.
In recording and playing types of optical disc equipment, the markets
for magneto-optical disc (MO) equipment and Mini Disc (MD) have
dwindled, so neither of these was surveyed. For this reason, DVD/BD
drives used in PCs and DVD/BD recorders were surveyed, and their
share of the actual total shipment value of this category including
overseas production amounted to 415.3 billion yen approximately in FY
2012, and the domestic production value was 35.7 billion yen. In FY
2013, their total shipment is likely to decrease 11% from the previous
year to 369.7 billion yen, but the domestic production value is expected
to rise 7% from the previous year to 38.3 billion yen. BD related devices
accounted for 60% of the actual total shipment value in FY 2012, and
is expected to increase to 63% in FY 2013. BD recorders have a major
market in Japan, and with the end of analog TV broadcasting in July
2011 in Japan, there was a backlash from the special purchase boom of
TV and recorders which temporarily occurred between FY 2010 to 2011,
and with the growth in external USB hard disk drives (HDD) (used for
video recording) connectable TVs, there was a rapid slump in BD
recorder demand in FY 2012, and their actual total shipment value
decreased by half from the previous year. In FY 2013, it is likely to
remain flat, the domestic production value compared to the actual value
of FY 2012 is predicted to have a slight increase in FY 2013, and shift
to overseas production is expected to come to a halt for some time. The
trend in recordable and play types of DVD and BD drives for PCs shows
that intermediate notebook PC models for domestic installed with
recordable BD drives have increased due to the low prices of optical
disc equipment, and the sales of USB bus power driving compact external
BD drives have also increased. On the other hand, slimmer and lighter
notebook PCs and tablet PCs are becoming more common, and PCs not
installed with optical disc devices have also increased. On a global scale,
recordable DVD drives said to be the mainstream of PC models with
built-in optical disk drives, which accounted for the major part of the
actual total shipment value in FY 2012, were mostly for PCs, but the
total shipment is expected to decline in FY 2013, and price reductions
and decrease in numbers are expected to continue.
As for optical disk media, the domestic production value in FY 2012
decreased 6.3% from the previous year to 19.7 billion yen, due to the
substantial decrease in domestic production of CD-R and recordable
DVD, although an increase was seen in BD. In FY 2013, due to the slack
in demand for CD-R and recordable DVD, domestic production is likely
to decline further, and the domestic production of BD also is expected
to slow down. Overall domestic production is expected to decrease 9.4%
from the previous year to 17.8 billion yen. On the other hand, total FY
2012 shipments including the overseas production decreased 10.1%
from the previous year to 53.1 billion yen, due to the major decline in
CD-R and recordable DVD, despite the increase in BD. In FY 2013, as
BD is not expected to grow, the total value is expected to decrease 11.7%
from the previous year to 46.9 billion yen.
Also, although we have no statistical figures to show yet, shipments
have started for optical discs specially made for long term saving of
digital data in archives, which is becoming rapidly popular worldwide.
Optical disc devices compatible with these optical discs have also been
launched. It is hoped that these business use recorder and player devices
will expand the market.
Noteworthy technological trends are reported regarding the application
of optical discs in archives where data is mainly stored for long periods
and in the medical field. The work for building a mechanism for
authentication of optical discs for archives has started, and their
application is expected to grow all the more in the future. Application
of optical discs in the medical field is growing, and in an environment
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5.

Input/Output (I/O) Field

The Input/Output Research Experts Committee conducts surveys and
analysis of market trends and of production trends regarding I/O
equipment in general, and of characteristic market and product trends
in this field. The main targets are optical printers, optical multifunction
printers (MFP), digital cameras, digital video cameras and camera
phones. Also, starting this fiscal year, contact image sensors for image
scanners, LED heads for printers, and scanner units for printers were
included in other items, and a 3D printer trend survey was added.
Surveyed products and categories were revised, but these changes will
have no large impact on the continuity of the survey results obtained so
far.
5.1 Domestic Production Value of Optical I/O Equipment
The domestic production value in FY 2003 to 2007 was approximately
3,500 billion yen, but started declining greatly from FY 2008. Although
it was expected to bottom out in FY 2012, it continued to decline further
to about 1,190 billion yen, almost one third the historic high. In FY
2013, it could have been expected to increase due to the effect of
Abenomics, but a further decline from FY 2012 is predicted. The growing
economy and weakening yen may not have had any impact on domestic
production, since most of the production equipment was moved abroad.
5.1.1 Optical printers
The domestic production value of optical printers continued to increase
from FY 2006- 2008, to more than 110 billion yen, but shrunk greatly
due the impact of the Lehman shock, and is expected to fall to 36 billion
yen in FY 2013. However, the total shipment value is expected to increase
2.2% from the previous fiscal year, to about 140 billion yen. The strategy
of shifting production overseas is likely to continue.
5.1.2 Optical Multifunction Printers (MFP)
The domestic production value was 78.2 billion yen in FY 2012
(11.6% decrease YoY) and continued to decline 10-15% YoY since then.
In FY 2013, a slight decrease to 75.4 billion yen (3.6% decrease YoY)
as it is expected to continue decreasing. The total shipment value also
continued to decline by more than 10% YoY, and in FY 2013 it is
expected to bottom out and remain at the same level of FY 2012 at 56.0
billion yen. This may be due to the increase in quantity of monochromatic
MFP, mainly for developing countries.
5.1.3 Digital cameras
The domestic production value was in a recovery trend from FY 2009
till last fiscal year, but is expected to decrease to 401.8 billion yen
(around 21% decrease YoY) in FY 2013. Compared to the peak of 982.3
billion yen (FY 2007), it is at a low level of near 41%. This may be
mainly because the demand for compact digital cameras has come full
circle, and many people are using smartphones instead of compact
cameras.
5.1.4 Digital video cameras
The domestic production value is expected to level out in FY 2013,
after the declining trend seen since FY 2008; it may decline slightly or
stay flat compared to FY 2012 (46.5 billion yen). This amount is merely
7.9% of the peak amount (588.0 billion yen) in 2003, indicating the
grim situation of domestic production of digital video cameras. The
advanced video functions of digital cameras and smartphones, and the
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6.1.1 Commercial Display Systems
The domestic production value of flat-display TVs for FY2012 showed
a dramatic decrease at 213 billion yen (61.6% decrease YoY), due to
diminished demand following the completion of the shift to digital
terrestrial broadcasting, the prolonged yen appreciation, and continuous
fall of unit prices, despite the improved performance of TVs, such as
achieving larger screens, higher resolution and improved color
reproducibility. However, the production value for FY2013 is projected
to be 203.7 billion yen (4.4% decrease YoY), with the decline coming
to a halt due to the unit price rise associated with the introduction of
larger-screen, higher-resolution TVs, and signs of a pause in economic
stagnation. The TV manufacturing industry is expected to get back on
a growth path, powered by the two growing demands in the market for
ultra-high-resolution TVs and smart TVs.
The domestic production value of organic EL displays has generally
been flat for the past several years. The production value for FY2013 is
projected at 8.1 billion yen, slightly exceeding the 7.9 billion yen results
in FY2012. The market for organic El displays is expected to expand in
and after FY2014, due to diffusion of organic EL TVs and expanded
use of organic EL flexible displays.
The projected domestic production value of large-size display systems
for FY2013 is approximately 4.8 billion yen (51.7% increase YoY),
which is only about 30% of the level recorded under favorable economic
conditions, suggesting that the market for large-size displays has yet to
emerge. It is likely that the major causes of the market severity are the
drain of the production plants to overseas due to the prolonged yen
appreciation, and the decline of competitiveness due to the rise of
manufacturers in emerging countries. As for FY2014 onward, the market
is expected to grow slightly, thanks to the demand growth for large-size
information display systems associated with the traffic infrastructure
development projects expected due to public investment promotion
policies.
With regard to projectors, the total shipment value for FY2012 came
to 144.5 billion yen (26.4% decrease YoY) due to the continuing fall of
unit prices and the slump in the European market. However, the domestic
production value slightly increased to 65.1 billion yen (9.3% increase
YoY) because the focus of domestic production has shifted to large-scale
systems with high added value. As for new applications, smartphones,
video cameras and head-mount displays equipped with small projectors
using LED or laser as the light source have been released, and their
future trends need to be watched. In addition, digital mapping and digital
signage that are drawing attention recently will also be promising areas
for applications.

emergence of cheap action cameras are likely to be the main causes of
the decline.
5.1.5 Camera phones
The domestic production value in FY 2012 was approximately 467
billion yen (25.0% decrease YoY). In FY 2013, it is expected to fall to
295 billion yen (36.8% decrease YoY) which will reduce the value to
half in two years. The total shipment value of FY 2012 also decreased
to around 1.1 trillion yen (11.5% decrease YoY), but in FY 2013 the
decline is expected to slow down temporarily to 1.0 trillion yen (4.0%
decrease YoY) because of the adoption of iPhones by DoCoMo and
other such reasons.
5.2 Overseas Production Trend Survey
The overseas production rate of I/O devices was 48.6% in FY 2012,
and is estimated to be 56.3% in FY 2013. Considering the accuracy of
the survey, it is likely to saturate at about 50-60%, but no signs of
recovery are apparent in domestic production in the short term. In
particular, the domestic production of camera phones has been rapidly
disappearing. The average overseas shipment ratio except camera phones
remained high, at 80.8% in FY 2011 and 85.5% in FY 2012, and is
estimated to be 84.5% in FY 2013.
5.3 Noteworthy Trends of This Fiscal Year
Optical MFPs have added to the strength of cloud services and
smartphones related solution businesses etc., and smartphone-like user
interfaces are being used in operation panels.
Action cameras are attracting attention recently, with 2,500,000
estimated shipments in FY 2013. They are used in sports, car mounted
cameras, underwater photography, etc., and are predicted to also grow
after FY 2013.
Camera phone models have decreased due to reasons such as the
terminal procurement strategy of telecommunication carriers. Various
lucrative application scenes are emerging, and services are expected to
become faster with the introduction of high speed communications.
3D printers are based on optical modeling, inkjet, lamination methods,
etc. At present, they have a very small market, so no leading companies
have embarked on their production. But the market has the possibility
of expanding suddenly, and this trend will attract attention.

6.

Display and Solid-state Lighting Field

The total domestic production value in the field of displays and solid
state lighting in FY2012 came to 2,475.9 billion yen (9.7% decrease
YoY), showing consecutive decreases in two fiscal years. However, the
projected value for FY2013 is 2,694 billion yen (8.8% increase YoY),
turning to an increase for the first time since FY2010. With regard to
displays, this increase is likely associated with the increase in TV unit
prices in line with introduction of larger-screen, higher-resolution, and
higher-function TVs, and expansion of the market of small/medium-size
high-resolution liquid crystal panels for smartphones and tablets.
Furthermore, the upturn in the economy so far has also probably made
some contributions. As for solid-state lighting, market growth has slowed,
but the market continues to expand in terms of value as a result of
offsetting price declines by an increase in sales quantity.

6.1.2 Flat Panel Display Devices
Domestic production value of flat panel display devices for FY2012
was 1,478.7 billion yen (3.1% decrease YoY), showing a slight decline,
but the value for FY2013 is projected to turn to an increase, at 1,597.4
billion yen (8.0% increase YoY). In FY2011, large panels were greatly
affected by the demand and price falls, and domestic manufacturers that
had been concentrating their production on panels for TVs had reduced
production or shifted to overseas production. However, from FY2012,
they switched the focus of domestic production to small/medium-size
high-resolution display panels with high added value, which is considered
to be the reason for the growth in production value.
In FY2014 onward, demand is expected to expand particularly for
small/medium-size panels, and the market is likely to continue growing
on the back of expanded applications including sophisticated-function
smartphones, mobile game devices, and tablet terminals. In terms of
technology, it is expected that high-resolution panels capable of
displaying a large volume of data, panels with high color reproducibility,
and touch panels will come into wider use, and the demand will expand

6.1 Industrial Trends in the Display Field
As in the past, the working group has conducted surveys in the display
field separately for commercial display systems that are at a product
level and are close to consumers, and display devices that serve as a
basis for industry.
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mainly for high-value-added products, for which domestic manufacturers
have advantages.

expanded at once with the introduction of FIT from July 2012 due to
the “Renewable Energy Act” established in FY 2011. Until now, the
governmentʼs photovoltaic system popularization support project was
focused on the residential market; however, after the transition to FIT,
it has extended to the government and industry, and electrical business
as well. Furthermore, the drop in photovoltaic energy system prices has
placed it on a full-fledged growth path.
Looking at each material individually, as shown in Table 4, the
shipment quantity increased greatly for all material types such as
monocrystalline Si, polycrystalline Si, a-Si, etc. In FY 2011,
polycrystalline Si and monocrystalline Si were at similar levels, but in
FY 2012, polycrystalline Si rose to surpass monocrystalline Si by more
than 20%, and the ratio of polycrystalline Si and monocrystalline Si
returned to a level similar to that before FY2011. In FY 2012, the
scenario for the polycrystalline Si type changed completely from a
decline in FY 2011, to almost 100% growth, and for the first time it
exceeded 2 GW. Polycrystalline Si type is the main photovoltaic energy
used in government and industry and electrical business, so its shipment
quantity increased greatly due to the growth of domestic demand. The
a-Si/ monocrystalline Si, a heterojunction type of monocrystalline Si
type photovoltaic cells and the back-contact type monocrystalline Si
photovoltaic cells, have become a focus in monocrystalline Si
photovoltaic cells, and these types of photovoltaic cells have been
displaying a continuous underlying upward trend focused on the
residential market because of their high energy conversion efficiency.
On the other hand, a-Si type and others have shown steady expansion
every year, especially CIS thin film photovoltaic cells, and have almost
reached 1 GW level. Only Japan has been successful in the large scale
commercial production of CIS photovoltaic cells, and it is gaining global
attention for its GW level production.

6.2 Industrial Trends in the Solid-state Lighting Field
The market of solid-state lighting has grown dramatically in recent
years, coming to command more than a 10% share in the total domestic
production value of the display and solid-state lighting field. Among
solid-state lighting devices, bulb-type LED lamps became available on
the market from around 2007, and few years later, straight tube-type
LED lamps also became available from around 2011. Thus, the figures
for these two types of LED lamps have been combined and reported in
a compiled figure since FY2011. The total shipment value of LED lamps
(including the straight-tube type mentioned above) for FY2012 was 99.3
billion yen (7.2% decrease YoY). In FY2013, the total shipment value
is projected to be 91.3 billion yen (8.1% decrease YoY). While bulb-type
LED lamps showed substantial growth in FY2011, their shipment value
has been on the decline since FY2012, due to reductions in unit prices.
As for production of LED lamps on their own, there has been rapid
moves to shift production bases to overseas since the Great East Japan
Earthquake in March 2011, and the percentage of the domestic
production value to the total production value decreased to around 40%
in FY2011, and to around 14% in FY2012. However, the percentage for
FY2013 is projected to recover to around 18%, due to growth in domestic
production of high-function products such as whole-circumference light
distribution-type LED lamps.
The domestic shipment value of general purpose LED lighting devices
for FY2012 was 304.8 billion yen (92.7% increase YoY), and that for
FY2013 is projected at 37.99 billion yen (24.7% increase YoY). When
looking at the ratio of the shipment volume of LED lighting devices to
the shipment volume of all lighting devices (the shipment volume of
LED lighting devices / the shipment volume of all lighting devices) and
the ratio of the shipment value of LED lighting devices to the shipment
value of all lighting devices (the shipment value of LED lighting devices
/ the shipment value of all lighting devices), in FY2012 the ratio reached
40% in volume and 48% in value, and in FY2013 the ratios of both the
volume and value are projected to further increase to near 60%.

7.

7.2	PV Power Generation Industry Size: Actual, Estimates and
Projections
Looking at the production value of photovoltaic cells until today, as
shown in Figure 8, 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.
However, exports began to grow quickly, mainly to Europe, in FY 2007
and FY 2008. In FY 2009, due to the revival of subsidies to residential
solar power systems and the launching of the system of surplus power
purchases at preferential prices, the size of the photovoltaics industry
regained its expansion trend. Furthermore, due to the start of FIT in FY

Photovoltaic Energy Field

7.1 Shipments Status in FY 2012
Total photovoltaic shipments from Japan in FY 2012 as shown in
Table 3 were 4,371 MW, which was a 62.8% increase compared to the
previous fiscal year, smashing previous records. After declining in FY
2006, the growth rate has continued to rise each year except in FY 2011,
and it reached 62.8% in FY 2012. This is because the domestic markets
Table 3

usage
consumer
power generation
for research and others
total

FY2010
shipment
share
(MW)
(%)
0.8
0.0
2,533.8
99.8
4.2
0.2
2,538.8
100.0
Table 4

materials
single-crystal Si
polycrystalline-Si
a-Si others
total

FY2011
shipment
share
(MW)
(%)
0.3
0.0
2,684.7
100.0
0.6
0.0
2,685.6
100.0

FY2012
shipment
share
(MW)
(%)
0.3
0.0
4,370.4
100.0
0.6
0.0
4,371.3
100.0

growth
amount
(MW)
0.0
1685.7
0.0
1685.7

growth
rate
(%)
7.6
62.8
0.0
62.8

growth
amount
(MW)
527.3
992.2
166.2
1,685.7

growth
rate
(%)
51.3
97.2
26.1
62.8

Shipment of PV cells by material type in FY2010 to 2012

FY2010
shipment
share
(MW)
(%)
832.3
32.8
1,320.5
52.0
386.1
15.2
2,538.8
100.0
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Shipment of PV cells by use in FY2010 to 2012

FY2011
shipment
share
(MW)
(%)
1,028.0
38.3
1,021.1
38.0
636.4
23.7
2,685.6
100.0
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FY2012
shipment
share
(MW)
(%)
1,555.3
35.6
2,013.3
46.1
802.6
18.4
4,371.3
100.0
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Changes in Japanese PV Industry Size

2012, with non-residential markets also coming into the picture along
with residential markets, this segment rapidly increased 36% to 1,309.8
billion yen. The boom in the nonresidential market and further reductions
in solar power system prices have led to progress in expansion of the
market, and it is estimated to have increased 104% to 26,678 billion yen
in FY 2013.

installing each excimer laser lithography equipment is far higher. Next
were carbon dioxide lasers at about 30.6%, and solid-state laser
applications about 11.7%. The share of solid-state lasers decreased
compared to 16.1% in FY 2012, and returned to its share in FY 2011.
Other lasers were still low at 2.9%, and have been increasing every year.
Fiber lasers and semiconductor lasers are driving this increase.

8.

8.2 Market trend analysis and notable trends of current fiscal year
In FY 2012, the production value of carbon dioxide laser applications
production equipment once again reversed to a large decline of 30.1%.
In addition to deterioration of export conditions following the sudden
appreciation of the yen, there is a global economic slowdown due to the
prolonged EU economic crisis, and stagnant growth of emerging markets,
including China, which are having effects. In particular, cutting and
drilling accounts for an overwhelming share of this field, and its large
31.4% decline became the main cause for the large decline in the
production value of carbon dioxide laser application production
equipment. In FY 2013, a 33.3% increase is expected due to the weak
yen benefits of Abenomics, and it is expected to recover to the level it
was at in FY 2011. In FY 2014, an increase is expected, especially in
the cutting and drilling field, but other fields are expected to remain
almost flat. By field, cutting and drilling represented an overwhelming
share of 96.7% like before, and its production value is expected to show
a 34.8% increase YoY in FY 2013. In particular, the production value
of printing board drilling machines is expected to rise by a huge 71.1%
in FY 2013, and in the drilling of the glass interposer that implements
3-dimensional Si accumulation circuit implementation (TGV: Through
Glass Via), carbon dioxide gas laser is considered a promising future
technology. On the other hand, in cutting, although there was an increase
of 22.5%, it is steadily being replaced by fiber lasers.
Carbon dioxide gas laser application production devices saw a large
30.5% decline, but solid-state laser application production devices only
decreased 7.8% in FY 2012, and in FY 2013, as against the 33.3% rise
in carbon dioxide gas lasers, a tiny 1.4% drop was expected in solid-state
laser. The decreases in FY 2012 and FY 2013 were thought to be because

Laser Processing Field

8.1 General
Looking at the trend in the laser processing field, the production
values that saw a large drop due to the 2000 slump on the IT industry
started showing a clear recovery trend from FY 2003 and eventually
production grew strongly. However, due to the global recession that
originated from the U.S. in latter half of 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 in FY 2010, it showed a
V-shaped recovery with 53.3% growth, and in FY 2011 it declined with
a reduction of 3.9%. This could have been because of the deterioration
in export conditions following the stronger yen, and influence of the
EU economic recession. In FY 2012, this trend accelerated and led to
a further huge drop of 25.6%. On the other hand, in FY 2013, the
Japanese economy moved towards recovery due to the credit expansion
precipitated by the change of power in December 2012 and the effect
of Abenomics coupled with the correction of the super-strong yen, and
a 23.8% rise is expected. In the FY 2012 survey, a gradual increase was
estimated for FY 2013, and this was because many of the answers in
questionnaires were before the general elections in December 2012, the
actual results far exceeded the predictions. The healthy condition is
expected to continue through FY 2014 as well, and a gradual rise is
predicted.
No significant change in the share by field was observed compared
to FY 2012. Excimer laser applications, like normal years accounted
for a 54.8% majority of the total share, but this is because the cost of

13

Annual Technical Report
2013 OITDA

any of the characteristics of light, such as strength, phase, wavelength,
and frequency.
Sensing/measuring devices constitute about 2% of the domestic optical
industry, and the size of its domestic production value has reached 159.5
billion yen. Moreover, the total shipment value is 213.2 billion yen, and
the domestic production ratio was 75%, which was 12% less than the
previous fiscal year. It is believed that manufactured goods with relatively
simple functions are produced overseas. Sensing and measuring devices
are generally used in a wide variety of industrial machines, and are
absolutely indispensable for investment in new production facilities,
development of industrial machines, and constructing infrastructure of
optical communication networks, etc. Moreover, once infrastructure
investment is done, there is a trend of using it without updating, and it
tends to rise slowly compared to the economic trends. Optical measuring
devices were mainly in the field of information infrastructure until now,
but hereafter it is necessary to observe its expansion in the health and
medical field, and the social infrastructure field as well. An outline of
optical measuring devices and optical sensing devices is given below.
An optical measuring device is a basic device used for measuring
optical properties in research, development, and manufacturing of optical
devices, optical modules, and optical communication systems that use
wavelength bands from the visible spectrum to near infrared, as well as
for the construction and maintenance of optical fibers. Consequently,
the production value of such equipment is closely related to the expansion
of optical communication networks. The survey items are optical
spectrum analyzers (including wavelength meters), light sources for
measuring equipment, OTDR, optical power measuring systems, optical
waveform measuring instruments, optical fiber identifiers, color
difference meters, colorimeters, optical measuring instruments for
medical use, electro-optical distance meters, etc. The domestic production
value for FY 2012 slightly declined, with a 5.6% decrease compared to
the previous fiscal year, but it is expected to increase 3.4% in FY 2013.
Globally, accelerated growth of mobile terminals such as smartphones,
together with the rapid growth in the use of cloud services, has led to
rapid growth in traffic due to LTE services. Therefore, infrastructure
enhancements such as speeds of backbone lines have become urgent. It
is thought that the demand for optical measuring instruments directed
towards the manufacturing of optical devices and supporting transmission
devices would continue. However, since the share of small-sized low-cost
handy devices from overseas manufacturers has increased, large-scale
expansion of domestic production is thought to be difficult hereafter.
Although the shipment ratio (total shipment value / domestic production
value) is 99%, the shipment ratio is expected to increase from next year.
Optical sensing equipment includes all sensors and equipment which
use the various properties of light in some way. 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, fire/
smoke/flame sensors, rotary encoders, linear scales, position change
and length measuring sensors, speed sensors, color sensors, electric
current sensors, voltage sensors, magnetic field sensors, electric field
sensors, vibration sensors, pressure sensors, acoustics sensors, etc.
Further, infrared cameras and their application devices, security devices,
laser radars / range image sensors, etc. are devices related to safety and
security, so they are likely to be developed further. Laser microscopy,
surface inspection equipment, component analyzers, environmental
sensors and devices, image sensing equipment, etc. are sold as systems,
so their monetary value per unit is high. In FY 2011, domestic production
increased marginally by 7.7% YoY. Although there was a 16.4% decrease
in FY 2012, an increasing trend of 1.3% is expected in FY 2013, and

of the replacement by fiber laser and semiconductor laser. By field,
cutting and drilling boomed for glass cutting applied in smartphones
and tablet terminals, and ceramics scribers, laser dicing applications,
etc. and was the driving force of this field. As a result, each of these
fields had similar market shares until a few years ago, but in FY 2013,
cutting and drilling accounted for 39.5%. Its use in welding and union
and marking equipment was almost flat since FY 2011 and showed no
movement called for by economic recovery. This is because of the
remarkable shift from solid-state laser application production devices
to fiber laser. There was a major drop particularly in its use in trimming
and repair, which dramatically fell continuously for 3 years (24.0% in
FY 2011, 41.7% in FY 2012 and 39.9% in FY 2013). This was from
the effect stagnation of the whole semiconductor / liquid crystal industry
until the first half of FY 2013. In FY 2014 its use in trimming, repair
and others is expected to increase, in welding and joining it is expected
to shift from gradual increase to increase, and in cutting and drilling,
its use is expected to remain flat after a gradual increase.
The drop in excimer laser application production equipment enlarged
in FY 2012 to a 29.1% decline. This change in production value was
because of the change in lithography equipment that accounted for about
91.8% of the production value of excimer laser application production
equipment. That is, in FY 2011, the Great East Japan Earthquake and
other events that followed, such as the atomic power accident, Thailand
floods, and EU economic crisis, were thought to be the causes. Moreover,
the drop in the share of domestic manufacturers in the photolithography
market was also thought to be a cause. In FY 2012, the slowdown in the
growth of Asian markets centered on China and India, the drop in PC
demand due to a backlash from the market expansion of smartphones
and tablet terminals, and the resultant lack of force in capital expenditure
planning related to semiconductors, became the reasons for expecting
a huge drop in production value. On the other hand, in FY 2013, the
global economy improved to some extent and the capital investment of
semiconductor manufacturers partially restarted in the middle of the
year, and hence, a rise of 26.5% is expected, but full-fledge investment
expansion has not been accomplished. In FY 2014, since substantial
growth in all countries in Europe and America, China, Korea, Taiwan,
etc., and steady results of Abenomics are expected, the production value
is estimated to increase.
The production value of fiber laser application production equipment
grew steadily, and in FY 2011 and FY 2012, it showed increases of
37.5% and 36.3% respectively. A brake was applied to this rise in FY
2013, and it is estimated to increase by 10.7%. The main reasons why
fiber laser boomed were its excellent performance, with its small size,
high luminance, low price, low environmental burden, high beam quality,
etc., so it has begun to replace solid-state laser and carbon dioxide laser
application production equipment in several fields.
Semiconductor laser direct processing equipment increased by 112.2%
in FY 2012, consequently bridging the difference vs. production value
of fiber lasers. It is expected to also grow a solid 9.5% in FY 2013.
Improved laser diode outputs and beam quality, introduction into
manufacturing assembly lines for laser brazing process (soldering) of
automobile structural components such as roofs, doors and trunks, in
addition to tailored blank welding, can be cited as some of the reasons
for this booming increase. Besides its use in the automobile industry,
its widespread use in laser cladding processes (hard facing) for die
(metal molds) and turbine blades also contributes to its growth.

9.

Sensing/Measuring Field

Optical measuring equipment is a product family related to light
sources and equipment measuring the basic characteristics of light, such
as power, frequency, waveform, and transmission qualities. And optical
sensing devices are general system sensors or sensing devices that use
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the same level, and 7 companies intend to decrease.
The tendency of change of the top three responses is (FY 2013 →
FY 2014):
1) Same → Same (25 companies)
2) Same → Decrease (7 companies)
3) Same → Increase (6 companies)

business conditions seem to have bottomed out. With a domestic
production ratio (domestic production value / total shipment value) of
73%, in the sensor field also, the share of overseas production and
domestic manufacturers of low-priced and low-performance sensors is
increasing. The total shipment value of security devices in the actual
results of FY 2012 showed a 100.4% increase, and is expected to increase
28.7% in FY 2013, thereby showing a huge increase in both years. There
are hopes for expansion of equipment related to safety and security, for
example, environmental measurement, component analyzer, security
equipment, etc.

10.3.3	Amount of R&D investment
11 of the companies responded that they increase investment in FY
2013 compared to the previous fiscal year (2012), 31 responded the
same, and 6 reported a decrease. 14 companies intend to increase R&D
investment in FY 2014 from this year (2013), 31 maintaining the same
level, and 6 companies intend to decrease.
The tendency of change of the top three responses is (FY 2013 →
FY 2014):
1) Same → Same (22 companies)
2) Same → Decrease (6 companies)
3) Increase → Increase (6 companies)

10. Resources for Optoelectronics Industry
10.1 Introduction
As for optoelectronics-related companies, 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.
With the survey contents being the same as that of the preceding fiscal
year, a quantitative questionnaire survey to obtain the figures for
estimates for FY 2013 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 2013 and projections for FY 2014. Further, for the
purpose of reference, the total amount of domestic production of
optoelectronics industry has also been included in the survey. In this
fiscal year, we obtained responses from 51 companies and are reporting
the summarized results.

10.3.4	Domestic production (Reference)
14 of the companies responded that domestic production increased
in FY 2013 compared to the previous fiscal year (2012), 19 responded
the same, and 18 reported a decrease. 21 companies expect production
to increase in FY 2014 from this year (2013), 21 maintaining the same
level, and 9 companies expect it to decrease.
The tendency of change of the top three responses is (FY 2013 →
FY 2014):
1) Same → Same (11 companies)
2) Increase → Decrease (8 companies)
3) Increase → Increase (7 companies)

10.2 Resources for Optoelectronics Industry of FY 2013 (Estimate)
10.2.1 Number of full-time employees and number of researchers
With regard to human resources, the median number of full-time
employees at the 51 companies was from 100 to 149, and the median
number of researchers was 40 to 49. Comparing among the same
cumulative number of companies, it is thought that about 1/5 to 1/2 of
full-time employees are R&D workers.

11. International Trends Observed at the Meeting of IOA
11.1 Introduction
The Optical Industry and Technology Development Association
(hereinafter referred to as OITDA) was established in Japan in 1980,
for the promotion of the optical industry, for the first time in the world;
but similar organizations came to be established in many parts of the
world starting in the 1990s. There is an organization called the
International Optoelectronics Association (IOA) since FY 2007, in which
participating organizations have increased since the year 2000, and at
present it has 9 member organizations.
The 7th meeting (18 in all) after it became IOA will be held in
Brussels, Belgium, with EPIC as the host organization in December this
year (FY 2013). Here we have briefly explained the trends of the
optoelectronics industry on a global scale, and in major countries, based
on the published materials of this conference. However, although each
organizationʼs definitions of categories of the optoelectronics industry
are generally based on the categorization of OITDA, this can vary in
each organization, so in a strict sense they are not comparable with
Japan.

10.2.2	Amount invested in research & development and domestic
production (reference)
Looking at funding, the median amount invested by 51 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 1/25 to 1/10 of domestic production value is invested in R&D.
10.3	Increase/Decrease from the Previous Fiscal Year
(Estimate for FY 2013, Projection for FY 2014)
10.3.1	Number of full-time employees
8 of the companies responded that the number of fulltime employees
increased in FY 2013 compared to the previous fiscal year (2012), 32
responded the same, and 11 reported a decrease. 7 companies intend to
increase personnel in FY 2014 from this year (2013), 36 maintaining
the same level, and 8 companies intend to decrease.
The tendency of change of the top three responses is (FY 2013 →
FY 2014):
1) Same → Same (27 companies)
2) Same → Decrease (7 companies)
3) Increase → Increase (5 companies)

11.2 Global Optoelectronics Industry Trends
11.2.1 Entire Global Optoelectronics Industry Trends
Each year PIDA (Taiwan) reports the trends in the global
optoelectronics industry as well as in Taiwan. This year, the report
mentions the global market from 1996 to 2012, as shown in Figure 9.
The global optoelectronic market that showed a decline for 2 consecutive
years, with a 4% decline in 2008 and a 16% decline in 2009, then
recovered suddenly in 2010 by 33%, and increased by 12% in FY 2011
as well. However, it dropped 9% in FY 2012, indicating that it had
entered a stagnation period. Overall, it can be said that the global optical
industry has grown gradually in this period.

10.3.2	Number of researchers
10 of the companies responded that the number of researchers
increased in FY 2013 compared to the previous fiscal year (2012), 31
responded the same, and 10 reported a decrease. 6 companies intend to
increase researchers in FY 2014 from this year (2013), 38 maintaining
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Changes in the Global Market of Optoelectronics Industry (from 1996 to 2012) (PIDA)

11.2.2 Optoelectronics Industry Trends in Each Country
In the Asia region, apart from OITDA, only PIDA (Taiwan) reports
the annual trends of the optoelectronics industry of its country. In Taiwan,
a 7% reduction was seen in FY 2012, but a small 4% increase is expected
in FY 2013. Flat panel displays drive the market, but were near zero
growth. The optical recording and photovoltaic energy fields showed a
declining trend.
If we see the optical industry production value by field (2012) in
U.S.A., photovoltaic energy constituted a large share, followed by the
sensor and communication fields. The production value of the LED
field had a small share of about 6% of the total value.
The optical industry market in Germany has been expanding smoothly,
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and the lead role in the market was played by the laser processing field.
However, the light source field and the optical communication field
including displays are expected to show a declining trend hereafter.
Moreover, the photovoltaic energy field has been in decline from FY
2012, which was its peak year.
If we see the history of shipment values of the optical industry in
Switzerland, it dropped suddenly in FY 2009 and then has been gradually
recovering, but in FY 2012 it was expected to drop nearly 20%. The
reason for this is the sudden drop in the photovoltaic cells field. The
laser processing field and image processing fields were driving this
market, and the photovoltaic energy field occupied an 18% share, but
the share is expected to gradually decrease hereafter.
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for the conventional trunk line system 10 ~ 40Gbps, to the recent 1300nm
band electroabsorption-type optical modulators for Ethernet system 100
~ 400Gbps. Moreover, in the InP system Dual Polarization-Quadrature
Phase Shift Keying (DP-QPSK) modulator module with drivers,
miniaturization to about 1/3rd of conventional lithium niobate (LN) has
been achieved.
On the other hand, Si system materials mainly use Si and Ge, and are
capable of making modulators, wave-guides and optical receivers. In
recent years, reports of more than 25Gbps operating speed have increased
for these devices. Although the size and drive voltage are higher than
for compound semiconductors, if the focus is kept only on operating
speed, a high operating speed of 60Gbps was achieved. In order to make
Si modulators even smaller in size, and to reduce their driving voltage,
it is effective to use SiGe mixed crystals or Ge on Si substrate with a
small band gap. A wavelength range from L band (1560 ~ 1620nm) to
O band (1260 ~ 1360nm) is available, because of the distortion stress
and composition change with Si dosage. Meanwhile, the method of laser
processing after wafer bonding an InP type semiconductor to an Si
substrate, and the method of flip chip bonding the InP type semiconductor
laser to the platform on the Si substrate, are being studied as methods
for creating a light source. Furthermore, in the field of optoelectronics
integration technology, a study of mounting integrated optical circuits
and integrated electronic circuits onto printed circuit boards is in
progress, and the form of integration changes according to degree of
integration, transmission distance, device performance, etc.
Miniaturization and integration of Si waveguide is easy, so an 8 x 8
integrated multi-port optical switch has been studied as component
technology, and miniaturization to less than 1/100 compared to the quartz
planar light wave circuit has been reported. Optical modulators that use
graphene on Si substrate have been studied as future devices, and it is
expected that a broad wavelength band would be modulated in a shortlength device, by means of gate voltage control, due to the specific
properties of graphene.

OITDA establishes an Optoelectronics Technology Trend Research
Committee every fiscal year as a part of the optoelectronics technology
trends survey project, in order to investigate and analyze new movements
in optoelectronics-related technology domestically and abroad. This
fiscal year, working groups and the Joint Experts Committee were
organized to address and investigate the seven fields described below.
The results will be presented at the optoelectronics technology trends
seminar at the InterOpto 2014 exhibition scheduled to be held on October
15-17, 2014. Also, 21 articles on the latest technology trends in topics
on each field were presented in Technology Trends on OITDAʼs web
news, OptoNews.

2.

Inorganic Optical Devices and Materials

The Inorganic Optical Devices and Materials Working Group
investigated devices, materials and applications, in the wavelength range
from near 100 m terahertz to 200 nm ultraviolet range.
2.1 Terahertz Range
Wavelength conversion technologies that use femtosecond laser and
non-linear optical material have already been commercialized as terahertz
(THz) wave generators, and there is progress in development of
semiconductor optical devices and electronic devices for miniaturization,
and to expand general versatility of generators. In the case of a single
quantum-cascade laser, it operates at low temperature of about 200K
within the THz range. On the other hand, the output of electronic devices
is small, but they have achieved THz wave generation at room
temperature. There are several types of electronic devices in the THz
range, but currently, integrated devices of resonant tunneling diode with
micro-slot antenna have shown the highest fundamental oscillation
frequency of 1.31, 1.4 THz, etc., with output of 1 ~ 10 W at room
temperature. Moreover, high output operation of 400 W has also been
achieved, by the optimization of the antenna structure at frequency below
1 THz. On the other hand, the development of higher frequency
transistors has also progressed, and a maximum oscillation frequency
(fmax) of 1.15 THz and a fundamental oscillation frequency of 0.57
THz in the oscillation circuit have been reported in InP system
heterojunction bipolar transistors. THz wave receivers use heterodyne
detection or direct detection in Schottky barrier diode, direct detection
in the resonant tunneling diode, etc. The applications of these highfrequency devices include wireless communications. Soon, frequency
allocation of the 120GHz band (transmission rate 10 ~ 20Gbps) is
planned, and the 300GHz band (transmission rate 40Gbps) is in the
research and development stage. Other applications of THz waves include
medicine and food inspections, non-destructive testing of industrial
materials, and non-destructive testing of materials such as drugs and
explosives; and the THz-wave camera for imaging system is becoming
capable of real time operation at room temperature.

2.3 Visible and Ultraviolet Ranges
In the ultraviolet region, transparent AIN substrate with low defect
density was made with the physical vapor phase transport method and
hydride vapor phase epitaxy method, and then ultraviolet region AIGaN
LED was made on the AIN substrate by metal-organic vapor phase
epitaxy. LED characteristics included wavelength of 265nm, optical
output of 36mW, external quantum efficiency of 3.1%, and a good life
time of more than 6,000 hours. In the visible region, GaN LEDs on Si
substrates with large surface areas that would reduce the cost of white
LEDs are being developed. With the diameter of the Si substrate being
5 ~ 8 inches, 100 lm/W at the product level, wavelength uniformity 1σ
< 3nm, which are values of the same level as GaN LEDs on sapphire
substrate, have been obtained. On the other hand, in white LED lighting,
phosphor having moisture resistance and thermal quenching issues
despite good color rendering properties, is being reinvestigated due to
the progress of remote phosphor and silica coating technology.
Furthermore, for high intensity high luminance lighting applications
such as automobile headlights, a method of transmitting a watt-class
blue laser beam through optical fiber, and thereby exciting a phosphor
at a distant location was studied, and while the speckle contrast, which
was a cause of concern due to the use of laser beam, was about the same
as that with blue LEDs, a high luminance performance of 140Mcd/m2
[chromaticity (x, y) = (0.364, 0.367)] exceeding that of HID lamps (High
Intensity Discharge Lamps) was achieved at the level of 5000 lm.

2.2	Near-infrared Range (Wavelength range for optical communication
systems)
In the wavelength band for optical communication, existing materials
and devices are steadily maturing, so there has been progress in optical
communication applications, integration of optical devices and electronic
devices, new systems and new applications in IV-group semiconductor
materials such as Si and Ge. With the optimization of device structure
in surface-emitting lasers, high-speed operation of 40Gbps or more and
very low power consumption of 108fJ/b, and also direct modulation
operation of 60Gbps with 4-level operation instead of the conventional
2-levels, have been reported. The market, wavelength band, and
technology for optical modulators of compound semiconductors have
expanded, from 1550nm band electroabsorption-type optical modulators

3.

Optical Communication Networks

Japan has achieved an advanced information society, supported by
technological innovation of optical communication networks. Since the
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1980s, Japan led the world in advancing practical application of the
research and development on optical fiber communication technology;
it made its long distance backbone optical networks in the 1980s,
introduced a 10Gb/s optical ring system in metro networks in the 1990s,
and made access networks optical in the decade beginning in the 2000s;
thereby bringing about great improvement in today's optical
communication network configuration. In the core networks, it has now
introduced the Dense Wavelength Division Multiplexing (DWDM)
system to connect ultra-long distance points, by using optical
amplification repeaters. In metro networks, Japan has introduced the
DWDM ring network system made up of Optical Add/Drop Multiplexer
(OADM) nodes for optical branching insertion and amplification, and
in access networks, it has introduced the Passive Optical Network (PON)
system for optical branching (downstream) and optical time division
multiplexing (upstream).
If we look back at the last fiscal year (FY 2012), in the field of
backbone optical transmission and optical fiber technology, a new top
record data of transmission capacity has been set as a result of the
development of space division multiplexed transmission technology, in
addition to the steady progress of 100G system commercialization, and
finally a new era of 1 Pb/s has begun. And in photonic nodes, a large
scale and compact optical switches, represented by the wavelength
selective switch (WSS), have progressed. In optical networking, there
was progress in the study of elastic network technology that uses a
flexible grid, application of SDN (Software Defined Networking)
technology, and exploration of its potential. In access networking,
standardization of Next Generation PON phase2 (NGPON2) oriented
towards next generation high capacity access has begun, and distanceextension and multi-branching of the 10G class optical access is in
progress. In the environment with sharp increases in mobile traffic, there
is progress in study of radio over fiber (RoF) optical technology that
can be applied as accommodation channel in mobile base stations. In
datacom, a discussion about 40Gb/s Ethernet (40GbE) long-distance
version and 100GbE short-distance I/F standard is developing. Moreover,
in IEEE802.3, longer distances utilizing Forward Error Correction (FEC)
are being studied for datacenter application.
According to this background, Optical Communication Networks
Working Group summarized this fiscal yearʼs (FY 2013) trends in optical
communication network technology in the following six fields.

and there have also been reports of such activities intended for improving
datacenter efficiency. The need for more number of ports for WSS,
which is a key component constituting the nodes, also has been shown.
Studies on nodes for multi-core fibers studied in backbone transmission
have also been seen. In standardization, there have been more active
discussions aimed at the implementation of next generation optical
transport network (OTN) interface, based on ITU-TG.709.
3.3 Optical Networking
In the field of optical networking, there is continued active discussion
of study on elastic optical networks that enable extention of transmission
distance / reduction regenerative repeaters by changing the modulation
format as necessary and expanding total capacity by increasing frequency
usage efficiency. Furthermore, research and development on SDN/
OpenFlow control of optical networks is gathering attention, and
especially in the Open Networking Foundation (ONF), the new Optical
Transport Working Group (OTWG) was formed in March 2013, and it
conducts discussions on port expansion for OTN, WDM and TDM clients
of network models and OpenFlow protocols.
3.4 Access Network
In addition to the standardization of NGPON2, which is an optical
access system aimed at achieving higher capacity of 40 to 100 Gb/s,
more advanced generation PON that uses DWDM, OFDM (Orthogonal
Frequency Division Multiplexing), OCDM (Optical Code Division
Multiplexing), etc., is also being studied. In an environment with the
sharp increase in mobile traffic, DWDM technology and RoF technology
that can be applied as accommodation channels in mobile base stations
have also been identified as subjects for discussion.
3.5 Optical LAN/Interconnect
In the datacom field, 40GbE/100GbE standard is being actively
discussed, and discussion of the 400GbE standard also started in May
2013. Even in IEEE802.3, there is only one project over 100 participants,
and future trends from various fields are attracting attention. There has
been continued progress for higher capacity in standards for storage.
For servers, applications for datacenters are driving higher speeds, and
as both cable transmission and board transmission are nearing the limits
of electrical transmission, transition to fiber optical transmission in all
except extremely short distances (less than a few m) connections is being
studied.

3.1 Long Haul Optical Transmission Systems
There were attempts at symbol rates exceeding 100 Gbaud aimed at
achieving a speed higher than the 1Pb/s achieved last year, and trials
for extreme multiplexing of 1024 Quadrature Amplitude Modulation
(QAM) and 2048 QAM. Furthermore, one of the trends is studies
focusing on improvement of noise tolerance and nonlinear tolerance,
which are issues for such a change to multilevel transmission. In addition
to that, a super-channel approach that uses multiple carriers in such
ultra-high capacity transmissions is emerging, and studies related to
control of signal light spectrum that enables high-density multiplexing
subcarriers are also becoming popular. On the other hand, on the axis
of re-examination of the transmission medium itself, progress was not
seen in transmission capacity expansion, but the index of the "bandwidth
distance product", which is the product of bandwidth and distance, has
attracted attention and there have been reports of more than 1Eb/s･km.

3.6 Optical Fiber Technology
For transmission, there have been reports oriented towards a further
increase in transmission capacity, such as Multi-Core Fiber (MCF) with
an increased number of cores, Few-Mode Multi-Core Fiber (FM-MCF)
where each core is Few-Mode Fiber (FMF), etc. Furthermore,
transmission experiments using MCF and FMF, and their amplifiers,
and input output devices have been reported, and have contributed to
the improvement of the capacity distance product in backbone
transmission. In non-communication applications, there have been reports
of enhancing fiber with various functions, by using special optical fibers
such as microstructured optical fiber (MOF), rare-earth-doped optical
fiber, highly nonlinear optical fiber, etc.

4.

3.2 Photonic Nodes
Further expansion was seen in research and development related to
elastic optical networks. Quantitative comparisons of the merits of elastic
optical networks, such as improving spectrum resource efficiency and
studies for managing and controlling elastic optical networks with SDN
in order to capitalize on its merits, have been conducted in large numbers,
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Information Processing Photonics

Since FY2012, the Working Group on Information Processing
Photonics has been conducting technology trend surveys separately for
the respective fields of optical memory, optical interconnect and optical
computing. In line with the recent dramatic acceleration of the speed of
generating digital information, there has also been a demand to further
accelerate the speeds of processing and storing such information. Since
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optical technologies are strongly expected to contribute to achieving
such ultra-large-capacity and ultra-high-speed information processing
technologies, the working group conducted surveys on technology seeds
for achieving such purpose, in addition to the traditionally conducted
surveys on technology trends.

(such as wide bandwidth, low delay, low loss and low mutual
interference). At present, such optical interconnect devices as active
optical cables (AOC) adopting the direct modulation of vertical-cavity
surface-emitting lasers (VCSEL) or external modulation by silicon
photonics have come into practical use for the interconnect between
racks or between boards in supercomputer or data center systems. A
transmission density of several tens of gigabits per second per square
centimeter and an energy efficiency of several tens of milliwatts per
gigabit per second (equivalent to pJ/bit) have been achieved. For the
commercial application of optical interconnect to shorter range
connections within a board or between chips, advanced products of
lower cost and with higher transmission density and higher energy
efficiency are required. Since the quality of high-speed electric signals
drastically deteriorates as the transmission length increases, the key to
achieving high-speed inter-chip connection using optical connect will
be to perform the electric/optical signal conversion at a point as close
as possible to the LSI chip. From these viewpoints, optical interposers
that perform electric/optical signal conversion within the LSI module,
and silicon photonics that ultimately aims to monolithically integrate
LSI electronic circuits and optical circuits, are regarded as essential
approaches for achieving interconnect between LSI chips.

4.1 Optical Memory
In the field of optical memory, the working group focused on
multilayer, two-photon absorption, super resolution and near field
technologies as bit-type large-capacity recording technologies, as in
FY2012. One of the technologies that are drawing attention in this field
is the super multilayer optical disc with a guide layer. Since this
multilayer disc controls tracking with a single, separated guide layer, it
attracts attention as a solution for reducing disc production cost. With
Tokyo having been chosen to host the 2020 Olympic Games, there are
expectations for the launch of Super Hi-Vision broadcasting. Thus, the
trends of development of optical discs for recording and playing Super
Hi-Vision programs will be a focus of attention in the future. The working
group also surveyed the trends concerning holographic recording, which
is a next-generation large-capacity recording method that has been a
major research topic recently. The keynote address by Hitachi-LG Data
Storage at ISOMʼ13 also explained how essential it is to shift to
holographic memories, when comparing their recording capacity with
that of competing memories. Technical challenges for achieving largecapacity holographic memories have been identified to a certain extent,
and breakthrough technologies have started to appear.
One of the notable trends found in the FY2013 survey was the
application of optical disc memories to archival storage, which is
regarded as a promising application field. This was because the optical
disc has been reevaluated from the standpoint of total long-term archival
cost. Optical disc technologies have been actively applied in the
biotechnology field as well. Meanwhile, attention should be paid to not
only optical disc memories, but also high-speed optical memories and
new materials (phase change materials) that are applicable to optical
interconnection and optical computing in the broad sense.

4.3 Optical Computing
Continuous attempts have been made to use the potential information
processing features of light since the invention of lasers, while fusing
various elemental technologies. In line with the creation of information
infrastructures that are capable of exchanging large-volume and various
types of information in recent years, there are new hopes for optical
computing due to its applicability to diverse fields. The essence of optical
computing is the high-speed and high-resolution control of signals that
are distributed super-parallelly in an information medium. To achieve
optical computing, systems are created by sophisticatedly combining
light sources, passive optical components such as lenses or mirrors,
active optical components such as optical spatial modulators or lightcontrol elements, and image sensors such as photo-detectors or CCDs.
Elements from a broad range of fields, from basic science to industrial
technologies, are flexibly integrated as needed to form a system with
unconventional functions. Recent achievements in optical elemental
technologies and remarkable improvement in computer performance
have driven moves to build next-generation optical information/
measurement systems that fully utilize the advantages of both optical
and electronic technologies, which are attracting attention. In addition,
multi-dimensional measurement and information processing have
become realistic, with the introduction of newly discovered arithmetic
operation functions and measurement functions that utilize various
features of light, such as quantitative phases or polarization.
Optical computing technologies can be incorporated into a broad
range of technologies, from optical memory, optical measurement and
optical interconnect, to optical communications, and are also applicable
to the solution of fundamental problems existing in the foundations of
information communication science, and have great potential for
application in many other fields.

4.2 Optical Interconnect
Along with the recent growth in demand for data mining with big
data and the like, the processing capability required for data centers has
shifted from simple processing such as webpage browsing, to more
sophisticated data processing such as statistical data processing which
requires more high computing power, making the data centers closer to
supercomputers. The data volume that needs to be processed at data
centers is projected to grow dramatically, largely exceeding the
performance growth rate of processors and memories. For example,
whereas the degree of integration of processors and memories quadruples
in about four years (Moore's law), the performance of supercomputers
grows tenfold in four years. Basically, the only way to close the gap
between such growth in the device performance and the growth in the
volume of data to be processed by a system is to increase the number
of devices and perform parallel processing. Therefore, parallelization
of IT resources is under way in all levels of IT systems, from many-core
LSI chips to cluster data centers and supercomputers. There are also
proposals to operate such parallelized IT resources more efficiently and
flexibly by blocking or virtualizing the resources by function. As a simple
example, in a configuration where all devices are mutually connected,
the number of connections grows in proportion to the square of the
number of nodes (the number of devices). Therefore, the effect of
interconnects on the performance, cost, power consumption, etc. of the
entire IT system will grow even further in the future.
The use of optical interconnect started with relatively long distance
connections, due to the advantage of optical signals over electric signals

5.

Laser Processing and Optical Measurement

This fiscal year, the survey of the processing and measurement
working group included (1) “Overseas fiber laser trends” and “Coherent
beam combining” as light source technologies, (2) “Latest developments
and current status of additive manufacturing” and “laser processing of
glass” as processing technologies, (3) “Mechanoluminescent sensor”
and “Terahertz chemistry” as measurement technologies, and (4)
“Photodynamic diagnosis/ therapy in neurosurgery” and “Endoscopic
OCT” as medical-related technologies.
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5.1 Light Source Technology
Domestic and overseas fiber laser development trends are surveyed
once every two years. Overseas trends were summarized this year.
Regarding high output of CW, 100 kW devices have finally come into
the market. And one of them was delivered in Japan. Furthermore, along
with a variation in pulse width, a variation in wavelength range of the
fiber laser has been broadened. A number of products at several tens of
watts level with a wavelength range from mid-infrared 2.9 m to
ultraviolet 355 nm are being launched one after another.
The development of high output laser is a struggle against heat.
Obtaining high output from a single laser device requires investment of
excitation energy of several times the optical power, and faces various
thermal issues (thermal lens effect, thermal birefringence, thermal
destruction, etc.). Coherent beam combining technology is being
developed in order to avoid such issues. By bundling multiple high beam
quality lasers at a level of output where thermal control is possible and
arranging the phases and wavefronts, it is possible to handle it as a single
high output laser. This is attracting attention as a technique for the
implementation of kW class laser with high light-condensing
performance.

Drugs that produce fluorescence can be used in diagnosis and drugs
that generate radicals can be used in therapy, to destroy tissue through
the irradiation of a laser beam. Drugs that have high selectivity to tumor
cells or high cell killing power have been developed, and are undergoing
clinical trials.
OCT (Optical Coherence Tomography) is already being used to obtain
a three-dimensional tomographic image of the retina in an ophthalmic
hospital. Its measurement depth is only a few mm, but it features high
spatial resolution and is non-invasive. Endoscopic OCT and catheter
OCT have been developed to use this technology inside the body. Various
probes are being developed for diagnosis of the bronchial tubes, colon
and brain.

6.

5.2 Processing Technology
In contrast to the previous “carve and make” manufacturing
technologies, “add and make” technologies are attracting attention. The
3D printing now becoming popular is called “Additive Manufacturing”
abbreviated as “AM”. Inexpensive equipment for AM of plastics is
available on the market, even at electronics retail stores, but AM of metal
still has room for development. Moreover, variations such as laser
melting, electron beam melting, powder bed fusion, powder injection
molding, etc. are available, and it is expected that development in
manufacturing technology would utilize the respective characteristics
of these variations as it progresses.
Laser is used to perforate circuit boards inside mobile phones, and it
is said that mobile phones could not be made without laser processing.
With the increase in heat generation density due to increasing the density
of semiconductor elements, the material for boards is shifting from resin
to glass. CO2 laser has come into the limelight for perforating conduction
through holes (diameter less than 100 m) in glass boards.

6.1 Crystalline Type Silicon Photovoltaic Cells
In order to reduce costs, efforts are made to reduce the substrate
thickness in the cell process, and improved passivation is being achieved
by applying Al2O3/SiNx stacks. In addition, the quality of cells is being
enhanced by forming thin SiOx (not more than 50 Å) through thermal
oxidation. At the same time, various efforts are made to improve the
efficiency of cells, including (1) employing a point contact structure
using a p-type substrate with a passivation layer at the rear surface, (2)
using an n-type substrate instead of a p-type substrate, and (3) employing
a HIT structure formed by heterojunction of amorphous silicon and
crystalline silicon. For a HIT solar cell, power conversion efficiency of
24.7% has been reported when using a thin substrate (98 m).

5.3 Measurement Technology
In measurement technology, mechano-luminescent sensors and
terahertz chemistry were surveyed. Mechanoluminescent sensors use
inorganic compounds that show stress-stimulated luminescence. The
stress applied is not directly converted to light; a material which emits
light by releasing the energy stored due to light irradiation with the
application of stress is being developed. With film-coating, it can be
used as a surface sensor, and it can be said to be a revolutionary sensor
that visualizes two-dimensional distribution of stress.
Due to the technological development of light sources and
measurement devices with terahertz waves, an environment where
researchers in various fields can easily handle terahertz wave devices
is steadily being prepared. In particular, terahertz waves are expected
to be used in the detection and analysis of chemical and biological
substances, and a field called terahertz chemistry is steadily being
established. There are great expectations for the application of terahertz
in the pharmaceutical field.

6.2 Silicon Thin Film Type Photovoltic Cells
Regarding the performance improvement of silicon thin film type
photovoltic cells, AIST achieved a conversion efficiency of 10.5% at
an open voltage of 521 mV on a single junction cell. Regarding maximum
stabilization efficiency, the following has been confirmed: LG
Electronics and UniSolar achieved 13.4% and 13.6%, respectively, on
an a-Si:H/nc-Si:H/nc-Si:H triple junction cell; Kaneka achieved 12.3%
on an a-Si:H/nc-Si: H double junction cell; EPFL/IMT achieved 10.7%
on an nc-Si:H single junction cell; TEL Solar achieved 10.1% on an
a-Si:H single junction cell; and CSG Solar achieved 10.4% on an SPCpolySi single junction cell.
6.3 Compound Thin Film Photovoltaic Cells
Regarding the conversion efficiency of compound thin film
photovoltaic cells, Zentrum für Sonnenenergie- und WasserstoffForschung (ZSW) in Germany achieved 20.8% on a small-area cell, and
Swiss Federal Laboratories for Materials Science and Technology
(EMPA) achieved 20.4% by using a polyimide resin substrate without
high-temperature resistance and precisely controlling the Ga distribution
within the CIS light absorption layer. Meanwhile, First Solar has a plan
to reduce the production cost by US$0.25/W over the four years starting
in 2013, by applying CdTe photovoltaic cell technologies, which could

5.4 Medical-related Technology
In medical-related technology, research trends in photodynamic
diagnosis/therapy in neurosurgery and endoscopic OCT were surveyed.
Photodynamic diagnosis/therapy is carried out by in vivo administration
of photo-sensitive drugs, which can easily accumulate at the tumor site.
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In FY2012, a total 31.1 GW of solar power generation systems were
deployed worldwide, most of which were purchased in the European
market. In Japan, the Japanese version of Feed-in Tariff started in July
2012, and the total capacity of the approved power-generation facilities
reached 24.5 GW as of October 2013; however, only 5.7 GW of facilities
had started operation by October. Meanwhile, one of the significant
advances in material development is the remarkable energy efficiency
improvement attained by perovskite solar cells. The discovery of
perovskite materials suggests the possibility that there are still plenty
of materials that remain undiscovered. From FY2013, the working group
has added the fields of photocatalysts, photoelectrochemical reactions,
thermal energy storage and thermochemistry to its surveys.
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6.8 Module Materials
In the case of crystalline-silicon modules which are mainly degraded
by acid, it is important to develop module structures that prevent acid
accumulation, and to develop sealing materials that do not produce acid.
On the other hand, in the case of thin-film silicon modules which are
degraded by acid as well as water vapor, it is essential to develop
backsheets with a high water vapor barrier property. Furthermore,
recently there has been the problem of Potential Induced Degradation
(PID) where the module performance drastically deteriorates in a short
period after the start of operation. The assumed cause of such
deterioration is the dispersion of sodium (Na) from tempered white
glass. Thus, the use of sealing materials with high volume resistivity,
and the use of silicon-rich antireflection film for photovoltaic cells, have
been reported as effective countermeasures. Also, it has been confirmed
that most sealing materials that show high resistivity in high-temperature/
humidity environment tests show high PID resistivity as well.

give the company substantial price leadership, if achieved.
6.4 Dye-Sensitized Type Photovoltaic Cells
Regarding dye-sensitized type photovoltaic cells, no company has
yet to beat Sharp's record of achieving 11.9% by using novel Ru complex
dyes. However, with Sony announcing solar cells having power storage
capability (Annabell), there are moves to develop new applications for
practical use. Outside Japan, Solaronix (Switzerland) has started
supplying solar panels of 300 m2 (355 panels and 2,000 kW power
generation capacity) to be installed on the facade of the Congress Center.
Meanwhile, perovskite photovoltaic cells that have high light absorption
and carrier transportation functions have been actively studied worldwide,
and their conversion efficiency has already exceeded 16%. However,
since a perovskite cell uses lead (Pb) as a base material, there is a need
to further study the effects of the lead, and the development of alternative
materials. In addition, because there are still some unknown aspects in
the principle of power generation of a perovskite cell, it is necessary to
clarify such aspects in the future.

6.9 Mega Solar Technology
For the purpose of easily connecting to the 6.6 kV grids operated by
power companies as a main grid, mega-solar power generation facilities
generally adopt grid-connection equipment with a capacity under 2 MW.
In addition, mega solar is generally designed with expected power output
that is 10% lower than the rated value, in consideration of field
conditions, and systemic power generation efficiency of 80% or more,
taking into account the losses in AC/DC cabling, power conditioners
and transformers.

6.5 Organic Thin Film Photovoltaic Cells (OPV Cells)
High conversion efficiency has been achieved for multijunction cells.
Heliatek in Germany has achieved a conversion efficiency of 12% on
a triple junction tandem cell structure, composed by applying the low
molecular vapor deposition method. Also, module efficiency has been
improved to a level close to cell efficiency. The key technologies for
mass production will be roll-to-roll process for film substrates, wide-area
uniform vapor deposition, and precise laser-scribing. It will be difficult
to put OPVs into practical use in the short term, so activities expected
in the immediate future will be to cultivate the market needs for using
OPV as the power source for electronic equipment, etc.

6.10 Development Trends in Asian Countries
As a result of the Chinese governmentʼs measures for recovering the
soundness of industries through setting market entry requirements, the
number of corporations operating in the industry, which had been over
300, decreased to around 100. The production of solar modules (amount
of total power) in FY2013 is projected at 26 GW, of which 10 GW is
projected to be installed within the country. With the introduction of a
new Feed-in Tarff (FIT) system, distributed photovoltaic (PV) powergeneration systems have been introduced intensively in the central and
eastern regions. In Taiwan, the market is in the middle of a recovery
from a two-year slump. The government is planning to increase the PV
power plant capacity to around 11 GW from the present 9 GW. In terms
of technology, Passivated Emitter Rear Locally diffused (PERL) cells
using rear surface passivation and local Back Surface Field (BSF) have
entered the mass production stage.

6.6 Super High-Efficiency Solar Cells
With regard to III-V concentrator solar cells, Sharp reportedly achieved
a conversion efficiency of 44% (with light-concentrating magnification
of 302 times) on a triple junction (InGaP/GaAs/InGaAs) solar cell, while
Fraunhofer ISE reported a conversion efficiency of 44.7% on a quadruple
junction (GaInP/GaAs and GaInAsP/GaInAs) solar cell with lightconcentrating magnification of 297 times and a light-receiving area of
5.20 mm2. Meanwhile, Panasonic reported a conversion efficiency of
34.7% at light-concentrating magnification of 300 times on a module
that has directly attached small concentrating solar cells onto the
condensing lens. As for third-generation solar cells, one approach to
increase the output photo current of an intermediate band quantum dot
cell is to create high-quality quantum dot crystals with a low defect
density by stacking multiple layers of quantum dots in the intermediate
layer while cancelling the lattice strain in the inverse direction to the
quantum dots. The Russian Academy of Science reported a cell
conversion efficiency of 18.3% (without light concentration) although
it is still in the R&D phase.

6.11 Energy Storage
Development is under way for technologies to convert optical energy
into chemical energy such as hydrogen by using photocatalysts or
photoelectrochemical reactions, thermal storage that collects optical
energy and generates thermal energy for use, and thermochemical
reactions. In the area of photocatalysts, technologies are being developed
to completely decompose water molecules by using powdered catalysts
and porous photoelectrodes. As for photoelectrochemical reactions,
research is ongoing on the generation of oxygen or hydrogen by using
semiconductor electrodes made of monocrystals, polycrystals or
nanocrystals. In terms of thermal storage, systems that store solar energy
as heat and generate power have already been put to practical use as
commercial power generation plants. In the area of thermochemical
reactions, research is conducted to generate hydrogen at lower
temperatures than before, through decomposing water molecules in a
step-by-step manner, by combining the solar-thermal energy generated
by concentrating sunlight with a number of chemical reactions.

6.7 Evaluation Technology
Regarding performance evaluation of photovoltaic modules, “Spectral
response, incidence angle and module operating temperature
measurements” is scheduled to be released as a standard (IEC 61853-2).
In addition, discussions on IEC 60904-1-1 concerning “Measurement
of current-voltage characteristics of multi-junction photovoltaic devices”
and IEC 60904-8-1 concerning “Measurement of spectral response of
multi-junction photovoltaic (PV) devices” were commenced in FY2013.
As for evaluation technologies, the development of LED solar simulators
has made progress, and spectral coincidence of Class A at a wavelength
of 350 to 1,300 nm has been reported in the development phase.

21

Annual Technical Report
2013 OITDA

7.

Organic Optical Devices and Materials

7.3 Transparent Conducting Materials
Transparent conductive film, as the name suggests, is a material that
possesses high transparency (Optical transmittance T: approximately
80% or more) in the visible spectrum, and suitable conductive property
(electric resistivity ρ: approximately 1×10-3Ω cm or less). Various
studies are being done with the focus on various oxide semiconductor
systems, fine line metal, thin film metal, polymer system, and new
carbon material systems. Improvements have been seen in characteristics
and mass production technology. Also, even with regard to metal nano
ink material, there have been developments in the manufacturing process,
characteristics, etc. Metal conductivity of this material is obtained by
just applying and dehydrating.

In the optical organic electronics domain, organic electroluminescence
(EL) devices and touch panels etc. are permeating our daily lives. Future
developments are expected for light weight, durable, flexible devices
and wearable devices. This subcommittee investigated materials that
will be used in these devices, and also materials for which future
development is expected.
2013 marked the completion of a year with increased popularity of
manufacturing using new processes, such as RGB all-printing method
for large area organic EL display or curved display. Organic materials
differ from inorganic materials, with the chief feature being that ultrathin devices can be made with application. Currently, world-wide
vigorous research is being done for the triad comprising organic EL
(display/lighting), organic transistors, and organic solar cells. Over the
past few years, it has been a difficult environment for the electronics
industry, with South Korean companies dominant in the display industry,
and Chinese companies in the solar cell industry. However, compared
to the past, there is a higher level of basic research. Also, in Japan with
its major chemical manufacturers and precision instrument manufacturers
who have advanced technology capabilities, opportunities are said to
have come up for regaining lost ground by manufacturing using printing/
application. With Tokyo hosting the 2020 Olympics, it seems there is
an increasing motivation for development.

7.4 Photofunctional Materials
The current fiscal year dealt with high refractive index/low refractive
index materials and electro-chromic materials. Regarding the former,
organic-inorganic hybrid material has attracted attention. For such a
material, an important perspective is the way transparency can be secured
while developing advance functions. The applied research is still in the
starting stage. On the other hand, the latter is defined as a material whose
optical property can be made to reversibly vary using electricity (electric
current/voltage). Application to light adjustable glass is anticipated.
These materials have been turned into products since around 2011, and
are gradually becoming popular.

7.1 Organic Luminescent Materials
One of the evaluation indices of organic EL is internal EL quantum
efficiency. This internal EL quantum efficiency has been defined as the
photon number that can be picked up as EL, divided by the injected
electric current (carrier number). One of the important controlling factors
for this internal EL quantum efficiency is exciton formation probability,
which greatly differs in the case of luminescent material where
luminescence from excited singlet state (S1) is used as emission layer,
versus the case of optical material where luminescence from triplet
exciton (T1) is used. By applying reverse inter-system crossing for triplet
exciton (this triplet exciton is formed 75% of the time in current
excitation) to S1 conversion, a new method has been proposed that will
increase the exciton formation probability of S1. Also, improvement in
the efficiency of light extraction using orientation of molecular
luminescence present in membranes, has been confirmed.

7.5 Artificial Photosynthesis
As an example of artificial photosynthesis, world-wide R&D trends
for hydrogen formation from water using photocatalyst were investigated.
In the U.S., this was mainly handled by the United States Department
of Energy (DOE). With the Helios project (from 2007), the Joint Center
for Artificial Photosynthesis (JCAP) project (from 2010), and Powering
the Planet Project (from 2008) under the National Science Foundation
(NSF), large research investments have been made in solar energy usage.
Even in Japan, since 2012 the Ministry of Economy, Trade and Industry
has been promoting research by launching an artificial photosynthesis
project. Development of photocatalysts that can be used effectively till
the light of long wavelength has attracted the most attention.
7.6 Shared Technology
The current fiscal year dealt with the deterioration analysis technology
of organic EL. Simultaneous pursuit of high luminous efficiency and
superior durability is a major problem of organic EL. Basic research for
understanding the deterioration mechanism is being actively carried out,
in parallel with R&D on materials for achieving higher efficiency. The
location and cause of deterioration in organic EL components and
elements are highly dependent on the device mechanism and organic
materials used. The major problem inferred with regard to deterioration
is that small molecules (water or oxygen) derived from the components
and the elements in manufacturing processes react with organic EL.

7.2 Organic Semi-conducting Materials
In the current fiscal year, application type single crystal organic
semiconductor materials, orientation control by printing process, and
application crystal FET were investigated. Based on the molecular design
guidelines, V-shaped and N-shaped compound materials were developed.
These are materials in which elemental sulfur is injected in the curved
portion of the molecule. In addition to high chemical stability and high
solubility, these materials possess thermal durability which was
impractical in earlier application type materials.
On the other hand, the increase in the area of application single crystal
FET device that can extract high performance is very important when
considering future applications to displays and wearable computers. In
the edge cast method (in this method, single crystalline organic
semiconductor membrane is obtained by dehydrating the solution of the
semiconductor kept at the edge), a “Continuous Edge Cast Method” has
been developed in which continuous single crystal growth is possible,
by moving the edge substrate while continuously supplying the
semiconductor solution. With this method, inch size single crystal
membranes were successfully made. This method is said to be a giant
step towards increasing area, which is important for application of printed
as well as flexible electronic devices.
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8.

Optical User Interface

In FY 2013, for Optoelectronics Technology Trend Research on optical
user interfaces, the Optical User Interface Technology Joint Experts
Committee was established, under the Optoelectronics Technology Trend
Research Committee and Technological Strategy Development
Committee. This research was conducted as a part of developing the
optical user interface technology roadmap for the 2030s. Medical/health
care, vehicle installation/telematics, communication/education and
entertainment are the domains that are dealt with from the viewpoint of
applied technologies. Display technology, virtual reality technology,
vision/image processing technology, and optical sensing technology are
dealt with from the viewpoint of fundamental technologies.

22

Optoelectronics Technology Trends

8.1 Trends in Medical/Health Care Domain
With extending healthy life expectancy, health monitoring in daily
life and sophisticated medical services of diagnosis/medical care at each
stage are required. Interface technology linking patient to doctor will
become important. Optical technology enables providing visual
information that enhances value added to the doctor, and obtaining
biological information in a safe manner using non-invasive procedures.
In this domain, diagnostic technology focusing on endoscopic
instruments, medical treatment technology focusing on roboticallyassisted surgery, and health care technologies related to preventive care
for maintaining healthy life have been attracting attention.

by presenting additional information to the actual environment.
8.7 Trends in Vision/Image Processing Technology
The technological direction of image processing is divided into high
resolution that provides improved screen quality for people to understand
easily, and the process for a machine (computer) to understand what is
being imaged. The former is known as image engineering or image
(signal) processing, and the latter is computer vision. Robotic vision
applications, combination with computer graphics, etc. are researched
and developed. As input information, distance information has now been
added to color information. This distance information can now be used
to implement acquisition of three dimensional (3D) shapes, simultaneous
estimation of surface reflection characteristics of objects, and recognition
of real time gestures. In image recognition, with new machine learning
methods using artificial neural networks, the rate of image recognition
has been improved greatly when compared to conventional learning
methods. Technologies such as computational photography and
compressed sensing for reconstructing the desired image after
photographing are being used practically. Refocus functions etc. have
become notable topics.

8.2 Trends in Vehicle installation/Telematics Domain
Vehicle safety systems can be broadly classified into “Safety for
Collision” such as airbags for protecting passengers after collision, and
“Preventive Safety” for preventing collisions from occurring. “Preventive
Safety” is further classified into “Driving Support” and “Danger
Avoidance”. “Driving Support” assists the driver in driving actions. In
“Danger Avoidance”, the vehicle autonomously judges and deduces the
purpose of the driver's actions, and adds new driving actions. Also,
automatic driving and next-generation means of transportation have
been attracting attention.

8.8 Trends in Optical Sensing Technology
Optical sensing devices are broadly divided into solid state types, and
vacuum tube types. With major technology advances and large increases
in market size being anticipated, solid state optical sensing devices are
attracting attention. In miniaturization of image sensors, miniaturization
technology of semiconductor processes has been advanced until the size
of pixel pitch is less than 1 m, and physical pixel aperture has attained
a size almost equal to a wavelength of red visible light. For optical
sensing devices, the phase of competition is steadily shifting from high
pixel counts/high resolution competition due to miniaturization, to
advanced functions competition such as distance measurement imaging,
plenoptic camera, computational photography etc. Further developments
are anticipated.

8.3 Trends in Communication/Education Domain
High definition video transmission has become possible, due to
progress in network technology, lower prices of high definition displays,
etc. Applications that can transmit highly realistic sensation pictures in
high definition are starting to become popular. Until now, special highpriced equipment and networks were needed, but an environment is
beginning to take shape where even personal mobile devices can be
easily used. Application in video conference/video phones, social
networking services (SNS), broadcasting/transmission, telework, distance
education, museums/ science museums/ art museums, etc. have been
attracting attention.

9.

8.4 Trends in Entertainment Domain
In the entertainment industry, low cost is most important, so low
priced easily accessible imaging devices and sensors are more likely to
be used. It is important to use them really well, and to derive something
fun in contents themselves. Optical technology has been incorporated
into the attractions at cinemas, theaters, amusement facilities, and the
input/output interfaces of arcade video game machines, home-use game
machines, and portable game machines.

Patent Application Trend Survey Committee

9.1 Survey of Patent Trends Related to Optoelectronics Technology
As in FY2012, the committee separately surveyed and analyzed the
patent trends for the respective working groups. It performed fixed-point
observation of patent application trends in the industrial fields of optical
communication networks, optical memories, displays and solar energy.
Additionally, in FY2013, as optical technology topics, the committee
focused on multi-core fiber (survey continued from FY2012), CDC
functions of ROADM, next-generation optical disc technologies, and
elemental technologies and materials related to solar cells, and analyzed
patent trends in these areas. Furthermore, the committee added laser
processing and LED lighting to the fields of survey in FY2013.
In fixed-point observation, the committee had conventionally surveyed
the patent trends concerning the trilateral patent offices (JPO, USPTO
and EPO), but in FY2012, it partially introduced surveys of the trends
in China and South Korea as well. Through this fresh approach, along
with the addition of new target fields, the committee appropriately
responds to the emerging markets and the changing global market
structure of the optical industry.

8.5 Trends in Display Technology
High definition, larger screens and low cost have been evolved over
the years for display technology, but this trend is seeing a gradual
slowdown. As usual, there are huge expectations with regard to the
evolution of display technology. In addition to performance
improvements, new value creations are being anticipated. LCD, OLED,
electronic paper, backplane technology, projectors, 3D display, touch
panel technology, and high definition technology have been attracting
attention.
8.6 Trends in Virtual Reality Technology
Virtual reality (VR) is a system as well as a technology, whereby one
can enter a computer synthesized cyber world, where it is possible to
simulate various experiences. VR is not just oriented towards
“Reproducing the feeling of ultimate reality, it is aiming for the creation
of new systems, by fusing elemental technologies with other technologies
or by applying to other uses. For example, technology known as
Augmented Reality or Mixed Reality aims at providing convenience,

9.2 Informal Meeting with the Japan Patent Office (December 20, 2013)
From the Japan Patent Office, five members attended the meeting,
including Mr. Katsuhisa Segawa, Director, Optical Devices Division,
First Patent Examination Department, and from the Patent Application
Trend Survey Committee, 10 members attended, including Dr. Kodama,
Chairperson of the committee. In FY2013, Dr. Kodama gave a speech
entitled “Patent Application Trends in the Optical Technology Industry
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and Requests to the JPO” to represent OITDA.
Also, to represent JPO, Mr. Segawa gave a talk entitled “Key Policies
on Patent Examination for the Future.” Then the members had a lively
exchange of opinions, based on the contents of these presentations.

participants, with OITDAʼs supporting members and non-members
combined.
As the speaker of the special lecture for FY2013, the committee
invited Mr. Giichi Marushima, a patent attorney who was formerly Senior
Managing Director of Canon Inc. and presently Visiting Professor at
Kanazawa Institute of Technology, who was also the speaker in FY2012.
Mr. Marushima gave a lecture on “Ideal Patent Strategies of Companies
(for the Integration of Business, Technology and Intellectual Property).”

9.3 Patent Forum (March 7, 2014)
The committee held the OITDA Patent Forum at Gakushi Kaikan
(Chiyoda City, Tokyo) to report on the results of the patent trend survey
in FY2013 and offer a special lecture. There were more than 80
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Technological Strategy Development
1.

Introduction

Emerging social issues such as aging of population, global warming,
changes in industry structure etc. were overviewed. Applying to society
to lead an affluent lifestyle in the future, the ease of business
development, business scale etc. were considered. For applied
technologies, medical/health care, vehicle installation/telematics,
communication/education, and entertainment were considered as target
domains. Fundamental technologies required for providing services in
these domains were taken up: display technology, virtual reality
technology, vision/image processing technology, and optical sensing
technology.
High definition, larger screens, and lower cost have been evolved
over the years for display technology. Recently, in addition to further
performance improvement, new value creation is anticipated. With virtual
reality (VR) technology, people can enter a computer synthesized cyber
world, where various experiences can be simulated. VR increases the
importance of providing convenience, by presenting additional
information to the real world such as augmented reality, through either
integrating elemental technology with other technologies or putting it
to other applications. Vision/image processing technology is being
evolved, with high resolution that provides improved screen quality for
people to understand easily, and with processing technologies for a
computer to understand what is being imaged. As a result of advances
in image sensors with pixel miniaturization, the focus of competition
in optical sensing technology is steadily shifting from high pixel/high
resolution competition, to advanced functions competition such as
distance measurement imaging, plenoptic cameras, computational
photography, etc. For these optical fundamental technologies, a complete
roadmap was drawn up, by quantifying the performances required for
implementing various services in the applied technology domains.

Since 1996, OITDA has undertaken “Optoelectronics Technology
Roadmap Development” activities, with the aim of ascertaining future
growth of the optoelectronics industry, and seeking a direction for
optoelectronics technology R&D. These activities have become one of
the platforms for launching many national projects in the fields of optical
communication, optical storage, displays, optical energy and optical
processing, and have contributed extensively to the development of the
Optoelectronics industry and technology. Starting in FY 2011, OITDA
also began to develop the “Optoelectronics Technology Roadmap towards
the 2030s.” The five fields selected for prospective future development
are: 1) Information-processing photonics, 2) Safety and security
photonics, 3) Optical user interface, 4) Optical communications and 5)
Optical processing･measurement. A five year plan was created to develop
a roadmap for each field each year. Instead of simply listing technologies,
a vision for the future society is first created to understand the issues,
and then is expanded to include the technologies needed for solutions.
Thus this technique takes social needs as a starting point.
In FY 2013, the third year of the five year plan, the Optical User
Interface Technology Joint Experts Committee composing nine
technological experts from industry and academia was established, under
the Technological Strategy Development Committee and Optoelectronics
Technology Trends Research Committee. This new committee developed
the Optical User Interface Technology Roadmap. The roadmap was
prepared with the goal to realize "Enriching our Lives" by developing
an optical user interface, which will make a sophisticated and complex
IT (Information Technology) system easily manageable for users. In the
roadmap, social needs of the 2030's were also identified, and the optical
technologies and technological requirements necessary to satisfy those
needs were considered. The target domains for the requisite applied
technologies include medical/health care, vehicle installation/telematics,
communication/education, and entertainment; and those for fundamental
technologies include display technology, virtual reality technology,
vision/image processing technology, and optical sensing technology.

2.

2.1 Medical/Health Care Domain Roadmap
With extending healthy life expectancy, health monitoring in daily
life and sophisticated medical services of diagnosis/medical treatment
at each stage are required. Interface technology linking patient to doctor
will become increasingly important. For ensuring high level support to
the doctor, such as portraying inside of the body in a way as if the doctor
was inside the patient body, pointing out the affected site which might
be overlooked, and implementing patient friendly non-invasive
diagnostics, it is important to develop optical fundamental technologies
such as advanced high speed sensing, high accuracy vision/image
recognition, high resolution, high color reproduction, and recording/
reproduction of senses. Also, it will become necessary to develop
technologies that cut across the fields of medical science and engineering.

Optoelectronics Technology Roadmaps

In recent years, IT systems are becoming more sophisticated and
complex, as volume of information is substantially increasing due to
technological innovations. In order for everyone to benefit from the IT
society, it is vital to develop a human-friendly interface that allows
individuals to interact through their natural behavior or through intuitive
operations, without being conscious of systems or equipment. In FY
2013, the Optical User Interface Technology Roadmap was completed
with the goal of “Enriching our Lives”, after identifying social needs of
the 2030ʼs, and based on the survey conducted on technology trends in
related fields.
With several benefits such as non-contact, handiness, achievable
advance performance of high speed/high accuracy/high sensitivity/high
reliability, and potential for reduction in size and weight, major
technological innovations are anticipated in optical technologies for user
interface. Optical technology is being used in a wide range of fields to
enrich our lives, so the Optical User Interface Technology Roadmap
covers the field of optical technology related to human-to-human
interface, visual perception where a huge volume of information is
contained, and having advanced interface technologies cooperate with
optical technology, which work to enrich our lives. The aim was to draw
up a roadmap that combines needs and technology, by further developing
the predictors of continuation in technology trends with the focus on
the evolution of traditional devices/elemental technology, and skillfully
integrating the services envisioned from the development of applied
technologies with the services created from the evolution of technologies,
by dividing committee members into two groups (needs and technology).

2.2 Vehicle Installation/Telematics Domain Roadmap
With the advent of aging of populations, there will be an increase in
the number of senior citizen drivers. Therefore, countermeasures for
traffic accidents are likely to be an important issue for the society, even
in the future. “Prevention and Safety” technologies for preventing
collisions before occurring have become important, and in particular
an impetus is required in R&D for implementing automated driving. To
implement it, the need has arisen for development of technologies for
vehicle exterior 3D distance measurement, monitoring of driver status
in a vehicle, low-delay image recognition, and prediction technology to
overcome processing delays.
2.3 Communication/Education Domain Roadmap
High definition video transmission has become possible due to
progress in network technology, lower priced high definition displays,
etc. Applications that can transmit very realistic sensation video in high
definition are starting to become popular. To enhance technology that
enables sharing of such environments, the need has arisen to develop
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technologies for acquiring/expressing sensory information, applying
perception characteristics of human beings, low-delay transmission, high
speed image processing, etc., and predictive technologies for
implementing natural conversation.

image reproduction technology.
To maximize the value of sophisticated IT systems, people must first
find them easy to use. To achieve it, nobody can deny that user interface
has a huge role to play. Developing optical user interface technology
closely associated with vision perception which among the five human
senses handles huge amounts of information, as a technology wherein
anyone in the future can freely use IT systems, will contribute to the
development of the Optoelectronics industry. There is a great significance
in presenting the current Optical User Interface Technology Roadmap.
It is anticipated that this roadmap will serve as a guideline for directing
R&D in optical technology, to enrich our lives.

2.4 Entertainment Domain Roadmap
It is natural that content is important in an entertainment domain,
which is in the business of creating spiritual richness. However, lower
cost is emphasized, so low priced easily accessible imaging devices and
sensors are more likely to be used. The need has arisen for development
of motion parallax 3D display, volume scanning type 3D displays, natural
user interface (NUI), etc., as technologies that can provide convenience
and freshness at low cost, and for prompt practical application of spatial
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Founding New Types of Business
1.

Introduction

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 to give guidance.
The subjects of sample technical supports are published on the OITDA
web site.
In FY 2013, in total 17 consultations were performed by technical
guides selected under this institution. As has happened in the past, many
cases are related to safety of lasers. In March 2011, the domestic standard
for laser safety, JIS C 6802, was revised in compliance with the 2007
revision of the international standard IEC 60825-1. Moreover, for
photobiological safety in lamp systems, including LEDs but excluding
lasers, JIS C 7550 was established in December 2011 in compliance
with IEC 62471.
OITDA intends to pay attention to the standardization trend of lamp
systems including LED and laser safety, and to supply it by providing
a technical consultation service.

The OITDA has been taking action in FY 2013 in each of the following
two categories in order to actively create and foster new types of business
related to the optoelectronics industry.
Technical Advisory Institution
17 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.
Support of New Business Initiatives
The OITDA provided support to 10 companies for exhibitions in
“InterOpto 2013,” and provided presentation support to 9 companies
in “Latest Fascinating Optoelectronics Technology Trend Seminars”
in this fiscal year.
2.

Technical Advisory Institution
This institution has been operated with the aim of supporting the
establishment of new businesses related to optoelectronics technologies,
and introduces a technical guide to handle consultations and questions
from ventures and small and medium companies related to
optoelectronics, providing answers. 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

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 technology is applied, exhibition support
was provided for exhibition in “InterOpto 2013,” and for presentation
at “Latest Fascinating Optoelectronics Technology Trend Seminar.”
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Standardization
1.

Introduction

international standards development project. These projects were
successfully put into international proposals to the IEC, as tasks for the
new fiscal year.
Furthermore, continuing from the previous fiscal year, OITDA
received a contract from JKA to carry out “Survey research on safety
and security of laser equipment” as a supplementary project. It also
received a contract from METI to conduct “International standardization
related to safety of new optical projectors and fiber lasers” due to
increased safety awareness. As OITDA did in previous years, it prepared
many proposals concerning JIS projects to be submitted to JSA.
24 JIS proposals drafted by the members of this committee, with the
great help of related organizations, were enacted or revised this fiscal
year. Table 1 lists the JIS which were drafted by various standardization
committees of OITDA and enacted by 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, and has been broadly promoted in the optoelectronics
industry. OITDA standardization efforts are mainly focused on the optical
transmission field, but they also include several fields of fiber optics
application and the laser field. Besides working for domestic
standardization, OITDA also works on international standardization of
these fields, such as IEC and ISO. The field specific committees are
actively considering policies of standardization, in order to quickly
respond to the fast changing industrial structure. Figure 1 shows the
present organization of OITDA standardization committees.
In FY 2011, as new projects, OITDA received contracts from the
Ministry of Economy, Trade and Industry (METI) for “Standardization
of test methods for optical transmission subsystems of high-speed
automotive LANs” as part of the joint research and development project
on international standards, as well as the “Survey research on
international standardization of optical components applied in adding
intelligence to optical communication systems” as part of the

Fiber Optics Standardization Committee
Administrative Advisory Subcommittee
Optoelectronics Industry and Technology
Standardization General Committee

Dynamic Module Subcommittee
Intra-Building Optical Wiring Subcommittee
Optical Fiber Sensors Subcommittee

Optoelectronics Industry and Technology
Standardization 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
Laser Safety Standardization Committee

ISO/TC 172/SC 9 Japanese National Committee

Optical Disk Standardization Committee

Media Experts Committee
Application Experts Committee
Format Experts Committee

Figure 1
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Organization of OITDA Standardization Committee (FY2013)

28

Standardization
Table 1

JIS List in Optoelectronics
(As of Mar.31, 2014)

Standardization
Committees
Optical Fibers

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

Optical Connectors

34
35
36
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

Titles of Standards

JIS No.

General rules of optical fibers
Test methods for mechanical characteristics of optical fibers
Test methods for structural parameters of optical fibers-Dimensional characteristics
Measuring methods for attenuation of optical fibers
Test methods for bandwidth of multimode optical fibers
Test methods for structural parameters of optical fibers-Optical characteristics
Test methods for chromatic dispersion of optical fibers
Optical fiber cords
Jacketed optical fibers
Silica glass multimode optical fibers
Multicomponent glass multimode optical fibers
Plastic cladding multimode optical fibers
Silica glass single-mode optical fibers
All plastic multimode optical fiber cords
All plastic multimode optical fibers
Fiber ribbons
Indoor optical fiber ribbon cables
Polarization crosstalk measurement of optical fiber
Optical fiber fusion splicing method
Measurement methods and test procedures-Polarization mode dispersion of optical fibers
General rules of optical fiber cables
Optical fiber cable test procedures
Test methods for mechanical characteristics of all plastic multimode optical fibers and cords
Measurement methods and test procedures-Differential mode delay of multimode optical fibers
Indoor optical fiber cables-Part 2 : Sectional specification
Optical fiber cables-Part2-10 : Indoor cables-Family specification for simplex and duplex cables
Optical fiber cables-Part 2-11 : Indoor cables-Detailed specification for simplex and duplex
indoor optical fiber cables for use in premises cabling
Optical fiber cables-Part 2-20 : Indoor cables-Family specification for multi-fiber optical
distribution cables
Optical fiber cables-Part 2-21 : Indoor cables-Detailed specification for multi-fiber indoor optical
distribution cables for use in premises cabling
Optical fiber cables-Part 2-31 : Indoor cables-Detailed specification for optical fiber ribbon
cables for use in premises cabling
Outdoor optical fiber cables-Part 3 : Sectional Specification
Outdoor optical fiber cables-Part 3-10: Outdoor cables-Family specification for duct, directly
buried and lashed aerial optical telecommunication cables
Outdoor optical fiber cables-Part 3-20: Outdoor cables-Family specification for self-supporting
aerial telecommunication cables
Test methods for structural parameters of polarization-maintaining optical fibers
Beat length measurement of polarization-maintaining optical fibers
Polarization-maintaining optical fiber
General rules of connectors for optical fiber cables
Test methods of connectors for optical fiber cables
Test methods of connectors for optical fiber cables (Amendment 1)
General rules of connectors with optical fiber cables
Fiber optic connector interfaces-Part 4: Type SC connector family (F04 Type)
Fiber optic connector interfaces-Part 5: Type MT connector family (F12 type)
Fiber optic connector interfaces-Part 6: Type MU connector family (F14 Type)
Fiber optic connector interfaces-Part 6-1: Type MU connector family-Simplified receptacle MUPC connector interfaces (F17 type)
Fiber optic connector interfaces-Part 7: Type MPO connector family (F13)
Fiber optic connector interfaces-Part 20: Type LC connector family
Fiber optic connector optical interfaces-Part 1: Optical interfaces for single mode non-dispersion
shifted fibers-General and guidance
Fiber optic connector optical interfaces-Part 2-1: Optical interface standard single mode nonangled physically contacting fibers
Fiber optic connector optical interfaces-Part 2-2: Optical interface standard single mode angled
physically contacting fibers
Fiber optic connector optical interfaces-Part 3-1: Optical interface, 2.5 mmm and 1.25 mm
diameter cylindrical full zirconia PC ferrule, single mode fiber
Fiber optic connector optical interfaces-Part 3-2: Optical interface, 2.5 mmm and 1.25 mm
diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single mode fibers
F01 Type connectors for optical fiber cables
F02 Type connectors for optical fiber cables
F03 Type connectors for optical fiber cables
F04 Type connectors for optical fiber cables (Type SC connector)
F05 Type connectors for optical fiber cables
F06 Type connectors for optical fiber cables
F07 Type connectors for optical fiber cables
F08 Type connectors for optical fiber cables
F09 Type connectors for optical fiber cables
F10 Type connectors for optical fiber cables
F11 Type connectors for optical fiber cables
F12 Type connectors for optical fiber ribbons (MT connectors)
F13 Type connectors for optical fiber ribbons
F14 Type connectors for optical fiber cables (Type MU connector)
F15 Type connectors for optical fiber cables
F16 Type connectors for optical fiber cables
F17 Type connectors for optical fiber cables (Type MU-SR connector)

JIS C 6820
JIS C 6821
JIS C 6822
JIS C 6823
JIS C 6824
JIS C 6825
JIS C 6827
JIS C 6830
JIS C 6831
JIS C 6832
JIS C 6833
JIS C 6834
JIS C 6835
JIS C 6836
JIS C 6837
JIS C 6838
JIS C 6839
JIS C 6840
JIS C 6841
JIS C 6842
JIS C 6850
JIS C 6851
JIS C 6861
JIS C 6864
JIS C 6870-2
JIS C 6870-2-10
JIS C 6870-2-11
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Establishment Date
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised

JIS C 6870-2-20

Dec.21,2009
Jul.20,1999
Dec.21,2009
Mar.23,2010
Dec.21,2009
Dec.21,2009
Jan.20,2005
Feb.20,1998
Aug.20,2001
Mar.20,2009
Feb.20,1999
Feb.20,1999
Jan.20,2012
Apr.20,1999
Oct.20,2008
Mar.20,2001
Jan.20,2008
Mar.25,2006
Jul.20,1999
May.21,2012
Jan.20,2006
Jan.20,2006
Apr.20,1999
Jan.20,2008
Nov.20,2006
Jan.20,2008
Dec.21,2009
Jan.20,2008

JIS C 6870-2-21

Dec.21,2009

JIS C 6870-2-31

Dec.21,2009

JIS C 6870-3
JIS C 6870-3-10

Nov.20,2006
Jan.20,2011

JIS C 6870-3-20

Jan.20,2011

JIS C 6871
JIS C 6872
JIS C 6873
JIS C 5962
JIS C 5961
JIS C 5961
JIS C 5963
JIS C 5964-4
JIS C 5964-5
JIS C 5964-6
JIS C 5964-6-1

Oct.20,2008
Oct.20,2008
Dec.21,2009
Mar.20,2001
Feb.20,1998
Jul.20,2009
Mar.20,2001
Mar.20,2014
May.21,2012
Mar.20,2014
Mar.20,2014

Revised
Revised
Revised

JIS C 5964-7
JIS C 5964-20
JIS C 5965-1

Mar.23,2010
Jul.20,2009
Jul.20,2009

JIS C 5965-2-1

Oct.20,2011

JIS C 5965-2-2

Oct.20,2011

JIS C 5965-3-1

Oct.20,2011

JIS C 5965-3-2

Oct.20,2011

JIS C 5970
JIS C 5971
JIS C 5972
JIS C 5973
JIS C 5974
JIS C 5975
JIS C 5976
JIS C 5977
JIS C 5978
JIS C 5979
JIS C 5980
JIS C 5981
JIS C 5982
JIS C 5983
JIS C 5984
JIS C 5985
JIS C 5986

Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised
Revised

Revised

Dec.20,2005
May.20,1998
May.20,1998
Mar.20,2014
May.20,1998
May.20,1998
Mar.20,2001
May.20,1998
May.20,1998
May.20,1998
May.20,1998
May.21,2012
Mar.23,2010
Mar.20,2014
Mar.20,2001
Mar.20,2001
Mar.20,2014
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Committees
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
Optical Devices
(passive)

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
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Titles of Standards

JIS No.

F18 Type connectors for optical fiber cables
F19 Type connectors for optical fiber cables
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-2: Tests-Mating durability
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-5: Tests-Strength of optical fiber to device interface (Torsion)
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-6: Tests-Tensile strength of coupling mechanism
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-15: Tests-Torque strength of coupling mechanism
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-27: Tests-Dust-Laminar flow
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-1: Examinations and measurements-Visual and mechanical examination
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-4: Examinations and measurements-Attenuation
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-11: Examinations and measurements-Engagement and separation forces
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-15: Examinations and measurements-Dome eccentricity of a convex polished
ferrule endface
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-16: Endface radius of spherically polished ferrules
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-17: Examinations and measurements-Endface angle of angle-polished ferrules
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-22: Ferrule compression force
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-23: Examinations and measurements-Fiber position relative to ferrule endface
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-24: Keying accuracy of optical connectors for polarization maintaining fiber
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures- Part 3-26: Examinations and measurements- Measurement of the angular
misalignment between fiber and ferrule axes
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-27: Measurement method for the hole location of a multiway connector plug
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-30: Examinations and measurements-Polish angle and fiber position on single
ferrule multifiber connectors
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-34: Examinations and measurements-Attenuation of random mated connectors
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-36: Measurement methods for the inside and outside diameters of fiber optic
connector ferrules
General rules of passive devices for light beam transmission
General rules of interference filters
Test methods of interference filters
General specifications of retarder
General specifications of polarizer
Test methods of polarizer
General rules of passive devices for fiber optic transmission
Test methods of passive devices for fiber optic transmission
Test methods of passive devices for fiber optic transmission (Amendment 1)
Non-wavelength-selective fiber optic branching devices-Part 1: Generic specification
General rules of wavelength switches
General rules of optical circulator
Single-mode fiber, pigtailed-style optical circulators
General rules of dispersion compensators for fiber optic transmission
Fiber optic chromatic dispersion compensator using single-mode dispersion compensating fiber
General rules of optical attenuators
Single-mode fiber, pigtailed-style fixed optical attenuators
Fiber optic WDM devices-Generic specification
Non-connectorized single-mode fiber optic C-band/L-band WDM devices
Non-connectorized single-mode fiber optic 980/1 550 nm WDM devices
Non-connectorized single-mode fibre optics middle-scale 1xN DWDM devices
Fiber optic filters-Part 1: Generic specification
General rules of optical switches
Test methods for optical switches
General rules of optical isolators
Test methods of optical isolators for fiber optic transmission
General rules of lenses for fiber optic transmission
Measurement methods of lenses for optic transmission
Single-mode fiber, pigtailed-style optical isolators
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 1: General and guidance
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-1: Tests-Vibration (sinusoidal)
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-9: Tests-Shock
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-12: Tests-Impact
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-14: Tests-Optical power handling and damage threshold characterization
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-17: Tests-Cold

JIS C 5987
JIS C 5988
JIS C 61300-2-2

Dec.20,2005
Dec.20,2005
Mar.22,2011

JIS C 61300-2-5

Mar.21,2013

30

Establishment Date

JIS C 61300-2-6

Mar.20,2014

JIS C 61300-2-15

May.21,2012

JIS C 61300-2-27

Mar.20,2014

JIS C 61300-3-1

Nov.20,2013

JIS C 61300-3-4

Mar.22,2011

JIS C 61300-3-11

Mar.21,2013

JIS C 61300-3-15

May.21,2012

JIS C 61300-3-16

May.21,2012

JIS C 61300-3-17

Nov.20,2013

JIS C 61300-3-22

Mar.20,2014

JIS C 61300-3-23

Nov.20,2013

JIS C 61300-3-24

Nov.20,2012

JIS C 61300-3-26

Mar.22,2011

JIS C 61300-3-27

May.21,2012

JIS C 61300-3-30

May.20,2010

JIS C 61300-3-34

Nov.20,2012

JIS C 61300-3-36

May.21,2012

JIS C 5860
JIS C 5870
JIS C 5871
JIS C 5876-1
JIS C 5877-1
JIS C 5877-2
JIS C 5900
JIS C 5901
JIS C 5901
JIS C 5910-1
JIS C 5912
JIS C 5914
JIS C 5915
JIS C 5916
JIS C 5916-3
JIS C 5920
JIS C 5921
JIS C 5925-1
JIS C 5925-3
JIS C 5925-4
JIS C 5925-5
JIS C 5926-1
JIS C 5930
JIS C 5931
JIS C 5932
JIS C 5933
JIS C 5934
JIS C 5935
JIS C 5936-3
JIS C 61300-1

Revised
Revised
Revised

Revised
Revised
Revised
Revised
Revised
Revised
Revised

Revised
Revised

Nov.20,2012
Mar.20,2009
Jan.20,2011
Mar.20,2009
Mar.20,2009
Jan.20,2012
Mar.21,2013
Mar.20,2001
Jul.20,2009
Mar.20,2014
Mar.25,2006
Mar.21,2013
Dec.21,2009
May.21,2012
Mar.20,2014
Dec.20,2005
Dec.21,2009
Oct.20,2011
Jan.20,2011
Jan.20,2011
Nov.20,2013
Mar.20,2014
Dec.20,2005
Nov.1,1988
May.21,2012
Oct.1,1993
Jul.20,1999
Jan.20,2005
Jan.20,2011
Jul.20,2009

JIS C 61300-2-1

Nov.20,2012

JIS C 61300-2-9

Nov.20,2012

JIS C 61300-2-12

Jan.20,2011

JIS C 61300-2-14

Jan.20,2011

JIS C 61300-2-17

Jul.20,2009

Standardization

Standardization
Committees
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
Optical Devices
(active)

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

Titles of Standards

JIS No.

Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-18: Tests-High temperature
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-19: Tests-Damp heat (steady state)
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-21: Tests-Composite temperature/humidity cyclic test
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-22: Tests-Change of temperature
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-26: Tests-Salt mist
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-45: Tests-Durability test by water immersion
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-46: Tests-Damp heat, cyclic
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-47: Tests-Thermal shocks
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 2-48: Tests-Temperature-humidity cycling
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-2: Examinations and measurements-Polarization dependent loss in a singlemode fiber optic device
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-3: Examinations and measurements-Active monitoring of changes in
attenuation and return loss
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-6: Examinations and measurements-Return loss
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-7: Examinations and measurements-Wavelength dependence of attenuation
and return loss of single mode components
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-20: Examinations and measurements-Directivity of fiber optic branching
devices
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-28: Examinations and measurements-Transient loss
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-31: Coupled power ratio measurement for fiber optic sources
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures- Part 3-32: Examinations and measurements- Polarization mode dispersion
measurement for passive optical components
Fiber optic interconnecting devices and passive components-Basic test and measurement
procedures-Part 3-43: Examinations and measurements-Mode transfer function measurement
for fiber optic sources
General rules of laser diodes for fiber optic transmission
Measuring methods of laser diodes for fiber optic transmission
General rules of laser diodes used for recording and playback
Measuring methods of laser diodes used for recording and playback
General rules of laser diode modules for fiber optic transmission
Measuring methods of laser diode modules for fiber optic transmission
General rules of laser diode modules for optical fibre amplifier
Measuring methods of laser diode modules for optical fibre amplifier
Laser modules used for telecommunication-Reliability assessment
General rules of light emitting diodes for fiber optic transmission
Measuring methods of light emitting diodes for fiber optic transmission
Fibre optic active components and devices-Package and interface standards-Part 1 : General
and guidance
Fibre optic active components and devices-Package and interface standards-Part 2 : SFF MT-RJ
10-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 3: SFF MT-RJ
20-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 4 : PN 1x9
plastic optical fibre transceivers
Fibre optic active components and devices-Package and interface standards-Part 5 : SC 1x9
fibre optic modules
Fibre optic active components and devices-Package and interface standards-Part 6 : ATM-PON
transceivers
Fibre optic active components and devices-Package and interface standards-Part 7 : SFF LC
10-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 8 : SFF LC
20-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 9 : SFF MU
duplex 10-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 10 : SFF MU
duplex 20-pin transceivers
Fibre optic active components and devices-Package and interface standards-Part 11 : 14-pin
modulator-integrated laser diode transmitters
Fibre optic active components and devices-Package interface standards-Part 12 : Laser
transmitters with a coaxial RF connector
Fiber optic active components and devices-Performance standards-Part 1: General and
guidance
Fiber optic active components and devices-Performance standards-Part 3: 2.5 Gbit/s modulatorintegrated laser diode transmitters
Fiber optic active components and devices-Performance standards-Part 4 : 1 300 nm fiber optic
transceivers for gigabit Ethernet application
Fiber optic active components and devices-Performance standards-Part 5 : ATM-PON
transceivers with LD driver and CDR ICs
Fiber optic active components and devices-Performance standards-Part 6 : 650 nm 250 Mbit/s
plastic optical fiber transceivers
Fiber optic active components and devices-Test and measurement procedures-Part 1 : General
and guidance
Fiber optic active components and devices-Test and measurement procedures-Part 2 : ATMPON transceivers

JIS C 61300-2-18

Jul.20,2009

JIS C 61300-2-19

Jul.20,2009

JIS C 61300-2-21

Nov.20,2012

31

Establishment Date

JIS C 61300-2-22

Jan.20,2012

JIS C 61300-2-26

Mar.21,2013

JIS C 61300-2-45

Jul.20,2009

JIS C 61300-2-46

Mar.22,2011

JIS C 61300-2-47

Jan.20,2012

JIS C 61300-2-48

Mar.23,2010

JIS C 61300-3-2

Jan.20,2012

JIS C 61300-3-3

Jul.20,2009

JIS C 61300-3-6

Jan.20,2011

JIS C 61300-3-7

Nov.20,2012

JIS C 61300-3-20

Jul.20,2009

JIS C 61300-3-28

Jul.20,2009

JIS C 61300-3-31

Jul.20,2009

JIS C 61300-3-32

Mar.21,2013

JIS C 61300-3-43

Nov.20,2012

JIS C 5940
JIS C 5941
JIS C 5942
JIS C 5943
JIS C 5944
JIS C 5945
JIS C 5946
JIS C 5947
JIS C 5948
JIS C 5950
JIS C 5951
JIS C 5952-1
JIS C 5952-2

Revised
Revised
Revised
Revised
Revised
Revised

Revised
Revised

Aug.20,1997
Aug.20,1997
May.20,2010
May.20,2010
Apr.20,2005
Apr.20,2005
Jan.20,2005
Jan.20,2005
Mar.20,2007
Aug.20,1997
Aug.20,1997
Sep.20,2008
Sep.20,2008

JIS C 5952-3

Sep.20,2008

JIS C 5952-4

Sep.20,2008

JIS C 5952-5

Sep.20,2008

JIS C 5952-6

Sep.20,2008

JIS C 5952-7

Sep.20,2008

JIS C 5952-8

Sep.20,2008

JIS C 5952-9

Sep.20,2008

JIS C 5952-10

Sep.20,2008

JIS C 5952-11

Sep.20,2008

JIS C 5952-12

Sep.20,2008

JIS C 5953-1

Mar.20,2007

JIS C 5953-3

Mar.20,2007

JIS C 5953-4

Sep.20,2008

JIS C 5953-5

Oct.20,2008

JIS C 5953-6

Mar.20,2009

JIS C 5954-1

Oct.20,2008

JIS C 5954-2

Oct.20,2008
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Fiber optic active components and devices-Test and measurement procedures-Part 3 : Optical
transmitting and/or receiving modules for single fiber serial transmission link
General rules of photodiodes for fiber optic transmission
Measuring methods of photodiodes for fiber optic transmission
General rules of transmitting and receiving modules for low speed fiber optic transmission
Measuring methods of transmitting and receiving modules for low speed fiber optic transmission
General rules of optical modulator modules
Measuring method of optical modulator modules
General rules of pin-FET modules
Measuring methods of pin-FET modules
Optical amplifiers-General specification
Optical amplifiers-Part 5-2: Qualification specifications-Reliability qualification for optical fiber
amplifiers
Optical amplifiers-Part 6-1: Interfaces-Command set
Optical amplifiers-Test methods-Part 1-1: Power and gain parameters-Optical spectrum
analyzer method
Optical amplifiers-Test methods-Part 1-2: Power and gain parameters-Electrical spectrum
analyzer method
Optical amplifiers-Test methods-Part 1-3: Power and gain parameters-Optical power meter
method
Optical amplifiers-Test methods-Part 3: Noise figure parameters
Optical amplifiers-Test methods-Part 3-1: Noise figure parameters-Optical spectrum analyzer
method
Optical amplifiers-Test methods-Part 3-2: Noise figure parameters-Electrical spectrum analyzer
method
Optical amplifiers-Test methods-Part 4-1: Transient parameters-Measurement of gain
parameters using two-wavelength method
Optical amplifiers-Test methods-Part 4-2: Transient parameters-Measurement of gain
parameters using broadband source method
Optical fiber amplifiers-Test methods-Part 5-1 : Test methods for reflectance parametersOptical spectrum analyzer test method
Optical fiber amplifiers-Test methods-Part 6 : Test methods for pump leakage parameters
Optical fiber amplifiers-Test methods-Part 7 : Test methods for out-of-band insertion loses
Optical Amplifiers-Test Methods-Part 10-1: Multichannel parameters-Pulse method using an
optical switch and optical spectrum analyzer
Optical amplifiers-Test methods-Part 10-2: Multichannel parameters-Pulse method using a
gated optical spectrum analyzer
Optical amplifiers-Test methods-Part 10-3: Multichannel parameters-Probe methods
Optical amplifiers-Test methods-Part 10-4: Multichannel parameters-Interpolated source
subtraction method using an optical spectrum analyzer
Optical amplifiers-Test methods-Part 11-1: Polarization mode dispersion parameter-Jones
matrix eigenanalysis (JME)
Optical amplifiers-Performance specification template-Part 1: Optical fiber amplifiers for digital
applications
Optical amplifiers-Performance specification template-Part 4: Optical amplifiers for multichannel
applications
Optical amplifiers-Maximum permissible optical power for damage-free and safe use of optical
amplifiers
Optical amplifiers-General information-Polarization mode dispersion parameter
Fiber optic communication subsystem test procedures-Central wavelength and spectral width
measurement
Fiber optic communication subsystem test procedures-Receiver sensitivity and overload
measurement
Fiber optic communication subsystem test procedures-Optical eye pattern, waveform and
extinction ratio measurement
Fibre optic communication subsystem test procedures-Part 2-3: Digital systems-Jitter and
wander measurements
Fiber optic communication subsystem test procedures-Determination of low BER using Q-factor
measurements
Fiber optic communication subsystem test procedures-Optical signal-to-noise ratio measurement
for dense wavelength-division multiplexed systems
Fiber optic communication subsystem test procedures-Part 2-10: Digital systems-Time-resolved
chirp and alpha-factor measurement of laser transmitters
Fiber optic communication subsystem test procedures-Averaged Q-factor determination using
amplitude histogram evaluation for optical signal quality monitoring
Generic specification for fiber optic communication subsystems
Fiber optic communication system design guides-Calculating dispersion penalty from measured
time-resolved chirp data
Measuring methods for laser output power
Power and energy measuring detectors, instruments and equipment for laser radiation
Test methods of optical power meters for laser beam
Test methods of fiber-optic spectrum analyzer
Test methods of optical power meters for optical fiber
Test methods of optical time domain reflectometer
Optical time-domain reflectometers (OTDR)-Part 2: Calibration of OTDR for single mode fibers
Optical time-domain reflectometers (OTDR)-Part 3: Calibration of OTDR for multimode fibers
Calibration of fiber-optic power meters
Test methods of optical wavelengthmeters
Optical wavelength meters-Part 2: Calibration
Test methods of measuring optical attenuators
Test methods of optical return loss meters
Test methods for fiber optic test sources
Test methods of tunable light source
Calibration of optical spectrum analyzers
End-face image analysis procedure for the calibration of optical fibre geometry test sets
Calibration of fibre optic chromatic dispersion test sets
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JIS No.

Establishment Date

JIS C 5954-3
JIS C 5990
JIS C 5991
JIS C 6110
JIS C 6111
JIS C 6114-1
JIS C 6114-2
JIS C 6115-1
JIS C 6115-2
JIS C 6121
JIS C 6121-5-2

Mar.21,2013
Revised
Revised
Revised
Revised

Revised

Aug.20,1997
Aug.20,1997
Nov.20,1997
Nov.20,1997
Jan.20,2006
Jan.20,2006
Jan.20,2006
Jan.20,2006
Mar.23,2010
Mar.20,2007

JIS C 6121-6-1
JIS C 6122-1-1

Nov.20,2013
Mar.22,2011

JIS C 6122-1-2

Mar.22,2011

JIS C 6122-1-3
JIS C 6122-3
JIS C 6122-3-1

Mar.22,2011
Revised

Mar.22,2011
Oct.20,2011

JIS C 6122-3-2

Jan.20,2006

JIS C 6122-4-1

Nov.20,2013

JIS C 6122-4-2

Nov.20,2013

JIS C 6122-5-1

Aug.20,2001

JIS C 6122-6
JIS C 6122-7
JIS C 6122-10-1

Feb.20,1998
Feb.20,1998
Mar.20,2007

JIS C 6122-10-2

Mar.23,2010

JIS C 6122-10-3
JIS C 6122-10-4

Jan.20,2012
Nov.20,2012

JIS C 6122-11-1

May.20,2010

JIS C 6123-1

Jan.20,2005

JIS C 6123-4

Jan.20,2008

TR C 0047

JIS C 61280-1-3

Oct.1,2007
Mar.1,2013)
Jul.1,2010
Jun.30,2015)
May.20,2010

JIS C 61280-2-1

May.20,2010

JIS C 61280-2-2

May.20,2010

JIS C 61280-2-3

Nov.20,2013

JIS C 61280-2-8

May.20,2010

JIS C 61280-2-9

May.20,2010

JIS C 61280-2-10

Jan.20,2012

TR C 0048

JIS C 61280-2-11
JIS C 61281-1
TR C 0046-2
JIS C 6180
JIS C 6181
JIS C 6182
JIS C 6183
JIS C 6184
JIS C 6185
JIS C 6185-2
JIS C 6185-3
JIS C 6186
JIS C 6187
JIS C 6187-2
JIS C 6188
JIS C 6189
JIS C 6190
JIS C 6191
JIS C 6192
JIS C 6828
JIS C 6829

Public
(Sustain
Public
(Expire

Public
(Expire
Public
(Expire

Revised

Revised

May.20,2010
Dec.31,2016)
May.20,2010
Jan.1,2012
Dec.31,2016)
Aug.1,1991
Jan.1,1995
Aug.1,1991
Sep.1,1992
Oct.1,1993
Jan.20,2008
Mar.20,2014
Mar.20,2014
Jan.20,2008
Jul.20,1999
Mar.20,2014
Jul.20,1999
Mar.20,2004
Oct.1,1993
Apr.20,2005
Jan.20,2008
Mar.20,2004
Jan.20,2005

Standardization

Standardization
Committees
Laser Safety

Titles of Standards
1
2
3

Optical Disks

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

JIS No.

Safety of laser products
Safety of laser products-Safety of optical fibre communication systems
Safety of laser products-Safety of free space optical communication systems used for
transmission of information
Volume and file structure of CD-ROM for information interchange
Information technology-Volume and file structure of write-once and rewritable media using nonsequential recording for information interchange
Technical Corrigendum 1 to Volume and file structure of write-once and rewritable media using
non-sequential recording for information interchange
Volume and file structure of high-density optical disks using non-sequential recording for
information interchange
Volume and file structure of high-density optical disks using non-sequential recording for
information interchange (Amendment 1)
Volume and file structure of DVD read-only Disc
Universal Disk Format (UDF) 2.01
Volume and file structure of DVD-R Disk
Volume and file structure of DVD-RAM Disk
Volume and file structure of DVD-RW Disk
120 mm DVD-Read-only disk
80 mm DVD-Read-only disk
120 mm DVD Rewritable Disk (DVD-RAM)
Case for 120 mm DVD-RAM Disks
80 mm (1.23 GB/side) and 120 mm (3.95 GB/side) DVD-Recordable-Disk (DVD-R)
120 mm (4.7 Gbyte per side) and 80 mm (1.46 Gbyte per side) DVD Rewritable Disk (DVD-RAM)
Cases for 120 mm and 80 mm DVD-RAM disks
Information technology-80 mm (1.46 Gbytes per side) and 120 mm (4.70 Gbytes per side) DVD
re-recordable disk (DVD-RW)
Information technology-80 mm (1.46 Gbytes per side) and 120 mm (4.70 Gbytes per side) DVD
Recordable Disk (DVD-R)
Information technology-Data interchange on 120 mm and 80 mm optical disk using +RW formatCapacity: 4.7 Gbytes and 1.46 Gbytes per side (Recording speed up to 4X)
Information technology-Data interchange on 120 mm and 80 mm optical disk using +R formatCapacity: 4.7 and 1.46 Gbytes per side (Recording speed up to 16X)
Information technology-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)
Information technology-Digitally recorded media for information storage-Data migration method
for DVD-R, DVD-RW, DVD-RAM, +R, and +RW disks
130 mm Optical disk cartridges, write-once, for information interchange
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity: 2.3 Gbytes
per cartridge
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity: 2.3 Gbytes
per cartridge (Amendment 1)
130 mm Rewritable optical disk cartridges for information interchange
90 mm Rewritable and read only optical disk cartridges for information interchange
90 mm Rewritable and read only optical disk cartridges for information interchange (Amendment 1)
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity: 230
Mbytes per cartridge
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity:640 Mbytes
per cartridge
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity: 1.3 Gbytes
per cartridge
Information technology-Data interchange on 90 mm optical disk cartridges-Capacity: 1.3 Gbytes
per cartridge (Amendment 1)
Information technology-Data interchange on 130 mm magneto-optical disk cartridges-Capacity:
9.1 Gbytes per cartridge
Data interchange on read-only 120 mm optical data disks (CD-ROM)
Data interchange on read-only 120 mm optical data disks (CD-ROM) (Amendment 1)
Data interchange on Recordable 120 mm optical data disc (CD-R)
Data interchange on Recordable 120 mm optical data disc (CD-R) (Amendment 1)
Data interchange on Rewritable 120 mm optical data disc (CD-RW)
Data interchange on Rewritable 120 mm optical data disc (CD-RW) (Amendment 1)
Information technology-Data interchange on 90 mm overwritable and read only optical disk
cartridges using phase change-Capacity : 1.3 Gbytes per cartridge
Information technology-Data interchange on 120 mm optical disk cartridges using phase change
PD format-Capacity : 650 Mbytes per cartridge

Table 2

Establishment Date

JIS C 6802
JIS C 6803
JIS C 6804

Revised

Mar.22,2011
Sep.20,2013
Oct.20,2008

JIS X 0606
JIS X 0607

Revised

Oct.20,1998
Mar.1,1996

JIS X 0607

Revised

Mar.20,2001

JIS X 0609

Feb.20,1998

JIS X 0609

Revised

JIS X 0610
JIS X 0611
JIS X 6235
JIS X 6236
JIS X 6237
JIS X 6241
JIS X 6242
JIS X 6243
JIS X 6244
JIS X 6245
JIS X 6246
JIS X 6247
JIS X 6248

Revised
Revised

Nov.20,2012
Mar.25,2006
Feb.20,2012
Oct.20,2009
Oct.20,2009
Oct.20,2009
Dec.20,2004
Dec.20,2004
Jan.20,1998
Jan.20,1998
Mar.20,1999
Aug.20,2005
Aug.20,2005
Jan.20,2007

JIS X 6249

Apr.20,2009

JIS X 6250

Apr.20,2009

JIS X 6251

Apr.20,2009

JIS X 6252

Sep.20,2011

JIS X 6255

May.20,2011

JIS X 6261
JIS X 6270

Jan.1,1991
Jan.20,2011

JIS X 6270

Revised

JIS X 6271
JIS X 6272
JIS X 6272
JIS X 6275

Revised

Nov.20,2012
Aug.1,1991
Sep.1,1992
Nov.20,2012
Oct.20,1997

JIS X 6277

Jul.20,1998

JIS X 6279

Jan.20,2011

JIS X 6279

Revised

JIS X 6280

Nov.20,2012
Jan.20,2011

JIS X 6281
JIS X 6281
JIS X 6282
JIS X 6282
JIS X 6283
JIS X 6283
JIS X 6291

Revised
Revised
Revised
Revised

JIS X 6292

Jan.20,2006
Mar.21,2012
Oct.20,2009
Mar.21,2012
Oct.20,2009
Mar.21,2012
Jul.20,1998
Jul.20,1998

List of OITDA Standard and OITDA/TP
(As of Mar. 31, 2014)

Standardization Committee /
Sub-Committee / Project
Optical Passive components

1

Optical Disc

2

Optical Passive components

3

New Type Photovoltaic cell

4

Chromatic dispersion measurement using polarization phase shift (PPS)
method for passive optical components
Evaluation method of performance for dye-sensitized solar devices

Optical Disc

5

File allocation system with minimized reallocation

Intra-Building Optical Wiring

6

Optical fiber distribution system for detached houses in FTTH

Intra-Building Optical Wiring

7

Optical fiber distribution system for apartment houses in FTTH

Intra-Building Optical Wiring

8

Plastic optical fiber distribution system for customer premises

Title

No.

Polarization mode dispersion measurement using polarization phase shift
method for passive optical components
Emulation System for Optical Disk

OITDA-PD01-2004
(Ed.1)
OITDA-DC01-2005
(Ed.1)
OITDA-PD02-2006
(Ed.1)
OITDA-PV01-2009
(Ed.1)
OITDA DC 02
:2013 (Ed.1)
TP01/BW (=TP-BW01)
(2011Ed.3)
TP02/BW (=TP-BW02)
(2011Ed.3)
OITDA/TP 03/BW
(=TP-BW03)
(2012Ed.3)
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Aug.27,2004
Jul.25,2005
Aug.29,2006
Mar.30,2009
Mar.7,2013
Reviced

Aug.3,2011

Reviced

Aug.3,2011

Reviced

Jun.28,2012
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Standardization Committee /
Sub-Committee / Project
S-Project and Optical Passive
Components
S-Project and Dynamic Module

10

S-Project and Dynamic Module

11

Optical Amplifier
Optical Amplifier
S-Project and Optical Passive
Components
Optical Active Device

12
13
14

Intra-Building Optical Wiring

16

Title
9

15

S-Project

17

Optical Active Device

18

Optical Active Device

19

Dynamic Module

20

Dynamic Module

21

Optical Active Device

22

Optical Active Device

23

Optical Connector

24

2.

Guideline of optical connector endface cleaning method for receptacle style
optical transceivers
Fiber optic active components and devices-Performance standardsGEPON transceivers
Fiber optic active components and devices-Test and measurement
procedures-GEPON transceivers
Dynamic Crosstalk Measurement for Wavelength Selective Switch
Investigation on Operating Conditions for Dynamic Modules for Telecom
Use
Fiber optic active components and devices-Performance standard templateWavelength tunable laser diode module for Dense WDM transmission
Fiber optic active components and devices-Test and measurement
procedures-Wavelength tunable laser diode module for Dense WDM
transmission
Investigation of examinations and measurements-Light-blocking
performance of optical adaptor with shutter

Fiber Optics Standardization Committee

TP04/SP・PD
(2008Ed.1)
TP05/SP・DM
(2008Ed.1)
TP06/SP・DM
(2008Ed.1)
TP07/AM (2009Ed.1)
TP08/AM (2010Ed.1)
TP09/SP・PD-2010
(2010 Ed.1)
OITDA/TP 10/AD
(2012 Ed.1)
OITDA/TP 11/BW
(2012 Ed.1)
OITDA/TP 12/TP
(2012 Ed.1)
OITDA/TP 13/AD
(2013 Ed.1)
OITDA/TP 14/AD
(2013 Ed.1)
OITDA/TP 15/DM
(2013 Ed.1)
OITDA/TP 16/DM
(2013 Ed.1)
OITDA/TP 17/AD
(2014 Ed.1)
OITDA/TP 18/AD
(2014 Ed.1)
OITDA/TP 19/CN
(2014 Ed.1)

Aug.28,2008
Aug.28,2008
Oct.9,2008
May.21,2009
Mar.1, 2010
Mar.25,2010
Jul.10, 2012
Aug.22,2012
Nov.1,2012
Mar.22,2013
Mar.22,2013
Oct.15,2013
Oct.15,2013
Mar.31,2014
Mar.31,2014
Mar.31,2014

one of the OITDA activities. However, since there have been some
changes in national standardization strategy and societal needs, reexamination and supplementation of relevant items will be carried out
as necessary.
(2) Introduction of IEC status (ACTEL status)
In continuation from the previous FY, information was shared on the
contents of the activities of the Advisory Committee on Telecommunication
(ACTEL), which is affiliated with the IEC Standards Management Board
(SMB).
(3) Confirmation of the status of JIS application processing by
JISC / JSA
Thanks to the efforts by METI and JSA, many of the JIS standards
drafts were accepted, and in this fiscal year, four JIS standards were
published two years and four months after the application, and five
standards were published one year and four months after the application.
In respect to other standards, the time it takes from JIS draft submission
to JSA till publication was shortened to about a year. There are still
many JIS proposals in the pipeline, so we will continue to follow up on
the situation.
(4) Issues concerning JIS draft preparation
Press release
When nine JIS standards were to be published in November 2013,
the Ministry of Economy, Trade and Industry (METI) suggested
us to issue a press release to introduce the new standards. With the
cooperation from the associated committee members, we prepared
and released explanatory materials, focusing mainly on two JIS
standards proposed by the Optical Amplifier Standardization
Committee.
Terminology (IEC translation)
The comments from the JISC Technical Committee on Electronics,
and the suggestions from the JSA Standards Coordination
Subcommittee, are being incorporated into the standards for
preparing JIS. For example, it was pointed out to this subcommittee
that the notational system of logarithmic expression (specification
of logarithmic bases) should be established. So after carrying out
studies, the subcommittee established a practice as a JIS standard
that a logarithmic base is always specified (or use “ln”). Moreover,
the subcommittee decided that in JIS, all texts in parentheses are
always considered to be supplemental information.

For OITDA to be a constant leader in standardization of fiber optics,
this committee plays a vital role in planning and promoting, under the
direction of the Standardization General Committee.
Due to the advancement of information and communication technology
including rapid expansion of the Internet, and increased popularity of
optical technology-based information home electronics, optical technology
is becoming more important for industry. Also, the range of applications
of optical technology is dramatically widening. Thus, standardization of
fiber optics is predicted to also gain importance. In addition, its applicability
is expected to broaden, encompassing a diverse range of fields. Accordingly,
it is important to identify items that should be standardized, and create a
vision for ideal standardization, by once again reviewing the purpose and
targets regarding the standardization of fiber optics.
In this fiscal year, based on its awareness of such issues, this committee
promoted extensive studies and research on fiber optics, and focused
its efforts on addressing problems and proposing strategic plans in
connection with JIS and international standardization. Regarding the
organization standards (OITDA standards) and OITDA technical papers
(TPs) introduced by this committee in order to complement JIS and
international standards, the committee decided to improve their
establishment and publication, to expedite standardization.
In this fiscal year, the committee organized four research committees
to undertake activities: Administrative Advisory Subcommittee, Dynamic
Module Subcommittee, Intra-Building Optical Wiring System
Subcommittee, and Optical Fiber Sensors Subcommittee.
2.1 Administrative Advisory Experts Committee
2.1.1 Purpose and Activities
To perform efficient JIS creation and international standardization
activities, the subcommittee creates JIS standardization strategies from
the perspective of supporting international standardization, identifies
problems and considers improvement plans for efficient preparation of
standardization drafts, and continues to promote the publication of
OITDA standards and technical papers (TPs) and to maintain them.
2.1.2 Activities of this Fiscal Year
(1) Basic stance in standardization
The basic strategic policies on standardization will be maintained as
Annual Technical Report
2013 OITDA

No.

Technical paper of investigation of high-power reliability for passive optical
components for optical communication application
Investigation on operational vibration and mechanical impact test conditions
for optical modules for telecom use
Group Delay Ripple Measurement Method for Tunable Dispersion
Compensators-Technical Paper
Application guide for Four-wave mixing effect in optical amplifiers
General information for optical fiber fuse
Technical paper of investigation of high-power reliability for passive optical
components for optical communication application
Laser modules used for optical amplifiers and fiber lasers-Reliability
assessment guide
Optical fiber distribution system for customer premises
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Standardization
(5) Promotion of OITDA standards and OITDA technical papers
(TPs)
In this fiscal year, five OITDA technical papers (TP) were publicly
released. It was also pointed out that two TPs, which were prepared by the
Optical Active Devices Standardization Committee, should be treated as
OITDA standards. However, while these TPs followed the OITDA format,
the consensus of the industry had not yet been obtained. Given that situation,
they were decided to be treated as TPs. And for the first time, a TP was
publicized by the Optical Connector Standardization Committee.

measurement methods, and five technical reports. Japan submitted a
proposal on dynamic module shared control interfaces.
2.2.3 Future Activity Plans
Implementation of the dynamic modules in real systems is making
good progress. Under these circumstances, a plan was made to actively
support the domestic IEC committee, so Japanʼs opinions would be
sufficiently reflected on international standards. Also, plans were made
to monitor standardization trends by IEC, and to proceed with the
formulation/review of JIS standards without delays as required.

2.2 Dynamic Module Subcommittee
In recent years, large capacity optical transmission systems with
transmission speed of 100 Gbit/s have been introduced commercially.
However, at the same time, it is also necessary to build a flexible optical
network that is adaptable to dynamic changes in traffic and to shutdown
of transmission routes due to sudden natural disasters, etc. In such a
network, the adoption of a Reconfigurable Optical Add/Drop Multiplexing
(ROADM) system, in which the optical path can be switched among
multiple routes, is indispensable. And the dynamic module which this
subcommittee is considering would enable this. Standardization activities
are also being actively carried out in IEC in TC 86/SC 86C/WG5. The
following is a report on the status of activities by this subcommittee.

2.3 Intra-building Optical Writing System Subcommittee
According to the announcement by the Ministry of Internal Affairs
and Communications, there were 39,360,000 fixed-line subscribers in
September 2013 (1% increase from a year ago). Among them, 24,630,000
were FTTH customers, which was a 6% increase from the previous year.
However, the subscribers for mobile broadband exceeded 30 million
while the market for fixed-line is steadily becoming saturated.
In order for residents and providers of buildings (builders/designers,
etc.) to receive high speed intra-building broadband data/video services,
this subcommittee is providing information on optical wiring technology
trends, etc., and also creating technical materials that summarize the
information.

2.2.1 Reviewing Documents
In this fiscal year, the subcommittee reviewed the following IEC
standards deliberation documents: Performance standards - Operating
conditions (IEC 62343-1, old IEC 62343-1-4), Performance standards
- Dynamic chromatic dispersion compensator with pigtails for use in
controlled environments (IEC 62343-1-2), Edition 2 of Dynamic modules
- Reliability qualification (IEC 62343-2), Performance specification
templates - Optical channel monitor (IEC 62343-3-2), Performance
specification templates - ROADM (WSS) (IEC 62343-3-3), Hardware
and software interface of WSS (IEC62343-4-1), Test methods - Dynamic
gain tilt equalizer - Gain tilt settling time measurement (IEC 62343-51), Transient crosstalk measurement for WSS (IEC 62343-5-2), Technical
report - Software and hardware interfaces - Survey results (IEC/TR
62343-6-2), Technical report - ROADM (IEC/TR 62343-6-4), Edition
2 of Technical report - Investigation of operating mechanical shock and
vibration tests for dynamic modules (IEC/TR 62343-6-5), Technical
report - OCM (IEC/TR 62343-6-7), Technical report - Transient crosstalk
measurement results on WSS (IEC/TR 62343-6-9), etc.
Also, a questionnaire survey was carried out on the NxM WSS control
interface standard, reliability test items, and high power tests, along with
a survey and review of dynamic module shared control interfaces.
Further, the following two documents were publicized as OITDA
Technical paper: Dynamic crosstalk measurement for wavelength
selective switch (OITDA/TP 15/DM), and Investigation on operating
conditions for dynamic modules for telecom use (OITDA/TP 16/DM).

2.3.1 Questionnaire Survey on Optical Wiring Systems in Buildings/Homes
The subcommittee received 51 responses in a questionnaire survey,
in which the OITDA Standardization Committee members, along with
the supporting members and companies that extensively deal with optical
wiring systems, were requested to take part. The purpose of the survey
was to acquire reference information in the form of quantitative data,
to understand the current status concerning optical fiber wiring in
buildings/homes, and to consider future issues and future standardization
activities. The results of the survey are as follows: “Low friction indoor
cable has recently arrived and accounts for half,” “For connections,
fusion and connectors are nearly equal, accounting for 90%,” and
regarding the necessity of standardization, 64% replied “I donʼt know,”
24% replied “Necessary”, and 12% replied “Not necessary.” Future issues
commented in the survey include achieving easy connections without
requiring skills, reducing production costs, etc.
2.3.2	Collection of Technical Information on Intra-Building Optical Wiring
System
(1) Optical Cable Technology
An ultra-high density optical fiber cable, using four rollable optical
fiber ribbons as vertical trunk line optical cable, was developed into a
product for optical wiring of buildings/apartment houses. Compared
with the traditional structure of an SZ slot type cable, this product has
reduced outer diameter by about 20%, and is about 30% lighter in terms
of mass. Also, single core multi point connection has become much
simpler. A new, thin 24 core optical cable, where the corresponding
optical fiber ribbon is mounted in the drop cable structure, was also
developed into a product. In addition, a drop cable of SZ twist structure,
in which the cable section is twisted longitudinally at regular intervals
with the support wire as the axis, has been developed for embedding
into the building in very windy areas.
(2) Connection Technology
LC connectors are being widely used for connecting optical fiber
between data center equipment, and the push and pull type double LC
connector has been developed, overcoming the issue of insertion and
pulling out difficulty of the double LCF. In the aspect of fusion
connection, a core direct view type fusion connector was released, which
is equipped with mechanisms to open/close wind shield by motor, to

2.2.2 Trends in International Standardization
(1) San Luis Obispo meeting outline (March 15, 2013)
In the meeting, the following papers were reviewed: one paper on
performance standards (operating conditions), two papers on performance
templates (OCM, WSS), one paper on control interface (WSS), two
papers on measurement methods (WSS, etc.), and two technical reports
(ROADM, OCM). Technical information on a multi-cast switch was
explained by experts from Japan, and the decision was made to
incorporate the contents into the technical report for ROADM.
(2) Charlotte meeting outline (October 30, 2013)
The following papers were reviewed: one paper on general and
guidance, one paper on performance standards, one paper on interface
standards, two papers on performance templates, one paper on
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release sheath clamp, and to automatically open/close the heater lid. In
addition, after improvement was made to shock resistance performance,
a new type of optical fiber cutter, that is about 30% lighter than
traditional cutters, was also released.
(3) Construction Technology
When dealing with detached houses installed with privately installed
pillars, there is a method to attach a pedestal for embedded pillar, and
then cut off cleat wiring, or to attach a small cabinet. Also, a tool that
can more efficiently link drop/indoor optical fiber with wiring devices
has been released. In addition, a drop pull tool has been created that can
be used to grab the tip of the drop/indoor optical fiber in an inaccessible
narrow gap and pull it out.
(4) Optical System
In recent years, GE-PON systems have been proposed to be used in
large apartment buildings. For example, by combining wavelength
multiplex technology with a GE-PON extender, a PON4 system can be
transmitted to one optical fiber core, and as many as 256 divisions are
possible. Also, a manager device that is used to manage a whole GEPON system by performing ONU management, status display, and
operations using graphical user interface, was commercialized. NGPON2 is a promising system in view of achieving further expansion of
transmission volume, longer distance transmission, and greater
multiplexing. Its system configuration is TWDM-PON, which uses the
existing technologies of TDM-PON and WDM-PON.
Upstream transmission speed is from 2.5 Gbps to 10 Gbps x 4
wavelengths, and downstream is 10 Gbps x 4 wavelengths (standard) +
4 waves (optional). 64 to 156 multiplexing is possible, and transmission
distance can be extended up to 60 km by installing optical repeaters.
(5) POF Technology
The 22nd International Conference on Plastic Optical Fibers (Brazil)
was held, where 13 countries presented 68 papers (including posters).
More than one third of the papers submitted were related to sensors.
Also, a PHY chip was released, which uses multilevel modulation and
Tomlinson-Harashima Precoding, enabling intra-home Gigabit Ethernet
wiring (maximum transmission distance is 50m) by means of SI type
POF.
(6) Commercial / Industrial Relationship
Since high definition video is attracting much attention, the
subcommittee is considering adopting 4K/8K broadcasts. Video quality
is most vivid at 8K with the viewing distance of 0.75H. Since 2013
onwards, all Japanese companies as well as South Korean companies
have been selling high definition TVs. Prefabricated house builders have
been promoting the use of HEMS that take advantage of solar electric
generation and fuel battery, etc., so optical wiring is a requirement.

competition for the fifth consecutive year. Also, the 51st National Skills
Competition was held at Makuhari Messe.
2.4 Optical Fiber Sensors
In comparison to traditional electrical sensing systems, the optical
fiber sensing system that uses optical fiber itself as a sensor is expected
to be a ground-breaking monitoring system. Its industrial application
started about 20 years ago, internationally and even in Japan. However,
despite the ground-breaking monitoring system being available, its
industrial development in Japan is advancing slowly. One of the reasons
pointed out is the slow progress in improving compatibility among
different industrial products and in price reductions, due to a delay in
standardization. Internationally, standardization has started in IEC/SC
86C/WG 2 (Fibre optic sensors). In Japan, TC 86 (Technical Committee
on Fiber Optics) of the Institute of Electronics, Information and
Communication Engineers (IEICE) Standards Committee serves as the
IEC TC 86 domestic committee. The three subcommittees of TC 86, SC
86A, SC 86B and SC 86C, are playing an active role in target areas. IEC
SC 86C manages five working groups: WG 1 through WG 5. In TC 86,
there is no working group equivalent to WG 2. Two years ago, OITDA
carried out a feasibility study (FS) on optical fiber sensor, which is the
focal field for WG 2, on behalf of the Ministry of Economy, Trade and
Industry (METI).
Based on this past experience, OITDA is playing an active role this
fiscal year in standardization, which is led by IEC SC 86C WG 2 (Table 3).
In addition to reviewing in detail and commenting on the two draft
standards (FGB and ROTDR) proposed by IEC, OITDA also participated
in international conferences held in Germany and the USA. Through
such activities, it was reconfirmed that the basic mission of Technical
Committee on Fiber Optics is contributing to the industrial development
of optical fiber sensing, by not lagging and being actively involved in
international standardization.
Table 3 Activities of IEC Meeting in FY 2013(TC 86/SC 86C/WG 2)
Place

Documents

San Luis
Obispo

IEC 61757-2-1/Ed1 86C/1096/NP(FBG)
IEC 61757-3-1/Ed1(DTS)

Oct. 29,
2013

Charlotte

IEC 61757-2-1/Ed1 86C/1096/NP(FBG)
86C/1170/RVN(FBG)
IEC 61757-3-1/Ed1 86C/1168/NP(DTS)

2.4.1 Committee’s Policies
Because IECʼs draft standards concern measurement methods, they
are still insufficient in terms of their application in the whole of the
optical fiber sensing industry. However, their publications as initial
standards are very meaningful. Therefore, we intend to work on current
draft standards in a timely and appropriate manner, and proactively
propose standardization of other items. We should consider the
standardization system for the whole of optical fiber sensing. It is also
vital to maintain these activities continuously.
(1) Establish a method for processing draft standards which were
prepared primarily by other countries.
(2) Establish a method for finalizing the proposals prepared in Japan.
(3) Consider proper approach to organizational operations of the
Technical Committee on Fiber Optics.
(4) Select proper project themes in consideration of maintaining a good
working relationship with METI.
(5) Consider the standardization system for the whole of the optical
fiber sensing, and standardize items for which Japan will take a lead
in standardization (OITDA standards, etc.).

2.3.3	Collection of Information on Other Concerned Groups, and Collection
of Technical Information on Intra-Building Optical Wiring Systems
(1) Information & Telecommunications Engineering Association
of Japan (ITEA)
The 8th optical communication constructive skill contest was held at
Port Messe Nagoya.
Three kinds of competitive events were held, such as compound
equipment installation work. Unlike previous years, this time, the
competition was held in a format in which three events were linked.
(2) Japan Electrical Construction Association (JECA)
The JECA published the 2013 revised edition of the standard
specifications for public construction (electrical equipment construction
edition). In this edition, a description was added for the bending radius
of non-metallic type optical fiber cable wiring.
(3) Advanced Info-Communication Promotion Community
The 42nd World Skills Competition was held in Leipzig (Germany),
with Japan winning the gold medal in the “Information network cabling”
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Standardization
3.

Optical Fiber Standardization Committee

procedures,” which corresponds to JIS C 6851, in preparation of
publishing its Edition 3.0. In response to this revision, the committee
revised the existing JIS, to reflect on the revisions having been made by
the IEC on optical fiber testing methods.
Concretely, based on the IEC 60794-1-2 draft, which is now being
revised, prior to the review of the individual test procedures, the
committee is examining the necessity of JIS standardization for the new
test procedures from viewpoint of whether they are applicable in Japan,
and carrying out English-to-Japanese translation for items that were
judged as needing JIS standardization.

This committee carries out studies and research in order to standardize
domestic optical fibers, with an aim of maintaining compatibility
between optical fiber-related parts and devices, and securing economic
viability and reliability concerning optical fibers. As for the activities
related to international standards, the committee is updating JIS standards
to be compatible with the latest international standards. The committee
is also striving to be consistent with the IEC in terms of document
format. The committee always pays attention to the trends of the optics
industries in Japan and overseas, in order to carry out timely
standardization.

3.4. Trends in International Standardization
In response to advances in optical fiber technology, IEC and ITU-T,
which are international standardization organizations related to optical
fibers, are steadily updating standardization. Thus, this committee is
gathering updated information by periodically sending its members to
relevant conferences.

3.1 Examinations related to Polarization-maintaining Optical Fiber
This fiscal year, the committee took initiatives to make already
established JIS standards consistent with the IEC standards, in an effort
to promote standardization in polarization-maintaining optical fiber.
The details are given below.
The committee is supporting the application of IEC standards to JIS
C 6873 “Polarization - maintaining optical fibre.” At the international
IEC meeting in November 2013, the committeeʼs standardization work
was approved. In addition, it was decided that the committee will work
on the following projects at the same time: creation of the new IEC
standards for JIS C 6840 “Polarization crosstalk measurement of optical
fiber” and JIS C 6872 “Beat length measurement of polarizationmaintaining optical fibers;” and the revision of IEC 60793-2: Optical
fibres - Part 2: Product specifications - General for giving additional
description on polarization-maintaining optical fibers. The committee
prepared a draft to be submitted to the IEC, and completed discussions
in this regard. We are planning to submit the finalized draft at the IEC
meeting due to be held in the spring of FY 2014.

3.4.1 Trends in Standardization related to Optical Fibers
Japanʼs proposal to formulate product standards for polarizationmaintaining optical fibers used for communication was approved.
Accordingly, document preparation has begun, with Japan serving as
project leader.
Regarding the silica-based GI multimode fiber (Category A1) standard
(IEC 60793-2-10), the committee proposed to include standard low
bending loss fibers, with the aim of using them mainly in short-range
links in buildings such as data centers. Then the following three points
were discussed: (1) deletion of the standard A1a.2/A1a.3 (OM3/OM4)
multi-mode fiber (MMF) at 1300nm wavelength, (2) deletion of the
standard on low bending loss multi-mode fiber (BI-MMF) at 37.5 mm
radius, and (3) changing bandwidth measurement of A1a.2/A1a.3 fiber
from RTM to OMBc. It was agreed to continue discussing these items
in this committee.
In regard to silica-based single mode optical fiber (Class B) standard
(60793-2-50 Ed.5), an agreement was reached that Japan will coordinate
with ITU-T, and to set a stability date in 2016, taking into account the
change expected to be made regarding ITU-T G.65x during the current
session.

3.2 Examinations related to Standardization of Optical Fibers
This fiscal year, the committee considered revising the existing JIS to
promote standardization of optical fibers. To update standards for optical
fiber and test procedures, it continued discussion, which started last fiscal
year, to make the following JIS consistent with international standards:
JIS C 6827 “Test methods for chromatic dispersion of optical fibres,”
and JIS C 6837 “All plastic multimode optical fibres.” In addition, the
committee started discussion on the revision of the optical fiber standard,
JIS C 6835 “Silica glass single-mode optical fibers,” to be consistent
with IEC 60793-2-50, which the IEC is working on revising.
In regard to the revision of JIS C 6827, the following projects were
added as test objectives, and a test method for each type of fiber was
specified: all plastic graded-index multimode optical fibers (PGI-200/490,
PGI-120/490, PGI-62.5/245), silica based single mode 1550nm cut-off
shifted optical fibers (SSMA・T), silica based single mode 1310nm zero
dispersion・low OH optical fibers (SSMA・U), and silica based single
mode broad wavelength range non-zero dispersion shifted optical fibers
(SSME). Also, silica based single mode dispersion flat optical fiber
(SSMC) was removed from the test objective list. In addition, silica based
single mode low OH・bending loss reduction optical fibers (SSMF・A)
were added to the list, and the requirement related to the testing method
called the “interference method” was deleted.
As for the revised draft of JIS C 6837, all plastic step-index multimode
optical fibers PSI-980/1 000-A (A4a of the corresponding international
standard) were divided into two types, and the lower loss and broader
band PSI-980/1 000-A2 (A4a.2 of the corresponding international
standard) was added.

3.4.2 Trends in Standardization related to Optical Fiber Cables
In the IEC/SC 86A/WG 3, regarding the new document, there is steady
progress in product standards for emergency deployment/recovery cables
and indoor breakout cables with connectors. On the other hand, TR of
drop cables and MDU cables are not progressing. Regarding the revision
of existing documents, the revision on the machine testing part of the
test procedure involving divided optical cable, which had been delayed,
also made good progress and was included in the circulation of
information using CD. In the meantime, discussion was carried out
regarding next projects, such as consolidation of cross references, general
rules and definitions, and the amendment of new test procedures. The
committee is also reviewing general rules concerning optical cables, each
sectional specification and many family specifications, aiming to make
the current document format more consistent with international standards.

4.

Optical Connector Standardization Committee

Domestic communication traffic is continuing to grow by 40% per
year. This trend is believed to be driven by LTE and other public wireless
communication technology. However, it is the fiber-optic networks that
support the traffic between wireless base stations. Accordingly, further
increase of the capacity of fiber-optic networks is still an important task.
This committee handles the types of optical connectors that are interface
components necessary to expand optical communication networks. And

3.3 Examinations related to Standardization of Optical Fiber Cables
The IEC/SC 86A/WG 3 is currently revising IEC 60794-1-2 “Optical
fibre cables - Part1-2: Generic specification - Basic optical cable test
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household use of these connectors is increasing. Thus, their
standardization is extremely important.
It is necessary to make JIS consistent with their corresponding IEC
standards, based on the WTO/TBT Agreement. Japan is the first country
to have developed optical connectors, and many JIS standards have been
proposed to be adopted as IEC standards. However, due to differences
between the standardization systems adopted by JIS and IEC, this
committee has started reviewing the existing JIS standardization system
and making it consistent with the IEC standardization system. We will
continue to work on making each JIS standard consistent with IEC
standards, and proactively carry out JIS standardization and technical
verification of new optical connector technologies to be developed in
the future.

standardization when appropriate. Lastly, for a given optical connector
(technology), the committee will formulate OITDA standards for it as
necessary when its JIS and IEC standards are cancelled, or when it has
not yet been assigned with an IEC standard.
4.2 Outline of Committee Activities
From FY 2004 to FY 2007, the working group for the optical connector
standardization committee was organized into several working groups,
with each group taking charge for each aspect of IEC document system
(general rules/general provisions, interface standard, performance
standard, optical interface standard, test and measurement procedures,
etc.), establishing a new JIS system. From FY 2008, the committee was
reorganized by technical field, like it was before FY 2003, and ran three
working groups: WG 1 (multicore optical connectors), WG 2 (single
core optical connectors), and WG 3 (test and measurement procedures).
However, due to the difference observed among the working groups in
terms of the number of IEC standards to be worked on and progress
made in JIS standardization, WG 3 (which had a large number of IEC
standards to work on) was combined with WG1 (which made good
progress) in order to accelerate JIS standardization. The newly organized
two working groups have discussed in detail, mainly on the content of
each standard. In this fiscal year, the committee carried out examination,
draft preparation and liaison activities for the following items. The
organization of and work allocations among the working groups are
shown in Table 4.
Investigations on the Standardization of Optical Connectors
Investigations on the standardization of each specification of optical
connectors
Investigations on the standardization of optical interfaces
Investigations on the standardization of test and measurement
procedures
Liaison Activities
Liaison activities with IEC
Liaison activities with the JIS Optical Passive Components
Standardization Committee
Liaison activities with T Project

4.1 Committee Investigation Policy
The committee intentionally reduces numbers, simplifies the
components, and provides proper order for optical connectors by
standardization, to ensure convenience, efficiency, fairness, advancement
in economic and social activities as related to the optical connectors,
and safety, health, and environmental protection when the products are
being manufactured and used. Furthermore, it identifies the optic
connector (technology) as a general use product (technology) and strives
to secure compatibility.
Convenience: Assuring compatibility
Efficiency: Mass production through the reduction of product variation
Fairness: Assuring benefits to consumers
Advancement: Acquisition of new knowledge and supporting the
development and spread of new technology
The following points should be considered as criteria for JIS
standardization.
It is an optical connector (technology), which is identified as a generalpurpose product (technology) installed in products such as systems
and apparatus that are manufactured or sold by several companies.
It is an optical connector (technology) with sufficient technical
information available to formulate a JIS standard.
There is no patent-related issue when used under normal circumstances.
As an additional note, the committee will expedite the formulation
of standards in the case where an optical connector (technology) was
developed in Japan and is widely used overseas, furthermore international
standardization such as IEC standardization is in progress. Also, if an
optical connector (technology) is already assigned with JIS but not with
an IEC standard, the committee will carry out careful examination to
determine if it requires an IEC standard. Then, the committee will make
a proposal to the IEC as appropriate. On the other hand, if an optical
connector (technology) is already assigned with an IEC standard but
not with JIS, the committee will conduct careful examination to
determine if it requires JIS. Then, the committee will promote JIS
Table 4

5.	Optical Passive Components Standardization
Committee
The Optical Passive Components Standardization Committee prepares
proposals to standardize new optical passive components, prepares
proposals to revise existing JIS, conducts surveys and investigations on
test and measurement procedures for optical passive components as well
as JIS performance standards, and conducts surveys on international
standardization trends. In this fiscal year, the committee has set up three
working groups (WG), held nine meetings, and engaged in
standardization activities.

Organization of and Work Allocations among the Working Groups

WG

Contents

Members

WG 1

Multicore Interface Standard, Performance Standard, Test and Measurement Procedure
Standard, Reliability, Drafting of Optical Interface Standard, Drafting of General Rules and
General Provisions, Alignment to International Standard

Shibuya (Leader), Otani, Kato,
Shitama, Suematsu, Ishii,
Shimazu, Nakamura

WG 2

Single Core Interface Standard, Performance Standard, Reliability, Drafting of Optical Interface
Standard, Alignment to International Standard, Wiggle Test, Survey and Research for
Contamination of End Face

Taira (Leader), Koiso, Yoshida,
Shinagawa, Yamauchi,
Yanagi, (Observer : Isono)

Liaison

Liaison Activities with Other
Committees
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IEC/TC 86/SC 86B

Shibuya (WG 4),
Yanagi (WG 6, JWG 8)

Optical Passive Components Standardization Committee

Shibuya

T Project

Shibuya
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5.1	Standardization related to General Rules, Optical Components and
Elements, Reliability and High-power Assessment (WG 1)
WG 1 has been preparing a draft of JIS general principles, and
responding to the comments made on the IEC generic specification
document. JIS C 5910-1 (Non-wavelength-selective fiber optic branching
devices - Part 1: Generic specification) and JIS C 5926-1 (Fiber optic
filters - Part 1: Generic specification) were established after deliberations
by the Technical Committee on Electronics. The working group submitted
a revised draft of JIS C 5877-1 (Polarizer - Part 1: Generic specification)
to the Japanese Standards Association (JSA). It revised the standards
titles and standards numbers, which were proposed to and approved by
the JSA and the Ministry of Economy, Trade and Industry. To be
consistent with this revision, the working group then started to revise
JIS C 5920-1 (Fiber optic passive power control devices - Part 1: Generic
specification), which has been published in the form of JIS C 5920
(General rules of optical attenuators). In response to the IEC generic
specification deliberation documents, the working group prepared drafts
to address issues concerning the comments on optical switch generic
specification CD, and JIS revision associated with non-wavelengthselective fiber optic branching devices.

reliability documents and technical reports. The generic specifications
define and classify the functions and terminology, etc. The performance
standards stipulate the optical characteristics and environment testing.
The reliability documents stipulate criteria for assessing reliability. The
technical report provides technical information, not standards. WG 7ʼs
deliberations are mainly focused on performance standards, and the
revision of the generic specifications. As of February 2014, the working
group reviewed 19 circulation documents including maintenance
documents (four documents on generic specifications, 13 documents
on performance standards, and two documents on reliability).

5.2 Standardization related to Test and Measurement Procedures (WG 2)
WG 2 carried out JIS standardization of the test and measurement
methods for optical passive components, based on the IEC 61300 standards
series. This fiscal year, the working group continued the JIS documentation
of test and measurement methods of the IEC 61300 standards, prepared
a revision draft of JIS C 61300-1 (Fiber optic interconnecting devices and
passive components - Basic test and measurement procedures-Part 1:
General and guidance), and submitted it to JSA. It also prepared a draft
of JIS C 61300-3-38 (Fiber optic interconnecting devices and passive
components - Basic test and measurement procedures - Part 3-38:
Examinations and measurements - Group delay, chromatic dispersion and
phase ripple). Moreover, it supported the Japan IEC committee by helping
revise IEC 61300 standards, and by dealing with comments on the IEC
circular document.

5.5 Future Tasks
The committee will continue to revise JIS generic specifications
without delay, so they always will be consistent with the latest IEC
generic specifications. This committee also has been working jointly
with the Optical Connector Standardization Committee, on applying
JIS standardization to test and measurement procedures associated with
the IEC 61300 standards series. The aim of this joint effort is to pick up
test and measurement items from JIS C 5901 (Test methods of passive
devices for fiber optic transmission) and JIS C 5961 (Test methods of
connectors for optical fiber cables) that must be maintained in JIS
stipulations, and to quickly incorporate them into JIS C 61300 standards
series. This committee will also apply JIS standardization without delay
to individual JIS standards for the optical passive components, whose
demand is expected to remain high in Japan, while making sure that the
JIS standards are consistent with the IEC standards. Moreover, the
committee will actively make proposals to address issues associated
with IEC standards, as it discovers such issues while preparing drafts
for JIS generic specifications, test and measurement procedures and
individual standards. As it is important that the work of this committee
be reflected in international standardization, it will continue to make
proposals to IEC and reflect Japanʼs opinions, while maintaining
coordination with the domestic IEC committee.

5.4.2 Test and measurement procedures (WG 4)
Test and measurement procedures are standardized under the 61300
series, and test and measurement procedures have been established for
optical passive components and optical fiber connecting devices
including optical connectors. In that series, 61300-2 series describes
test procedures, and 61300-3 series describes measurement procedures.
As of February 2014, four revised documents concerning the
measurement methods for optical passive components are being
reviewed.

5.3	Standardization related to JIS Particular Standards and IEC
Performance Standards (WG 3)
WG 3 prepared drafts for JIS particular standards, proposed drafts
for IEC performance standards, and responded to comments on
circulation documents. The drafts of JIS C 5925-5 (Non-connectorised
single-mode fiber optics middle-scale 1xN DWDM devices) and JIS C
5916-3 (Fiber optic chromatic dispersion compensator using single-mode
dispersion compensating fiber), which were prepared by the WG 3, were
evaluated by the Technical Committee on Electronics, and were enacted
as new JIS. WG 3 prepared a committee draft of JIS C 5910-3 (Nonwavelength-selective fiber optic branching devices - Part 3: Nonconnectorised single-mode 1xN and 2xN non-wavelength-selective
branching devices) and submitted to JSA. The working group compiled
the comments on the performance standards document, which is under
consideration to be IEC performance standards, and supported the Japan
IEC committee to facilitate its evaluation.

6.

Optical Active Devices Standardization Committee

Currently, various types of optical active devices, such as video and
audio, are widely used in the commercial and industrial sectors as key
components in optical information processing and optical transmission.
Given the situation, promotion of standardization of optical active devices
is a must in terms of reducing the equipment cost, maintaining the global
competitiveness of the industry, and expanding the efficient use of the
technology.
The JIS standards of optical active devices were established based on
the results of a series of surveys and investigations carried out by OITDA
in FY 1981. Since then, the standards have been re-examined as needed,
and now 39 documents have been JIS standardized or revised. Since FY
2007, the committee has been preparing JIS drafts to meet new
standardization needs, and is now undertaking activities aiming at
proposing new standards that will meet the market demands, which were
assessed through questionnaire surveys. This fiscal year, the committee
focused its effort on drafting standards based on the results of studies
having been carried out so far, while taking into consideration the trends

5.4 Trends of International Standardization (Trends of IEC Deliberations)
IEC/TC 86/SC 86B promotes the standardization of optical fiber
connecting devices (optical connectors, fiber management system,
closure, splice, etc.) and optical passive components. In this fiscal year,
meetings were held in Kista (Sweden) in April, and in Charlotte (United
States) in November.
5.4.1 Optical passive components (WG 7)
WG 7 reviews the generic specifications, performance standards,
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in international standardization.

at 40 Gbit/s, and are discussing the need for standardization of
semiconductor optical amplifier, wavelength-variable laser module, and
high-output LED.

6.1 Outline of Deliberations
6.1.1 Creation of drafts for JIS standards
(1) Wavelength-variable laser for DWDM
The committee conducted questionnaire surveys with the Japanese
optical communication industry on “Performance standard templateWavelength tunable laser diode module for Dense WDM transmission”
and “Test and measurement procedures-Wavelength tunable laser diode
module for Dense WDM transmission” which were drafted in FY 2012.
It also closely examined the drafts and finalized them. They were
published in March 2014 in the form of OITDA Technical papers. The
committee will consider submitting the proposals to the IEC.
(2) Semiconductor optical amplifiers
In cooperation with the Optical Amplifier Standardization Committee,
IEC/SC 86C/WG 4, and WG 3 domestic committees, this committee
drafted a document concerning the performance specification template
of semiconductor optical amplifiers, which integrate the existing IEC
standard (IEC 61292-2) related to optical fiber amplifiers. Then it
presented the proposal at the joint conference with IEC/SC 86C/WG 3
and WG 4. This committee will continue to cooperate with associated
committees in international standardization of these documents, and
prepare drafts on measurement methods.
(3) E/O and O/E devices for optical inter-connection
The committee carefully examined the draft on the performance
standards templates of optical transmitting/receiving modules for single
fiber serial transmission link, which was prepared in FY 2012, and
completed the JIS draft after making it consistent with environment
categories and citing standards from other sources. Hereafter, the
committee is planning to apply JIS standards to this draft, and examine
the standards for the optical transmitting/receiving modules for single
fiber serial transmission link, optical transmitting/receiving modules
for single fiber WDM link, and optical transmitting/receiving modules
for multi-fiber parallel transmission link, to improve the standardization
system of measurement procedures.
(4) Optical transceivers for GPON/GEPON-OLT/ONU
The committee conducted questionnaire surveys regarding OLT/ONU
optical transceiver performance standard for GEPOM (OITDA TP 13/
AD), and its test and measurement procedures (OITDA/TP 14/AD),
which were published as OITDA Technical paper in FY 2012. The
committee also carried out surveys on the optical transceiver performance
standard for GPON, and its test and measurement procedures, which
were prepared this fiscal year. Then it prepared a draft considering
market needs. The committee hereafter will carefully examine the draft
and publish it as an OITDA Technical paper.
(5) Revision of “Laser modules used for telecommunicationreliability assessment” (JIS C 5948)
The IEC completed the revision of the IEC standard, which
corresponds to JIS C 5948 “Laser modules used for telecommunicationReliability assessment” (IEC 62572-3), and published it in November
2011. Then, the IEC proposed further corrections and discussed that
matter. When that discussion was nearly completed, this committee
checked the revised IEC standard, compiled corrections, and reported
them to the JIS organization. Hereafter, the committee plans to support
the JIS standardization process to facilitate fast revision of JIS C 5948.

6.2 Future Tasks
It is desirable for this committee to work with the JIS organization in
a coordinated manner in preparation of international standards, in order
to expedite the preparation of JIS that are harmonious with international
standards. It is vital that the devices currently being studied by the
Optical Active Components Standardization Committee are openly
accessible to associated parties. Although not all of the items associated
with the devices have been fully prepared yet as OITDA standards, we
are planning to make them available to associated parties as they are
ready. Also, the committee intends to conduct questionnaire surveys
again if they are necessary to steadily enhance these standards, while
pursuing that these standards will acquire JIS status and will be consistent
with the international standards. On the other hand, some of the existing
JIS, which are related to optical active components, have been used for
more than 10 years, and they need revisions due to advancing technology.
Thus, the committee is planning to undertake these revisions in a timely
manner.

7.

7.1 Drafting JIS Standards
7.1.1 Study on JIS Standardization
Three drafts of JIS standards, which this committee prepared, were
published after review by the Japanese Industrial Standards Committee.
JIS C 6122-4-1: Optical amplifiers-Test methods-Part 4-1: Transient
parameters - Two- wavelength method [Enacted] (Published on
November 20, 2013)
JIS C 6122-4-2: Optical amplifiers-Test methods-Part 4-2: Transient
parameters - Broadband source method [Enacted] (Published on
November 20, 2013)
JIS C 6121-6-1: Optical amplifiers - Part 6-1: Interfaces –
Command set [Enacted] (Published on November 20, 2013)
The following two JIS drafts (second half of FY 2012) were completed.
They are expected to be published in FY 2014 after review by the
Technical Committee on Electronics, which belongs to the Japanese
Industrial Standards Committee.
JIS C 6123-1: Optical amplifiers - Performance specification
template - Part 1: Optical amplifiers for digital applications
[Revised]
JIS C 6123-4: Optical amplifiers - Performance specification
template - Part 4: Optical amplifiers for multi-channel applications
[Revised]
Furthermore, the committee is planning to prepare the following two
JIS drafts, which correspond to the following IEC standards, using JSAʼs

6.1.2 Trends of International standardization
The international standardization organizations that are most relevant
to the work of this committee are SC 86C and SC 47E, in the International
Electrotechnical Commission (IEC). These organizations are preparing
and reviewing the standards for surface emitting laser, and packages for
small-sized optical transceivers for new super speed optical transmission
Annual Technical Report
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Optical Amplifier Standardization Committee

Since the early 1990s, remarkable progress has been made in the
development of optical fiber amplifiers, especially the erbium-doped
types. International standardization of optical amplifiers was undertaken
by IEC since September 1991, and by ITU-T (former CCITT) since
February 1992. In Japan, the Optical Fiber Amplifier Standardization
Committee was launched in FY 1994. In FY 2001, the committee was
renamed as the Optical Amplifier Standardization Committee, after the
IEC extended its range of standardization to include Raman fiber
amplifiers and semi-conductor amplifiers, etc.
The two major activities of this committee are: (1) prepare JIS drafts
by translating relevant standards while considering IECʼs standardization
reviewing situation and the domestic situation, and (2) grasp the trends
of international standardization and submit proposals in a timely manner
via relevant Japanese organizations.
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7.2.2 Trends of New Documentation
The committee worked on the stipulation of six new IEC documents:
IEC 61290-1 (umbrella document), IEC 61290-3-3, IEC 61290-4-3,
IEC 61290-10-5, IEC 61292-8, and IEC 61292-9 in cooperation with
the IEC/TC 86 domestic committee.
Moreover, the committee has been discussing new documentation of
measurement methods related to multi-path interference, performance
templates related to semiconductor amplifiers, and optical amplifiers
for multi-core fiber transmission. The committee also presented its
conclusion and led vigorous discussion at the IEC conference.

JIS draft preparation system (FY 2014, Part B).
IEC 61290-3-3 Ed.1.0: Optical amplifiers-Test methods-Part 3-3:
Noise figure parameters-Signal to total ASE ratio [JIS Revision]
IEC 61290-10-5 Ed.1.0: Optical amplifiers-Test methods-Part 105: Multichannel parameters-Distributed Raman amplifier gain and
noise figure [JIS Revision]
The JIS/TR draft, which corresponds to the following IEC/TR, was
prepared, and was submitted to the Ministry of Economy, Trade and
Industry in February 2014.
IEC/TR 61292-6 Ed.1: Optical amplifiers-Part 6: Distributed Raman
amplification [TR Publication]
Moreover, the committee is planning to prepare the drafts, which
correspond to the following IEC/TR and IEC standard.
IEC 61290-4-3 Ed.1.0: Optical amplifiers-Test methods-Part 4-3:
Power transient parameters in single channel optical fiber amplifiers
for receivers [JIS Enactment]
IEC/TR 61292-9 Ed.1.0: Optical amplifiers-Part 9: Semiconductor
optical amplifiers (SOAs) [TR Publication]

8.

Optical Subsystem Standardization Committee

IEC/TC 86/SC 86C/WG 1, which is a working group belonging to
an international standardization organization, is working on the
standardization of the physical layer of optical communication systems
and subsystems, is attempting to establish optical system design
guidelines, and is standardizing test methods involving optical systems
(general systems, digital systems, optical cable facilities and optical
links). Since the working group was launched in 1990, Japan has made
many contributions to it, especially in establishing various test methods
for analog and digital systems. However, due to the absence of a JIS
standardization organization which can deal with the range of
standardization handled by the working group, JIS standardization in
this field was delayed. To improve such situations, the Optical Subsystem
Subcommittee was established in FY 2002 under the OITDA Fiber
Optics Standardization Committee. Since then, the subcommittee has
been supporting standardization activities of SC 86C / WG1, and has
been proceeding with JIS standardization of published IEC standards
that have great demand in Japan. Also, in order to more proactively
promote Japanʼs leading technologies to IEC, the subcommittee had
been investigating new technologies and providing support in the
preparation of contribution documents. Since good progress had been
made in JIS drafting, the “Fiber Optics Standardization Committee”
dissolved the subcommittee at the end of FY 2005, and established the
“Optical Subsystem Standardization Committee” in FY 2006 to replace
the subcommittee. In FY 2013, the eighth year since the establishment
of the committee, the committee actively made propositions and provided
support related to international standards.
The achievements made in this fiscal year are summarized as follows:
(1) The committee made progress in the preparation of the JIS draft,
wherein it translated the IEC standards related to optical subsystems.
IEC 61280-2-3: Jitter and wander measurements: After review by
the Technical Committee on Electronics of the Ministry of Economy,
Trade and Industry in August 2013, it was published on November
20, 2013.
IEC 61280-4-4: Polarization mode dispersion measurement for
installed links: Applied for public invitation to prepare JIS draft in
July 2013.
Revision of JIS standards: Started revising the following two standards,
which are five years old.
JIS C 61280-1-3: Center wavelength and spectral width
measurement
JIS C 61280-2-2: Optical eye pattern, optical waveform, and
extinction ratio measurement
(2) The committee continued the revision of the existing translation
reference list of technical terms for the unification of technical terms
used in JIS. As a result, 14 new terms that appeared in the standards
translated this year were added to the list, and one term was modified.
The final list included a total of 314 terms which were translated
into Japanese.
The revised technical terms list was provided to the IEC Translation
Sharing WG, which has been set up under the Planning and

7.1.2 Study of the drafts for IEC technical report (TR) and OITDA standard
The committee prepared the following drafts: (i) IEC/TR draft (IEC/
TR 61292-4) related to fiber fuse, (ii) OITDA standard draft and IEC/
TR draft (IEC/TR 61292-8) related to high-power optical amplifier, (iii)
IEC/TR draft (IEC/TR 61292-9) related to semiconductor optical
amplifiers, and performance template draft, (iv) gain parameters
measurement methods / IEC umbrella document draft (IEC 61290-1),
and revised draft of IEC document (IEC 61290-1-1) related to the gain
parameters measurement methods used by optical spectrum analyzers,
and (v) technology trends related to optical amplifiers for multi-core
optical fiber transmission.
7.1.3 Other activities
The committee checked the need of revising JIS C 6121: 2010, JIS
C 6122-10-2: 2010, JIS C 6122-11-1: 2010 and JIS C 6123-1: 2005.
Furthermore, the committee modified the translation table of terminology,
which was created last fiscal year, and added new terms, as requested
by JISC Technical Committee on Electronics and JSA Standards
Coordination Subcommittee, etc.
7.2 IEC Trend Survey and Collaboration for IEC Activities
The committee surveyed the trends in international standardization
of optical amplifiers, with IEC/SC 86C/WG 3, etc. Also, the committee
worked cooperatively with the domestic committee of IEC/TC 86.
7.2.1 Trends of Existing Documents
The committee reviewed nine revised drafts. In IEC 61290-1 Series
(corresponding to JIS C 6122-1-1 to 1-3) related to gain parameters
measurement methods, there are three documents describing three
different measurement methods, and the committee has been preparing
an umbrella document in which common items to be stipulated are
divided. It reviewed the revised draft, which aims to make the umbrella
document consistent with the existing two documents (IEC 61290-1-1
Ed.2.0 and IEC 61290-1-3 Ed.2.0).
Moreover, the committee discussed measures to improve the following:
Gain transient parameters - Two-wavelength method (IEC 61290-4-1
Ed.1.0), Test methods for out-of-band insertion losses - Filtered optical
power meter method (IEC 61290-7-1 Ed.1.0), Multichannel parameters
- Interpolated source subtraction method using an optical spectrum
analyzer (IEC 61290-10-4 Ed.2.0), Reliability qualification for optical
fibre amplifiers (IEC 61291-5-2 Ed. 2.0), Parameters of amplifier
components (IEC 61292-1 Ed.2.0), and Classification, characteristics
and applications (IEC 61292-3 Ed.2.0).
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evaluation was carried out on three documents which Japan was in
charge of as project leader (PL). The Optical Measuring Instrument
Standardization Committee discussed the handling policy for each
document. After the policies were approved by the domestic IEC/TC 86
committee, they were presented in the meeting. First, the draft titled,
“Calibration of tunable laser sources” (IEC 62522 Ed.1.0), was approved
based on the voting carried out on the CDV document published in April
2013, and was published in February 2014. Then, a discussion was
carried out on the comments made about the second edition of the CD
document on calibration of optical spectrum analyzers (IEC 62129
Ed.1.0) published in July 2013. Due to many technological comments
brought up, an agreement was reached to republish the CD document.
Also, regarding the technical specifications (TS) concerning the optical
frequency meter calibration method, the DTS document published in
August 2013 was voted on, and approved with only the editorial
comments.

Coordination Subcommittee of the Fiber Optics Standardization
Committee. Hereafter, the committee will continue to cooperate in
building an optical technical glossary, which is aimed to be publicized
on the web.
(3) The committee has been sending its members to the meetings to
cooperate in international standardization by IEC/TC 86/SC 86C/
WG 1. The committee attended two meetings held in San Luis Obispo
and Charlotte this fiscal year. The major contributions Japan made
are as follows.
Measuring eye diagrams and Q-factor using a software triggering
technique for transmission signal quality assessment (IEC 612802-12): It was decided to publish the method to evaluate optical
transmission signal quality using asynchronous sampling through
software triggering, which was proposed by Japan, through CDV
circulation.
Jitter and wander measurements (IEC 61280-2-3): Japan is serving
as project leader to prepare this document. It was decided to carry
out discussion regarding maintenance and make reconfirmation.
(SD in FY 2017)
Accommodation and utilization of non-linear effects (IEC 612824): Japan is serving as project leader to prepare this document.
Revision was made by adding references cited, and the revised
document was sent to CD circulation.
Single-mode attenuation and optical return loss measurement (IEC
61280-4-2): Revision was made by reflecting the evaluation of the
comments received on the CDV circulation, and the revised
document was decided to be moved forward to the FDIS circulation.
Comments from Japan were considered.

9.2 Deliberation on the revision of JIS for “Test methods of OTDR”
The committee made corrections on the draft which was revised in
the previous fiscal year. Through the corrections, the draft became more
harmonious with IEC 61746, which is the corresponding international
standard. Also, concerning the use of “uncertainty expressions,” the
committee paid careful attention to make the draft consistent with the
revised standard for test method of other optical measuring instruments.
From the next fiscal year, the committee will further improve the quality
of drafts and aim for successful JIS application. To make the application
draft consistent in terms of JIS numbers and titles with JIS C 6185-2
and JIS C 6185-3, the committee decided to identify the revised draft
as JIS C 6185-1 “Optical Time Domain Reflectometers (OTDR) - Part
1: Test Methods.”

9.	Optical Measuring Instrument Standardization
Committee

9.3	Deliberation on the Revision of “Calibration of Optical Spectrum
Analyzers”
The IEC committee has been revising the international standard IEC
62129 “Calibration of optical spectrum analyzers,” which was established
in 2006, and its revised version, IEC 62129-1 Ed.1.0: Calibration of
wavelength/optical frequency measurement instruments -Part 1: Optical
spectrum analyzers, was published in July 2013 as a CD2 document. In
line with this revision work, the Optical Measuring Instrument
Standardization Committee has been revising JIS C 6192 “Calibration
of optical spectrum analyzers” from FY 2011, which is the standard that
was translated into JIS. This fiscal year, the committee began preparing
a draft that is consistent with the above mentioned CD2 document. In
this process, it identified the differences between the CD document of
IEC 62129, which was translated into the draft prepared in the previous
fiscal year, and the above mentioned CD2 document. However, at the
IEC/TC 86/WG 4 meeting held in November, an agreement was reached
to make major corrections in the above mentioned CD2 document. Since
the committee learned of the plan to publish the CD3 document after
making these corrections, it temporarily stopped the draft preparation,
and decided to resume the work after the CD3 document is published.

To enact JIS standards that are consistent with the international
standards, the committee continued its work from last year to review
the international standards and revise JIS drafts. With regard to Japanʼs
proposal on international standards, “Calibration of tunable laser
sources,” which was proposed to the IEC in 2005, was adopted as an
IEC standard in February 2014, after the CDV document was approved.
The committee also prepared a revised JIS draft titled “Test methods of
optical wavelength meters (JIS C 6187), which is expected to replace
the current JIS, and the revision was proposed to the Japanese Standards
Association (JSA). In addition, the committee continued to revise the
draft titled “Test methods of optical time domain reflectometer (OTDR)”
(JIS C 6185) to improve its quality. Furthermore, it began revising the
draft titled “Test methods of fiber-optic spectrum analyzer” (JIS C 6183)
this fiscal year. On the other hand, the revision of the draft titled
“Calibration of optical spectrum analyzers” (JIS C 6192) was temporarily
put on hold, because major revisions are anticipated to be made in the
draft IEC standard. The committee decided to resume the JIS revision
when the revised IEC standard is published. Additionally, the committee
cooperated with the IEC/TC 86/WG 4 in its activity. Also, the proposal
titled “Optical time domain reflectometers (OTDR)-Part 2, 3” (JIS C
6185-2, JIS C 6185-3), which was applied for JIS standardization before
the previous fiscal year, and the proposal titled “Optical wavelength
meters-Part 2: Calibration” (JIS C 6187-2) were approved by the
Technical Committee on Electronics in December, and were accepted
as JIS standards.

9.4	Deliberation on the Revision of “Test Methods of Fiber-Optic
Spectrum Analyzer”
More than 20 years have passed since the current JIS C 6183 “Test
methods of fiber-optic spectrum analyzer” was established, and the time
has come to revise its content. However, revisions have been made on
the international standard IEC 62129 “Calibration of optical spectrum
analyzers,” which corresponds to JIS standard 6183, and its revised
version (CD2 document) was published in July 2013. Concurrent with
the revisions made to IEC 62129, the revision of JIS C 6183 has been
started from this fiscal year, to maintain its consistency with the revised

9.1 Trends of International Standardization (IEC/TC 86/WG 4)
IEC/TC 86/WG 4 is a working group set up under TC 86 (fibre optics)
in 1985 to consider standardization of calibration methods and procedures
of optical measuring instruments.
At the meeting held in Charlotte (United States) in November 2013,
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IEC 62129. In this fiscal year, the committee carefully examined the
current JIS standard, and identified the parts that require revision. From
the next fiscal year, the committee will prepare a revised draft based on
these results, and examine consistency between the revised draft and
the revised IEC 62129. Also, for the revision of uncertainty expressions,
the committee will carry out discussions to maintain consistency between
the revised draft and other JIS revisions concerning other optical
measuring instrument tests.

CDV circulation could not be reflected in the FDIS, and discussion was
held on the premise that ISH (interpretation sheet) will deal with the
comments after Ed.3 is published. The ISH projects included deliberation
on conditions related to lamp standard, reflection from moving
automobiles, radiance evaluation method as related to exemption
standards, visual angle of 100 mrad or greater, and light source shape.
IEC 60825-1 Ed.3 FDIS, which was reported at the Frankfurt meeting,
was circulated in January, and voted/approved in March.
WG 3 (Laser radiation measurement)
WG 3 confirmed action items on the premise that it will revise IEC/
TR 60825-13 Ed.2 “Measurements for classification of laser product”
in 2018. It discussed the handling of irregular beam shapes, and decided
to carry out theoretical analysis on retinal thermal damage threshold
value, using the Arrhenius equation. An example of measurement
condition 2 is required to revise IEC 60825-2, so WG 5 has been taking
the lead in examining this matter. WG 8 took responsibility for discussing
the K factor.
WG 4 (Safety of medical laser equipment)
Laser hair removal devices are subject to Class 1C laser listed in IEC
60825-1 Ed.3. A schedule was set to complete revising IEC/TR 608258 “Guidelines for the safe use of laser beams in humans,” including class
1C laser, before the 2014 meeting in Tokyo. TC 61/WG30 is preparing
the draft titled “Particular requirements for cosmetic and beauty care
appliances incorporating lasers and intense light sources,” which includes
a vertical standard of class 1C laser for home use; this draft is to be
included in the IEC 60335 series. In addition, WG 4 discussed comments
to be submitted from WG3. Moreover, it made a new proposal to revise
the project, IEC 60601-2-22 “Particular requirements for basic safety
and essential performance of surgical, cosmetic, therapeutic and
diagnostic laser equipment.”
WG 5 (Safety of fiber optics communication systems)
WG 5 discussed comments on the 2nd CD circulation as related to
the revised IEC/TR 60825-17 “Safety aspects for use of passive optical
components and optical cables in high power optical fibre communication
systems” (Ed.2). It accepted all the comments Japan made, and approved
the plan to move the revision forward to the next DTR step. A discussion
was held on the comments on the 2nd CD circulation of revised IEC
60825-12 “Safety of free space optical communication systems used
for transmission of information” (Ed.2), and on the revised IEC 608252 “Safety of optical fibre communication systems (OFCS)” (Ed.3). In
this discussion, it was brought up that 1200 nm to 1400 nm is an
important wavelength range especially in terms of optical communication,
as related to measurement condition 2 and the dual exposure limit in
Ed.3 of IEC 60825-1. As a result, an approach to and the examples that
illustrate this matter became the main focus of the discussion. At the
end, these issues were decided to be considered by each committee
member at home.
A joint meeting with IEC/TC 86 was not held again in FY 2013.
Instead, Japan gave a presentation to WG 5 on the topic, “the situation
of standardization on high optical power in TC 86.”
WG 7 (High power lasers)
WG 7 discussed the argument that the test methods described in annex
D “Proprietary laser guard testing” of IEC 60825-4, are inappropriate
as applied to laser guards used in high power lasers. To deal with this,
it was proposed to limit the application of the current standard to average
laser output and average beam quality, and to either provide additional
notes in annex D, or make revisions by adding an appendix to provide
advice concerning guard materials and the limitations of laser guards,
when using high power and high beam quality lasers.
WG 8 (Development and maintenance of basic standards)
The DTR draft of IEC/TR 60825-14 “Safety of laser products – Part
14: A userʼs guide” was reviewed. It will proceed to DTR after

9.5	Deliberation on the Revision of JIS for “Optical wavelength meters
- Part 1: Test methods”
The committee made further corrections on the revised draft, based
on discussions carried out till the previous fiscal year on JIS C 6187
“Test methods of optical wavelength-meters.” The application to the
public invitation to prepare a JIS draft (Category A) is expected to be
approved. The goal is to complete the draft and submit it to JSA during
the next fiscal year.
9.6	JIS Translation Standardization of “Optical wavelength meters – Part
2: Calibration
In this fiscal year, the committee prepared a translated JIS draft based
on IEC 62129-2 Ed.1.0: Calibration of wavelength/optical frequency
measurement instruments - Part 2: Michelson interferometer single
wavelength meters, which was published in May 2011. The draft was
submitted to METI, and was accepted for publication.
9.7	International Standardization of “Calibration of Tunable Laser
Sources”
The draft standard, titled IEC 62522 Ed.1.0: Calibration of tunable
laser sources, was prepared based on the JIS standard titled “JIS C 6191
Test methods of tunable light source,” which was established in FY
2004. At the IEC/TC 86/WG 4 Seattle meeting held in October 2010,
the draft was formally approved as a new work item proposal (NP). The
NP document was circulated in November 2010, and was approved in
April 2011. Subsequently, it was circulated as a CD document version
1, and then as CD document version 2. After responding to comments,
it was approved to make a CDV document at the IEC/TC 86/WG 4
Queretaro meeting in November 2012.
The CDV document of the international standards was published in
April 2013, and was accepted as an international standard in this fiscal
year. After making additional editorial corrections, which were suggested
at the IEC/TC 86/WG 4 Queretaro meeting, the document was formally
adopted as an international standard.

10. Laser Safety Standardization Committee
10.1 Deliberation on JIS standardization based on IEC 60825-2
The committee completed the revision of JIS C 6803 “Safety of laser
products - Safety of optical fiber communication systems” (in compliance
with Ed.3.2 of IEC 60825-2), which began in FY 2011, and was
submitted to METI in the previous fiscal year. After the draft was
evaluated by JISC, it was published by JIS in September 2013.
10.2 Activities of IEC/TC 76
International standards on the safety of laser products have been
evaluated by IEC/TC 76 (Optical radiation safety and laser equipment).
The meeting for FY 2013 was held in September in Frankfurt, Germany.
The activities of each working group at the Frankfurt meeting are given
below.
WG 1 (Laser radiation safety)
When WG 1 meeting was held, the Ed.3 FDIS draft of IEC 60825-1
“Laser Equipment classification and requirements” was submitted to
the IEC central administration office. Technical comments made on the
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10.3 Future Tasks
The issues of priority include the revision of JIS C 6801 “Safety
standards of laser products Safety of laser products” that is in compliance
with Ed.3 of IEC 60825-1, the discussion of IEC 62471-5 which will
be circulated as a CDV document, the revision of ISO/IEC 11553-1
(Ed.2), and the discussion on the treatment of measurement condition
2 and the dual exposure limit from 1200 nm to 1400 nm wavelength
range as related to IEC 60825-12 and IEC 60825-2.

consistency with IEC 60825-1 is confirmed. K factor used in NOHD
calculations of appendix B was discussed. Confirmation was given for
revisions to IEC/TR 60825-5 “Manufacturerʼs checklist for IEC 608251” till Ed.3 of IEC 60825-1 comes out. It was reported that the European
Commission was preparing to provide their observations on the marketing
of laser products for consumer use, including laser pointers in European
markets. There was a presentation regarding the discussions on
classification for the next revision (Ed.4) of IEC 60825-1.
WG 9 (Incoherent sources)
From April 2013, Divisions 2 and 6 of the International Commission
on Illumination (CIE), along with IEC/TC 34 and TC 76 are jointly set
as JTC 5 to revise CIE S009/IEC 62471 “Photobiological safety of lamps
and lamp systems.” At the Frankfurt meeting, Division 2 of CIE raised
the issue that it is difficult to attain the level of measurement accuracy
required in the measurement methods in the current IEC 62471 using
regular equipment, so the whole method including related standards
should be reviewed. In response, a comment was made that the purpose
of the revision is to assess biological safety, and not to measure physical
quantification. Thus, it was decided that Division 2 of CIE will once
again propose a detailed draft. CIE Division 2 will make corrections on
the draft of IEC 62471-1 Ed.1 (revision of IEC 62471), which was
submitted in February 2014, and the updated draft will be discussed at
the JTC 5 Kuala Lumpur meeting in April 2014.
A discussion was also held on the system associated with IEC 42471
series, and it was decided that IEC 62471-1 is regarded as broadly applied
horizontal safety standards, which complement vertical standards for
individual products. In this view, IEC/TR 62471-2 is considered as a
product safety vertical standard for GLS (light sources for general
illumination). Then, it was concluded that measurement conditions of
GLS specified in IEC 62471 should be moved to IEC 62471-2, and rules
concerning labels stated in IEC 62471-2 should be moved to IEC 624711. IEC 62471-3 and IEC 62471-5 have already been identified as vertical
standards.
At the Frankfurt meeting, discussion was also held on the comments
made on CD circulation of IEC 62471-5 “Photobiological safety of lamp
systems for image projectors.” The remaining issues regarding CDV
circulation were discussed thoroughly at seven web conferences held
between November 2013 and January 2014. As a result, the CDV draft
was completed at the end of the fiscal year, except for French translation.
JWG 10 (Safety of lasers and laser equipment in an industrial
materials processing environment)
This working group jointly operates with ISO/TC 172/SC 9. Japan
proposed to revise ISO/IEC 11553-1 “Laser processing machines safety
- General safety requirements.” The revision included the addition of
requirements related to fiber beam delivery. Also, Germany proposed
to revise ISO/IEC 11553-2 “Safety of machinery – Laser processing
machines – Part 2: Safety requirements for hand-held laser processing
devices.” In both cases, it was decided to make minor corrections on
these drafts, and move them forward to CD circulation
Plan for establishing a new WG (Eye protection against laser)
The ISO/TC 94/SC 6/WG 4/PG 4 meeting was held concurrently
with the TC 76 Frankfurt meeting. At the meeting, the draft of ISO
16321-1 “Requirements for eye and face protection against lasers” draft
was reviewed, and TC 76 members attended the meeting as observers.
At the IEC/TC 76 plenary meeting, which was held at the end of the
Frankfurt meeting, a resolution was passed to establish a new WG dealing
with issues related to eye protection against lasers. At the 2014 Tokyo
meeting, this new working group, WG 12, for “Eye protection against
lasers” (if the joint operation of the WG is approved by ISO/TC 94/SC
6, it will be called JWG 12), will review the draft of “Requirements for
eye protection against lasers,” which is planned to be circulated later.

Annual Technical Report
2013 OITDA

11. ISO/TC 172/SC 9 Japanese National Committee
This committee compiles domestic opinions and reviews draft
international standards proposed by ISO/TC 172/SC 9 (WG 1:
Terminology and test methods for lasers, WG 3: Safety, WG 4: Laser
systems for medical applications, WG 6: Optical components and their
test methods, WG 7: Electro-optical systems other than lasers, and JWG
1: Diode lasers), which is in charge of preparing international standards
on lasers.
11.1 Summary
One and a half years after the Nara conference in February 2012, the
SC 9 International Conference was held this fiscal year at the National
Institute of Standards and Technology (NIST) in Gaithersburg, USA.
There were 16 attendees from four countries, with six from Japan, six
from Germany, three from the USA and one from the UK. The Japanese
National Committee held meetings twice, and reviewed documents using
email.
11.2 ISO/TC 172/SC 9 Gaithersburg Meeting
11.2.1 Plenary Session
Administration officeʼs report on voting: (1) DIS voting period was
shortened to three months, (2) FDIS can be skipped if a resolution is
passed, (3) A vote without the expertʼs nomination will not be counted,
(4) Revision can be made if the committee approves it. NP vote is
not required to make revisions, (5) Published documents that are three
years old or less require technical corrigenda. Older publications shall
be revised.
Report of each WG
The ongoing FP 7 project, “Leadership in fibre laser technology” was
introduced. 21 organizations from nine countries participated, and
the project budget is 1.6 million Euros. Since the reliability of laser
depends on the photo-darkening problem associated with fibers, the
need of standardizing the method to measure photo-darkening was
raised.
11.2.2 WG 1 Meeting
Deliberations were carried out on ISO/CD 13694 “Optics and optical
instruments - Lasers and laser-related equipment - Test methods for
laser beam power (energy) density distribution.” All of the editorial
comments made by Japan were approved.
Regarding the draft of ISO/PWI 11145 “Laser and laser related
equipment - Vocabulary and symbols” (revision proposed by Japan),
deliberations were carried out on the definition of RIN, and on
temperature dependence of wavelength, etc.
Regarding the resumption of a NP on ultra-short pulse laser, which
is currently under preparation as a DIN standard, it was decided to
urge experts to register as P members.
11.2.3 WG 4 Meeting
The two standards published by now are ISO 11990-1 “Determination
of laser resistance of tracheal tubers - Part 1: Tracheal tube shifts”
and ISO 11990-2 “Part 2: Tracheal tube cuffs.”
Regarding revisions made in the ISO 11810 series: based on the past
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experience of preparing the 11990 series, WG 4 decided to merge
11810-1 and 11810-2. This is because (1) at the time of publishing
11810 series in 2005 and 2007, the focus of the publication was to
secure immediate safety, and (2) the two used almost the same
measurement methods, and only the samples used were different. The
revision work was limited primarily to editorial format and
proofreading. The standardʼs name after merging shall be ISO/WD
11810 “Test method and classification for the laser resistance of
surgical drapes and/or patient-protective covers- Primary ignition,
penetration, flame spread and secondary ignition.” It was decided to
complete WD by October 31, 2013, move it forward to the DIS stage
without going through the CD step, and submit it to ISO-CS by
January 30, 2014.
Regarding flammability of fiber delivery and fiber laser: this topic
was decided to be discussed at the next meeting.

dimensions and leaving them as is. Japanʼs claim was accepted.
Regarding the proposal on non-spherical lenses that are expected
to be needed in the future: since standardization is difficult, it was
decided to deal with this issue in the next version.
(4) New proposals
“Circulation of a questionnaire about nomination of experts for a
potential new work item proposal on angle-resolved scattering”:
Germany circulated a WD on measuring angular distribution of
dispersion, just prior to the conference. That could have been
accepted as an ISO standard as it is, given its high level of
completion. However, since the demand for this measurement is
small, and it was uncertain whether a critical number of experts
will get involved, it was decided to conduct a questionnaire survey.
The questionnaire is aimed to be sent to P members by October
31, 2013.
(5) Convenerʼs report
The convener distributed materials regarding the round robin test
conducted to measure anti-reflection film, which was reported at
the Optical Interference Coatings (OIC) meeting in Canada in 2013.
Backed by the good results obtained at OIC, the person who
presented the results appeared to be aiming to gain approval on
their draft standard at this meeting. However due to great variability
present in the measurements, the report was accepted as mere
information.
(6) SR Items
The following three items are in review stage.
ISO 11551: 2003 “Test method for absorptance of optical laser
component” (SR vote starting on October 15, 2013)
ISO 13697: 2006 “Test methods for specular reflectance and regular
transmittance of optical laser components” (SR vote starting on
April 15, 2014)
ISO 24013: 2006 “Measurement of phase retardation of optical
components for polarized laser radiation” (SR vote starting on April
15, 2014)
(In this conference, it was observed frequently that not only this
working group but also other working groups conducted questionnaire
surveys in preparation to launch new projects. In the past, it was
possible to reach an agreement and decide a PL and even a schedule
during the meeting. However, it is no longer possible to assemble
experts representing four or more countries from only the members
of this conference. This led to the practice of conducting questionnaire
surveys in each country.)

11.2.4 WG 6 Meeting
(1) ISO/NP“17935 Optical and photonics - Lasers and laser
related equipment - Specification of surface cleanliness”
The PL did not provide a revised CD. This is the second consecutive
absence of the PL from international conferences, and no progress
was made on this front. It was decided to submit an application to
ISO CS for one year extension of the project, but in all likelihood,
the project will not meet the deadline and will be canceled.
The target is to circulate a WD by December 31, 2013, and a CD
by January 31, 2014.
(2) ISO/CD 13142 “Electro-optical systems - Cavity ringdown
technique for high - reflectance measurement”
Due to the absence of the PL, the conference proceeded based on
the responses to the comments made by Japan, which were
submitted prior to the conference.
Highlights of the discussions: (1) Japan explained the merits of
using the log scale over the linear scale. Other countries agreed
on Japanʼs explanation. It was decided that the PL will reexamine
this matter. Japan is planning to propose a linear approximation
method if the use of log scale is accepted. (2) Japanʼs proposal
regarding error bar was also accepted, and the PL will reexamine
this matter. (3) Presentation was given on measurement using three
mirrors. It was not approved, however. The reason being that if a
mirror is not prepared taking into account the changes in cavity
length, then accurate measurement cannot be made. It was also
pointed out that it would be cumbersome to prepare adequate
mirrors and take measurements.
Although the convener suggested moving the draft forward to DIS,
on Japanʼs insistence, it was decided that the PL will revise the CD.
A goal was set to send the revised CD to the administration office
by October 31, 2013, and to circulate it as 2nd CD by November
15, 2013. Then, it was decided that a vote will be held by January
15, 2014, responses to the comments on the vote will be distributed
by February 28, 2014, and a DIS document will be sent to ISO/CS
by March 15, 2014.
(3) ISO/DIS 11151-1 “Laser and laser-related equipment Standard optical components- Part 1: Components for the
UV, visible and near-infrared spectral ranges” and ISO/DIS
11151-2 “Part 2: Components for the infrared spectral range”
The conference was held as a preliminary meeting, because it was
held before the voting deadline.
Regarding previous revisions made, the PL (Sato: Japanʼs proposal)
explained items that needed revision. Also, a discussion was carried
out on the comments presented by Germany.
Regarding the proposal to completely delete the external dimensions
of lens: in the discussion, Japan insisted on not deleting the external

11.2.5 WG 7 Meeting
Report by the convener on activities since the Nara conference. (1)
CD 17901-1 and 17901-2 were approved by a CD vote. However, a
decision has not yet been made on whether to move the CDs forward
to the 2nd CD or DIS stage. (2) CD 14880-1 was approved as a result
of CD vote. However, it seemed that the CD was not circulated to
experts as planned, since unexpectedly many countries abstained from
voting. So, it was decided to examine the comments given when the
vote was held, and to recruit experts based on the latest ISO Directives.
(3) It was reconfirmed that NP is not required to make revisions and
corrections on standards. (4) Although SR 15902 was approved by a
vote, simultaneously a revision proposal was also submitted. Thus, it
is necessary to decide how to deal with the situation.
Deliberations on the treatment of SR 15902: Ono, who was a PL when
this IS was approved, explained the viewpoints regarding comments
given when the vote was held. Consequently, a decision was made
not to revise the SR.
Deliberations on the draft standard for the measurement method using
hologram: The PL (Yoshikawa) explained the viewpoints regarding

45

Annual Technical Report
2013 OITDA

12.1 Media Experts Committee
The Media Experts Committee is responsible for the standardization
of physical aspects in all optical disks (magneto-optical disks, phase
change optical disks, recordable optical disks, and read-only media
[ROM] optical disks).
Regarding JIS standardization, the committee started preparing JIS
drafts using the complete translation of physical standards (a total of
four documents) for recordable BD disk published in July 2013.
(1) ISO/IEC 30190: 2013, Information technology-Digitally recorded
media for information interchange and storage-120 mm single layer
(25,0 Gbytes per disk) and dual Layer (50,0 Gbytes per disk) BD
recordable disk
(2) ISO/IEC 30191: 2013, Information technology-Digitally recorded
media for information interchange and storage-120 mm triple layer
(100,0 Gbytes per disk) and quadruple layer (128,0 Gbytes per disk)
BD recordable disk
(3) ISO/IEC 30192: 2013, Information technology-Digitally recorded
media for information interchange and storage-120 mm single layer
(25,0 Gbytes per disk) and dual layer (50,0 Gbytes per disk) BD
rewritable disk
(4) ISO/IEC 30193: 2013, Information technology-Digitally recorded
media for information interchange and storage-120 mm triple layer
(100,0 Gbytes per disk) BD rewritable disk
And in survey research, the committee carried out surveys on technical
trends related to enhancement of functionality of multi-layer recording,
high-speed recording in optical disk, and surveys on research and
development trends of next generation optical disks, based on academic
society information related to optical disks such as ISOMʼ13, etc.

the comments submitted by France and Germany when the vote was
held, and the comments Yoshikawa submitted at the conference. They
were approved. Using a part of the comment made by France (FR003),
a decision was made to insert the description on polarization
dependency into both documents. Based on these results, it was
decided that the PJL will prepare a revised document, and that the
revised document will be sent to the SC 9 administration office by
the end of October 2013 for a DIS vote.
Liaison with IEC with regard to ISO standard of optical integrated
circuit. In the previous Nara conference, the decision was made that
ISO/TC 172/SC 9/WG 7 and IEC/TC 86/JWG 9 are to cooperate with
each other. Accordingly, SC 9 administration office was set to contact
the IEC/TC 86 administration office and ISO central administration
office. However, no progress has been made in this regard. The SC 9
administration office reported that though they contacted both offices,
there was no reply. WG 7 decided to make a request that the SC 9
administration office contact these offices again.
Deliberations on the revisions of micro-lens array standard. Joint PL
Stevens explained the viewpoints regarding the comments submitted
by Germany when the vote was held, and the comments he submitted
at the conference. They were approved. Since the DIS deadline was
approaching, it was decided based on the results of these discussions
that the joint PLs (two persons) will prepare a revised document
containing a complete appendix section, and send it to the SC 9
administration office by the end of October 2013 for the 2nd CD vote.
11.3 Domestic Committee Meeting
On September 2, 2013, the committee held a meeting to review the
feedback Japan received at the Gaithersburg meeting, and on October
1, at the second Domestic Countermeasures Committee meeting, the
outcome of the September meeting was reported. In addition, response
documents were reviewed using email. The preparation of the document,
which Japan took charge of as a PL, made good progress at the
Gaithersburg meeting.

12.2 Application Experts Committee
The Application Experts Committee handles the type of standardization
not undertaken by the Media Experts Committee or the Format Experts
Committee, such as test methods for estimating the life of optical disks.
This fiscal year, five committee meetings were held to plan the
aforementioned activities. Specifically the committee strived to translate
ISO/IEC 29121, in order to prepare a revised draft regarding data transfer
methods (JIS X 6255) for DVD-R, DVD-RW, DVD-RAM, +R and +RW
disk. This draft, along with the explanation of the final draft, was
submitted to the Japanese Standards Association (JSA) at the end of
February. During translation, the committee detected many errors in the
original standard (ISO/IEC 29121), and corrected them. And these
corrections were incorporated into the original standard before it was
published. For related future technological trends, a survey was conducted
on technological developments, etc. The aim of the survey was to apply
the information obtained to the following aspects and initiatives:
reliability evaluation standard using digital error, long-term storage
performance of data, efforts to popularize the use of optical disk that
has excellent damage resistance in the archive market, and future archive
use through ISOM 2013, exhibitions, and press releases.

12. Optical Disk Standardization Committee
The Optical Disk Standardization Committee is a standardization
group specializing in the standardization of optical disk related
technologies. Its main objectives are to prepare domestic standards drafts,
and conduct surveys on trends of related technologies.
This is a parent committee, under which there are three experts
committees and 1 Experts Group set up. The parent committee decides
the activity policies of each experts committee, coordinates activities,
and reviews and approves prepared JIS drafts. Actual work is carried
out by the experts committees.
The experts committees are comprised of a Media Experts Committee
related to each type of media, such as photomagnetic/change of phase/
postscript/read-only, an Application Experts Committee related to optical
disk application and reliability evaluation, etc., and a Format Experts
Committee related to logical formats. In addition to this, a Maintenance
Experts Group that takes charge of maintaining standards has been set up.
The Media Experts Committee started working on four cases of JIS
standardization, after the physical standards of BD were established by
ISO/IEC. Also, the Application Experts Committee and the Format
Experts Committee proceeded with the preparation and publication of
two and five JIS drafts, respectively.
In the survey research, the Media Experts Committee and the
Application Experts Committee jointly conducted a technology trend
survey. In addition, they also carried out an international standardization
trend survey, independent of the expert committee framework, providing
the latest information to optical disk users.
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12.3 Format Experts Committee
The Format Experts Committee conducted the following activities,
including the projects that were continued from the previous fiscal year,
involving surveys and research on the volume and file format of optical
disks.
Preparation of JIS drafts for UDF 2.60 and UDF 2.50
It was identified that JIS standardization must be implemented on
UDF 2.50 and UDF 2.60 at the same time. Thus, after consulting with
METI and JSA, the committee applied in a hurry for FY 2013 Category
C to prepare JIS draft for UDF 2.50. The application was accepted. The
drafts of JIS standards for UDF 2.60 and UDF 2.50 were completed and
submitted to JSA in November. By the end of the fiscal year, the
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Standardization
USA were formulated as automotive communication standards. They
are both application standards, and do not define the method to evaluate
individual devices in the physical layer. In this project, we will establish
new test procedures with an emphasis on mode distribution to evaluate
fiber optic transceivers (FOT), passive components and optical
connectors etc., that are comprised of low cost step index (SI) type
multimode (MM) optical fibers. These are mainstream devices used in
ultra-short range communication. IEC is considered to be a higher-ranked
standardization group compared to automotive application
standardization groups such as MOST and IDB. Thus, we selected IEC
standards as guidance for our standardization work. We will spend three
years to prepare a draft of evaluation method, after identifying items
that are required to be evaluated.
Specifically, we have prepared evaluation standards to specify output
mode distribution of FOT in IEC/SC 86C using encircled angular flux
(EAF), and to measure the insertion damage of optical connectors in
IEC/SC 86B using the specified EAF, in order to design a network with
which automotive users can accurately perform round-robin evaluation.
To prepare these two draft standards, we were carrying out discussion
towards the establishment of international standards, by gathering data
related to multi-mode excitation conditions and incidence to optical
fiber, and based on interactions with manufacturers, users of the
technology, and engineers by visiting them in various industries and
universities overseas. In this fiscal year, we aimed to pass a CDV.
The purpose of this project is to propose two international standards:
(1) for the specification method (formulation) based on the measurement
method using AF of mode distribution of FOT on the transmission side,
and (2) for the method (formulation) to measure insertion loss using
mode distribution of FOT on the transmission side of passive optical
components (specified by EAF).
It was decided that this project was carried out by (1) OITDA, which
has a wealth of experience in preparing international standards in the
optoelectronics field, including the aspect dealt with in this project, and
by (2) Chiba Institute of Technology, which has a lot of experience in
optical connectors research. Several researchers at Toyota Central R&D
Laboratories, Tyco Electronics, Yazaki Corporation and Ibaraki
University were affiliated with OITDA, and they have worked with the
development department at OITDA. Professor Ryo Nagase of the Faculty
of Engineering, Chiba Institute of Technology, was serving as the
Committee Chairman. Committee meetings were held by the
International Standardization Proposal Committee three times, to make
necessary preparations for the formulation of international standards.
The work schedule for fiscal 2013 is shown in Figure 3.
The progress made this fiscal year is as follows:
(1) Standard on mode distribution of FOT on the transmission side
Connection loss of optical connector is a basic and important

committee completed reflecting into the drafts the comments from the
Standards Coordination Subcommittee.
Creation of revised draft of JIS X 6235, 6236, 6237
The committee revised three drafts after applying for FY 2013 Category
B. The drafts are scheduled to be submitted to JSA in June 2014. In the
course of revising the draft of JIS X 6236, the committee found that UDF
1.50 is also required to be JIS standardized. Thus, the committee applied
for FY 2014 Category A, and the application was accepted.
Amendment 1 of ISO 9660
After Amendment 1/ISO 9660 was published on May 01, 2013, the
committee confirmed that that proofreading comments were reflected
in the publication. The committee is currently discussing with associated
members about the stipulation applied to Joliet, which could not be
covered in the amendment in time.
International standardization support provided by OITDA
DC02:2013 “File allocation system with minimized reallocation”
The committee decided to support IEC/TC 100/TA 8 activities, review
the CD text of IEC 62842, and submit the text that reflected the
comments from the Format Experts Committee to IEC. The CD text,
100/2245/CD, IEC 62842 Ed.1.0: File allocation system with minimized
reallocation for multimedia home server, was circulated among the TC
100 members in November 2013. A vote was held through February 28,
2014, and the draft was approved.
12.4 Maintenance Experts Group
Regular maintenance of JIS standards is generally undertaken by
experts. In this fiscal year, only a small update was made on the
maintenance table in response to the revision having made in an ISO/
IEC standard, which served as a reference source to draft JIS X 6255.
The Maintenance Experts Group monitors the status of drafting work,
from the preparation of the first drafts to their publication as JIS
standards, and posts it on the OITDA website (http://www.oitda.or.jp/).
It checks the progress of drafting by stages illustrated in Figure 2. The
progress status table is updated after the administration office checks
the progress and the group carries out an overall check.

13.	Standardization on Test Procedures of the Optical
Transmission Subsystem for High Speed In-Vehicle LAN
(V Pro)
As one of the Strategic International Standardization Promotion
Projects, which are funded by the Industrial Standardization Promotion
Project sponsored by the Ministry of Economy, Trade and Industry in
FY 2011, the proposal to standardize headings was approved on March
30, 2011. This fiscal year was the final year of the three year contract.
The contract began on June 6, 2013.
The MOST standards in Europe and the IDB-1 394 standard of the
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performance issue. In particular, it has been pointed out that it is
difficult to take consistent measurements on optical connectors in
step index optical fiber, because of different light sources used and
due to differences in the conditions of optical fiber used. These
differences are thought to be caused by the conditions of light within
the optical fiber, or in other words, caused by differences in mode
power distribution (MPD). Although the cause of the problem had
been understood, there was no index available to address this issue,
and almost no quantitative discussions had been held. It is expected
that the encircled angular flux (EAF) measurement method proposed
in this project will solve this problem. In this fiscal year, it was
demonstrated that this method may be useful in measuring the change
in MPD of optical connector and expressing it in terms of EAF profile.
Progress was made in the development of a light source template for
measuring A3e optical fiber in the IEC category, which is to be
mentioned in an appendix in IEC 61300-1: Fibre optic interconnecting
devices and passive components - Basic test and measurement
procedures - Part 1: General and guidance. Three organizations
compiled data collected from the measurement of each type of optical
fiber, and a draft on the aforementioned template was prepared.
(2) Standard on insertion loss in optical passive components
and optical connectors
This fiscal year, we arranged an environment to create equilibrium
mode distribution (EMD) in order to clarify the effects of excitation
conditions on the measurement value. Then, we intentionally
misaligned the connection in terms of axis and angle by changing the
excitation conditions, and examined the effect of the misalignment
on measurement values. The results clearly indicated that there were
hardly any changes in EAF measurement, even when the axis and
angle of the connection were intentionally misaligned in the EMD
conditions. Based on these results, we prepared a WD draft. However,
since there was no time to review the draft at the IEC Charlotte
meeting, it will be reviewed in the next IEC meeting.
(3) International Standardization Proposal
IEC 61300-3-53 of EAF measurement method was not discussed at
the IEC Charlotte meeting, because it was in the process of being
translated into two languages. However, when we inquired about the
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14.1 Background
So far, the development of optical communication systems has been
oriented toward high-performance and large-size systems, by increasing
the capacity for high-speed information transmission, building an optical
subscriber system, etc. Now the international standardization of these
systems is progressing. However, with the new focus on the development
of environmentally friendly products, progress has been made in the
development of products that are friendly to humans and the environment,
such as transmission devices and optical components with lead-free
components and lower power consumption. This development reflects
on the concerns in recent years regarding the impact of human activities
on the global environment, and the interest in the development of user
friendly and safe transmission devices and optical components with
high reliability, which is vital to the transmission system. That is to say,
the most important thing is to examine the work from the viewpoint of
creating a safe, secure, high-performance, green and intelligent optical
communication system, and together with that, it is essential to develop
proper international standards which will uphold these requirements.
These new types of products were broadly named “Smart optical
components” in this project, and the committee proposes to standardize
their optical parts. Specifically, the following three focuses were
considered.
Ultra-fast/low power consumption module (One CDV will be
registered)
Optical compatibility of fiber PC connectors (One NP will be
proposed)
Standardization of the method to clean the end face of optical
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＊Elaboration of Proposal Documents on Measurement Methods, Optical Systems and
Calculation Methods
△
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14.	Investigative Surveys on International Standardization
of Optical Components Applied in Adding Intelligence
Smart Optical Communication Systems (T Pro)

7

△Discussion of
CD documents
②

replacement of and correction to Figure 10 and Form (2), the voting
was negative, and it was confirmed at this meeting and on later
occasions that the draft will be reviewed after these parts are replaced.
A CDV was circulated immediately after the conference, and voting
was closed on January 31, 2014. The draft was approved by majority
vote. So we have accomplished our goal (passing CDV).

Development Program in 2013FY
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Make a Report
△
SC86C USA Meeting

Standardization
This fiscal year, we performed simulations on connection loss
distribution under the same conditions in which we measured random
connection loss in FY 2012. In addition to verifying the simulation, we
also prepared a draft (WD) on optical compatible standards. The WD
was approved by the SC 86B/WG 6 convenor at the IEC/TC 86 Charlotte
meeting in November 2013. We are planning to propose this WD at the
SC 86B/WG 6 interim meeting to be held in Ixtapa in May 2014.

connector used in receptacle style optical transceivers (One TR will
be established)
Since this fiscal year is the final year of the three year project, we
mainly focused on compiling the three years of activities, while
engaging in international standardization activities.
14.2 Survey Results
14.2.1 Ultra-Fast/Low Power Consumption Module
In recent years, the information handling capacity of the datanet
society has increased dramatically, and there is also a rapid increase in
transmission speeds in response to demand from fast-expanding data
centers. At present, 10 Gbit/s has become a standard in the market, and
40 Gbit/s and 100 Gbit/s products have already been developed and are
about to be launched. Here, we discuss the standardization of 40 Gbit/s
and 100 Gbit/s transceivers. Japan is taking the initiative for their
standardization in IEC, with the objective of standardizing particular
specifications which would be useful to Japanese industries.
This fiscal year, we promoted the document deliberation regarding
40G LD/PD as the component infrastructure technologies that support
40 Gbit/s and 100 Gbit/s products, of which NP was proposed to the
IEC/SC 86/WG 4 in the previous fiscal year. We facilitated fast
advancement of the document deliberation, by cooperating with the
XLMD2-MSA group who is composed with a focus on Japanese
manufacturers and has advanced technologies. As a result, the circulation
of the CD document in which NP comments are reflected was completed.
Currently, a CDV in which CD comments are reflected is being
circulated.

14.2.3	Standardization of Optical Connector End Face Cleaning of
Receptacle Style Optical Transceivers
With the expansion of data communication capacity, the demands for
high-speed Ethernet communication and optical subscriber systems have
grown rapidly. To meet these demands, there is broad use of optical
transceivers with a receptacle structure that are pluggable when SFP,
XFP and other such devices are running. These pluggable optical
transceivers have a simple structure, due to the demand for compact and
low priced devices. Consequently, their internal structure, especially the
receptacle structure, varies among different manufacturers. As such, it
is necessary to clean the end faces of optical connector plugs, to maintain
highly reliable connectivity. In this study, we aimed to standardize
guidelines for the method to clean the end faces of the receptacle
structure in optical transceivers, and provide user friendly instructions
of the optical transceivers.
In FY 2011, the first project year, the conditions related to the visual
inspection and cleaning of the optical connector end faces were surveyed
and sorted out. Then, we studied the market situation related to visual
inspection and cleaning of the optical connector end face, current status
of standardization, the necessity of cleaning the end face of the receptacle
style optical transceiver, and cleaning tools in the market that are
applicable to the receptacle. Moreover, we discussed and summarized
issues concerning cleaning the receptacle style optical transceiver. Also,
referring to the guidelines (IEC/TR) for the method to clean the end
face of the optical connector, we discussed the framework of the
guidelines for the method to clean the end face of the connector in
receptacle style optical transceivers.
In FY 2012, the second project year, we prepared and released
guidelines for the method to clean the receptacle style optical transceiver
as an Optoelectronic Industry and Technology Development Association
Technical Paper (OITDA-TP). In addition, we gave an explanation about
the English version of the OITDA-TP in the IEC meeting, and proposed
to prepare an IEC/TR based on the TP. Consequently, the draft was
circulated as the DC document.
In FY 2013, the last project year, we addressed the IECʼs deliberation
documents. The INF and DTR were circulated in April, and the RVC
was circulated in August. The RVC was approved unanimously, and the
IEC/TR was published on November 5. The OITDA-TP released and
IEC/TR published are as follows:
OITDA/TP 12/TP (2012 Ed.1) “Guideline of optical connector endface
cleaning method for receptacle style optical transceivers”
IEC/TR 62572-4, Ed. 1.0 “Fibre optic active components and devicesReliability standards-Part 4: Guideline for optical connector end-face
cleaning methods for receptacle style optical transceivers”

14.2.2 Optical Compatibility of Fiber PC Connectors
In fiber physical contact connectors, optical fibers are used instead
of ferrule, by directly aligning their outer diameters, and a stable physical
contact (PC) connection is achieved by taking advantage of the elasticity
of optical fibers. This makes the SF connector possessing a new mosaic
structure. This alignment method enables creation of the smallest multi
fiber physical contact optical connecter, and there is high expectation
that optical connectors can be used to attain high density optical
interconnection on the board, which may lead to the creation of highspeed signal processing circuits with low power consumption. With
regard to the SF connector connection methods, a mosaic standard is
currently being prepared. However, in this case, PC connection conditions
are totally inconsistent with the currently established optical compatibility
standards based on the deformation of the ferrule end face. Hence, it is
necessary to develop a new optical compatibility standard, but it has not
yet been established. This alignment method was first proposed by Japan,
and drafting an optical compatibility standard would encourage wider
use of the direct alignment structure. Thus, we aim to create conditions
that will benefit domestic manufacturers that are leading in the
production of SF connectors. Also, early enactment of an optical
compatibility standard for SF connectors will likely ensure the market
share of domestic manufacturers, since such action would give them a
lead over western manufacturers that are making advances in the product
development of optical connectors for high-density optical
interconnection.
In FY 2012, we invited Mr. Randy Manning, a former expert member
of IEC/TC 86/SC 86B overseas, who has contributed greatly to building
a foundation of the optical compatible standards system, to understand
the shape parameters of the optical fiber end face in the fiber PC
connector in preparation to propose optical compatible standards. In
addition to conducting detailed study on the connection loss distribution
simulation of fiber physical contact connector, we also created 10 patch
cords attached with 16-core SF connector, and measured the random
connection loss.

15.	Survey and Research Committee on Safety and Security
of Laser Equipment
15.1 Background and Purpose
A laser was invented in 1960. Over the past 50 years, laser technology
was developed and it covered wavelengths from the ultraviolet range to
visible and infrared ranges to terahertz waves as well as various
capabilities and oscillation forms. This technology has been applied to
optical communications, optical discs, laser printers, laser machines,
bar code readers, laser pointers, LASIK, etc. Thus, it has become
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indispensable to society. On the other hand, while laser technology was
originally intended to support safety and security in the social
environment, its improper handling has led to unfortunate events such
as medical accidents during surgeries at hospitals, loss of eyesight caused
by accidental irradiation to the eyes at manufacturing and entertainment
facilities, and fire accidents due to improper use of radiation shielding
and blackout curtains, etc. during scientific experiments. Thus, laser
technology requires multifaceted safety measures.
The safety of lasers has been internationally standardized in IEC/TC
76. It has also been JIS standardized in Japan based on IEC standards,
through the establishment and revision of JIS C 6801 (Glossary of Terms
Used in Laser Safety) in 1980, JIS C 6802 (Safety of laser products),
JIS C 6803 (Safety of laser products – Safety of optical fiber
communication systems), JIS C 6804 (Safety of laser products – Safety
of free space optical communication systems used for transmission of
information). These JIS standards were prepared by OITDA. At present,
not all IEC safety standards published are included in JIS safety
standards. Thus, it is necessary to further improve JIS standards in Japan.
To prevent accidents caused by inappropriate laser products and
improper handling, OITDA also holds a laser safety school as
appropriate, and holds a laser equipment engineers examination every
year, aiming to achieve a safe and secure society. However, since the
schooling is tending to become a mere means of passing the examination,
it is desirable to hold proper symposiums to provide education about
safe use of lasers in a wide range of social environments including homes
and workplaces.
This work was supported by JKA and its promotion funds from
KEIRIN RACE.

engaged in the following survey research activities.
– Experts were sent to the IEC/TC 86/SC 86C Milpitas meeting. They
exchanged views and collected information regarding standardization.
– As the committee confirmed that the revision to Ed.3 of IEC 608251 is about to enter the final stage, it started the revision of JIS C 6801
“Safety of laser products,” with the aid of the ISH of Ed.2 which was
translated in the previous fiscal year. The revision was completed up
to the point where the input from the JSA Standards Coordination
Subcommittee was incorporated. Also, the committee translated
Appendices A, C, D, and F in ANSI Z136.9-2013 (Safe use of lasers
in manufacturing environments) in preparation particularly to study
the differences between the international standard and the U.S. standard
in handling high power lasers.
– The committee held an international standardization symposium on
the safety of lasers, to draw attention to safety issues and to provide
education on their safe use.
Details about the international standardization symposium are given
in the next section.
15.3 International Standardization Symposium
An international standardization symposium was held with the theme
of “Safety and security of laser equipment.” U.S. and European authorities
on laser safety were invited, and there were more than 60 participants.
Titles of the lectures and speakers are listed in Table 5 below.
Some of the participants of the symposium expressed their views that
they are glad to hear the talks on the trends in the latest safety standards
and the actions taken to deal with the trends. Some participants also
said that they want this type of symposium to be held regularly, as they
want to use them as opportunities to strengthen initiatives which address
safety and security issues. So, we would like to consider holding another
standardization symposium next fiscal year, to provide information on
the latest trends in laser safety standards.

15.2 Summary of Survey Research
To meet the aforementioned objectives, we formed a survey and
research committee consisting of domestic experts and users, which
Table 5

International Standardization Symposium Program

Title

Speaker

Resent progress of eye and face protection standardization against laser radiation

Roy Henderson
Project leader, ISO/TC 94/SC 6/WG 4/PG 4

Laser eye protective filter

Y. Ishiba
Yamamoto Kogaku Co., Ltd.

Resent progress of vertical standards for new laser applications

David Sliney
Convener, IEC/TC 76/WG 1

Lighting applications of high power blue laser LD and IEC/TC 110 standardization of laser
display device

J. Kinoshita
Toshiba Lighting & Technology Corporation

Laser head lamp (LED hybrid head lamp)

T. Waragaya
Stanley Electric Co., Ltd.
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Symposium

Substitutional Reality (SR) technology developed by Dr. Fujii's team,
has made it possible to smoothly switch between virtual and real worlds
while maintaining the sense of reality. It has time machine type elements
that go beyond time and space. In SR technology, it is important to have
a process that human beings can believe and it is not a process of merely
improving engineering specifications; and a new experience is created
by placing the focus on how to bridge the gap between virtual and real.
Research to shed light upon the perception of time and reality is not the
only objective of this new technology that can manipulate subjective
reality in such a way that the fact that it has been manipulated is
unrecognizable, but it is also expected to create a platform to experience
entertainment in a new form. Moreover, the audience was introduced
to various applications of the technology such as application in the
medical field for treatment of mental illnesses and many more interesting
points were covered.
In the second talk, Executive Research Engineer Dr. Naoki Shimizu
of the 3D Image Research Division of NHK Science & Technology
Research Laboratories gave a lecture entitled "Technology development
towards the achievement of 3D TV in the future". It has become possible
to enjoy 3D images even at home with the help of a digital broadcasting
receiver with 3D function, but it requires 3D viewing glasses, and it
cannot exactly be called generalized yet. There are expectations for
ultimate highly realistic video in 3D TVs that can reproduce natural 3D
video in the same way that humans see the real world, and research for
achieving it is being conducted in NHK. The "spatial image-reproduction
system" is being studied as a 3D TV system aimed at use in future
broadcasting. The spatial image-reproduction system does not reproduce
3D images as seen from a fixed viewing point as in binocular vision;
instead, it is capable of actually reproducing optical images such that a
natural 3D image can be seen even if the viewing point is changed. It
does not require special 3D glasses, and viewers can view natural 3D
images that adjust to their viewing position and posture, thus eliminating
the fatigue coming from long hours of image viewing; in this respect,
it is an effective system. On the other hand, he stated that there are many
technology challenges to achieve this, as it requires real-time filming,
transmission, recording and playback of video by electronic means. He
also gave a brief update on the status of efforts being made, in research
and development of integral 3D systems and electronic holography
methods oriented towards resolving these issues.
The third lecture was on "Development of automotive stereo cameras
(from non-colliding automated cars to automated driving)" by Dr. Keiji
Saneyoshi, Associate Professor at the Radiation Research and
Management Center of the Tokyo Institute of Technology. To avoid
collision, a car must detect an approaching object, judge its collision
possibilities, and start to take the necessary avoidance actions before it
is too late. The information required to do this is: location and relative
speed of the object, lanes to judge the movement direction, and it must
also be able to detect other cars in the vicinity and road structures such
as side walls, so it does not create other collisions by its avoidance action.
Avoidance action involves braking and steering, but avoidance by steering
was found to be more effective for many offset collisions and collisions
at high speed. In such cases, the boundary location of the object is
important information. Furthermore, to prevent interference with
avoidance actions by the driver, the system judges the collision risk
within 0.1 seconds, which is a shorter time than that taken by human
beings, and operates only when the driver is not able to take action in
time. With only a single photo, a stereo camera can obtain image
information of a wide field of vision and also the distance between
pixels; and particularly, it can obtain many data from the borderline
region of an object that has a luminance variation. Because of this
characteristic, stereo cameras can be considered unique sensors that
satisfy the aforementioned requirements. Their capabilities go way

1.1 FY 2013 Symposium on Optoelectronics Industry and Technology
The FY 2013 Symposium on Optoelectronics Industry and Technology
was jointly sponsored by OITDA and the Photonics Electronics
Technology Research Association (PETRA). The theme was “Innovative
photonics paving the way for a super-information society.” With the
support of the Ministry of Economy, Trade and Industry (METI), it was
held on February 13 (Thursday) at the Rihga Royal Hotel Tokyo with
over 200 participants.
The day began with an opening address by OITDA President Yasuhisa
Odani, followed by an address to visitors by Masayoshi Arai, Director
of the Information and Communication Electronics Division, Commerce
and Information Policy Bureau, METI. The symposium held this year
is the 33rd symposium being held, and hence this long-held history was
proudly celebrated in the beginning. Mr. Arai said, “Although a meltdown
of the optics industry is being talked about, since the Ministry of
Economy, Trade and Industry and the Government itself has now given
maximum priority to the economic growth and economic recovery of
the country according to Abenomics, its results have begun to emerge.”
He added that this symposium was well-timed for shifting our focus to
futuristic activities with "endurance and perseverance", and he
commended the Optoelectronics Industry and Technology Development
Association (OITDA) for the efforts it has been taking for very long for
the development of this industry. Furthermore, he also congratulated
the 'Photonics Electronics Technology Research Association' (PETRA)
for its 5th year of increasing activities since its establishment in 2009.
He further continued that "the scope of optics-related technology no
more remains limited to the information and communication fields but
has widened its appeal to state-of-the-art displays such as organic EL
(Electro-Luminescence) displays, automated cruise control-related fields
such as in-car stereo camera image sensors, and medical applications
such as laser devices, etc. The optical industry is gradually being
absorbed into day-to-day life and economic activity, and its universality,
a characteristic feature of optics-related technology, is the biggest reason
that draws optics engineers to it. The Ministry of Economy, Trade and
Industry also wishes to support business and research aimed at the
development of the appealing optics industry. So far, it has supported
the acquisition of international standards and research and development
such as "Photonics Electronics Convergence Technology for PowerReducing Jisso System", but it wishes to continue its cooperative efforts
hereafter too. Moreover, by boosting the growth of peripheral fields
with large growth potential related to the optics industry such as ITrelated industries like public data opening, promotion of and rule
consolidation for the utilization of big data, etc., we wish to create a
positive growth cycle where superior optical technology is increasingly
used.
It was hoped that this symposium would serve as an opportunity to
stimulate innovation in optical industry technology by playing the role
of a junction between the industrial world and academia and that there
will be more and more development in future; and the day was concluded
with greetings.
This speech was followed by six talks: three in the morning and three
in the afternoon. The first talk was a lecture by Dr. Fujii Naotaka, the
team leader of the Laboratory for Adaptive Intelligence of the RIKEN
Brain Science Institute, entitled "The Substitutional Reality (SR) system
and its potential". Virtual technology such as virtual reality (VR) and
augmented reality (AR) that appeared in films such as "Matrix" and
"Inception" came with the objective of building a new workspace that
extends everyday space. However, although the virtual technology
developed so far has a certain realistic sense and has been able to provide
a work space, it still has not achieved a sense of reality that would make
the person experiencing the technology feel that this is real. The
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resolving the current electrical integrated circuits (LSI) issue with the
application of optical technology. In a research team with Professor
Arakawa from the University of Tokyo as the lead researcher, it consisted
of the 2 pillars of system demonstration and innovative technology
development. For system demonstration, a team of researchers from
various companies was collaborated in AIST Tsukuba, they developed
various optical elements, did system integration, and demonstrated
30Tbps/cm2, far exceeding the 10Tbps/cm2 target set at the beginning
of the project. In innovative technology development, trials for far-sighted
technology for more than 10 years in the future were conducted at various
universities and institutions led by the University of Tokyo. This fiscal
year, one example of the combination of innovative technology and
system demonstration was the successful introduction of a quantum dot
laser with excellent temperature stability into a system demonstration.
It was possible to achieve these results because without stopping at just
technological development, a cooperative framework was constructed
with the “Photonics Electronics Convergence Technology for PowerReducing Jisso System” project (hereinafter referred to as j-PECST
project), which is the topic of the next talk, with the cooperation of the
Cabinet Office and the Ministry of Economy, Trade and Industry; many
technology developments have already taken place, and this shall
continue technology development directed towards commercial viability
hereafter.
Finally, Dr. Ken Morito, Sub-project Leader of PETRA's j-PECST
project and Integrated Device Technology General Manager presented
an overall picture of this project. In that, he spoke about the development
status of optical electronics jisso technology and optical electronic
integrated device technology, and activities for standardization. The
j-PECST project started in 2012 as one of the "Future Pioneering
Projects" of the Ministry of Economy, Trade and Industry. Since 2013,
this project has been a project of New Energy and Industrial Technology
Development Organization (NEDO). And this is the status after
essentially one year and a few months from the start of the project. From
now onwards, we wish to report the development results in academic
conferences, exhibitions, etc. Optical electronics jisso technology has
now come to a stage where implementation of an optical I/O core having
jisso-friendly optical I/O parts and electronic I/O parts is possible at a
5mm angle size for both the transmitter and receiver parts, by converting
the optical transceiver function of 25Gbps x 12 ch into a one-chip
function, under the cooperative framework with PECST mentioned in
the previous talk. In optical electronics integrated device technology,
while the bandwidth for each chip of FPGA or high-end CPU has already
reached a few Tbps, there is work being done on development of
wavelength-selective laser, multiplexing and demultiplexing filter, spot
size converter, etc. oriented towards increasing capacity by means of
wavelength multiplexing. There is also work on development of large
scale integration technology for devices, and low-cost interposer
technology. At the same time, this is a project for increasing commercial
viability, so proactive efforts towards acquisition of international
standards required for commercialization are also being taken. This is
a 10-year project, and much technology development is taking place.
The expectations from the activities to take place hereafter are high
because from now onwards, following the achievement of commercial
viability of the project, the project is expected to move towards
commercialization.

beyond those of the millimeter-wave radar and laser radar in terms of
volume of information, particularly, the volume of data related to the
boundary location of the object. Not only is this effective in avoidance
by steering, but with the help of continuous images, it is also possible
to accurately derive, in a very short time, the transverse velocity of cars
or pedestrians that suddenly jump in the way laterally. It was an easy to
understand introduction, mixed with videos of demonstration
experiments, etc. In recent years, we commonly hear that an era of
automated driving as the next step for collision avoidance systems is
coming, but automated driving is far more difficult to achieve compared
to emergency collision avoidance. Collision avoidance is a purely
physical phenomenon, and it is sufficient to just have the collision
avoided because by then, the ride quality has become secondary anyway.
However, with automated driving, human sensitivity and feel comes
into the picture, for which it is a must to avoid urgent acceleration or
braking, and passengers must be able to board the vehicle comfortably
with peace of mind. He concluded by saying that the performance
required from the sensors is basically the same, but enhanced
performance such as higher spatial resolution is required from the
camera.
The first talk in the afternoon was by Dr. Hideaki Takada, Senior
Research Engineer of the Visual Media Project of NTT Media
Intelligence Laboratories of Nippon Telegraph and Telephone
Corporation, and was titled "FY 2013 - Optical Technology Roadmap
- Optical User Interface". He gave the audience an overview of the
roadmap for optical user interface / technology, created on the basis of
a survey to clarify social needs in the 2030s and on technology trends
in related fields, with the objective of achieving "prosperous lifestyles",
as part of the 3rd phase of the 5-year plan of the "Optical Technology
Roadmap Creation Project" started by OITDA in FY 2011. Optical
technology in user interfaces has many merits, such as achievement of
high performance characteristics like high speed, high accuracy, high
sensitivity and high reliability, and enabling reductions in size and
weight; it is a field where great technology innovations are expected in
the future. However, although optical technology will contribute to a
prosperous lifestyles in a wide range of fields, this time the scope of
roadmap creation was narrowed down to fields closely related to visual
perception involving a high volume of information, for which optical
technology has a deep connection in interfaces between human beings;
and the roadmap was created while visualizing the more prosperous
lifestyle that will come with mutually coordinated evolved interface
technology. Further development was brought about on the prediction
of extension of technological trends with a focus on the evolution of
device and element technologies similar to conventional ones, and by
classifying the assigned areas of experts into the "needs-side" and the
"technology-side". Thus a concrete roadmap was completed, where needs
and technology unite with proper combinations of new services created
from the evolution of technology and services assumed from the
development of the fields of application.
The second talk in the afternoon was by Dr. Takahiro Nakamura,
Chief Research Director and Joint Researcher of the PhotonicsElectronics Convergence System Technology (PECST) project of the
Photonics and Electronics Technology Research Association (hereinafter
referred to as PETRA). He spoke about this project that is in its final
fiscal year. After explaining the background of PECST being
implemented as a part of the Funding Program for World-Leading
Innovative R&D on Science and Technology (FIRST) of the Cabinet
Office, he spoke about the level of each of their technology development
results in comparison with global technological development trends. In
today's ICT society, any IT device and network is predicted to progress
towards larger scale, higher performance, lower power consumption,
and smaller size. In response to these requirements, PECST aimed at
Annual Technical Report
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1.2 Third Symposium on Optoelectronics Technology
The third symposium on optoelectronics technology was jointly held
by the Electronics and Photonics Research Institute of AIST and OITDA,
at the Akihabara UDX Gallery on February 25, 2014. On that day, nearly
150 people from industry and related research institutes participated,
displaying the high level of interest this field has drawn. This time, there
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Industry and many other organizations.
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 also exhibited, ranging from optical related materials to optical
application systems.
As to the exhibition size, there were 85 domestic and foreign
optoelectronics related manufacturers, trading companies, etc. (97 the
previous time) with 138 booths (129 previously). There were 8,157
registered visitors (including visitors to the simultaneously held
exhibitions) over the three days (11,012 the previous time), despite the
once-in-a-decade typhoon. There were exhibits by Japanese companies
and institutes, and trading company exhibits for companies from North
America, Europe, Asia, etc. Technologies and information on a wide
range of optical fields were shared, and the exhibits also gave an overview
of cutting edge optical products and their development status.
The Latest Fascinating Optoelectronics Technology and Special Exhibit
Zone was set up in the Pacifico Yokohama Exhibition Hall. For this
zone, working groups of OITDAʼs Optelectronics technology Trend
Committee recommended five companies, which exhibited their
recommended technologies. The zone also had technology exhibits by
five small and medium enterprises which received aid for the exhibition
stands and exhibition from OITDA, for new optoelectronics industry
related projects. 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 the
optoelectronics industry. 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 technologies, etc.
The exhibition was held at a time when business conditions were
beginning to look bright due to the Abenomics effects, and the main
attraction was "energy conservation".
In addition to photovoltaic cells (photovoltaics) and LED related (low
power consumption LED lamps) fields, there were booths exhibiting in
fields attracting increased attention: biooptics, medical photonics, laser
processing technologies including LaserTech, and other new
optoelectronics technologies, which were successfully handling questions
from the large number of visitors. Moreover, the business negotiations
were often seen at booths, and we noticed serious visitors participating
in search of technology that would lead to business recovery. Also, the
Latest Fascinating Optoelectronics Technology Trend Seminar and the
Exhibitors Presentation were held from October 16 to 18 for three days.
These also contributed to the bustling event.
On the other hand, in the seminar held on October 16 in the Pacifico
Yokohama Exhibition Hall, there was a special lecture on “The reality
of projection mapping business with examples” by Mr. Satoshi Machida,

were 10 oral presentations in all including one special and four invited
lectures.
This time, the theme was "Towards convergence of electronics and
photonics - From networks to interconnections". In the morning session,
there was a special talk by Professor Yasuhiko Arakawa of the University
of Tokyo, entitled "Development of the basic photonics-electronics
convergent technology ~ based on the results of the FIRST project", and
an invited talk entitled "Aim and development status of the
optoelectronics packaging project" by Dr. Kazuhiko Kurata of PETRA.
Next, Dr. Tsuyoshi Horikawa of the Electronics and Photonics Research
Institute of AIST spoke about the latest silicon photonics technology,
in his talk entitled "Silicon photonics integration by CMOS technology",
which attracted the participants' attention.
In the afternoon, there were 3 invited talks entitled "GI core polymer
optical waveguide for high-bandwidth-density on-board interconnect"
(Professor Takaaki Ishigure, Keio University), "Extreme Big Data
technology towards TSUBAME 3.0 to achieve the total bandwidth in
IDC all over the world by one platform" (Professor Satoshi Matsuoka,
Tokyo Institute of Technology), and "Initiatives at AIST locations towards
ultra-low energy optical networks" (Dr. Shu Namiki, National Institute
of Advanced Industrial Science and Technology), and an extensive lecture
including the results of the research and development carried out in the
Electronics and Photonics Research Institute of AIST. The symposium
closed a great success, with the presentations of "3D optical circuits"
(Dr. Masahiko Mori), "Optoelectronics hybrid circuit board technology
development: organic/polymer photonics" (Dr. Fumio Sasaki), and "High
density frequency multiplexing technology oriented towards increasing
the capacity of optical networks in the backbone and the equipment"
(Dr. Noritsugu Yamamoto) in which meaningful discussions with a large
number of participants interested in the respective fields took place.
After the presentations, an opinion exchange session was conducted
where the participants, including the speakers, actively exchanged their
views.

2.

InterOpto

The International Optoelectronics Exhibition 2013 (InterOpto 2013)
was held from October 16 (Wed) to 18 (Fri), 2013 with the theme “All
about Photonics – Potentials of Photonics in the Optoelectronics
Industry.” It was held at the Pacifico Yokohama Exhibition Hall in the
Minato Mirai zone of Yokohama City.
InterOpto was held at the same time and place with three other
conventions: BioOpto JAPAN 2013 (held by ICS Convention Design,
Inc.), LED JAPAN Strategies in Light 2013 (held by ICS Convention
Design, Inc. and PennWell Corporation) and LaserTech 2013 (held by
ICS Convention Design, Inc.). InterOpto is held by OITDA, with
planning and promotion by ICS Convention Design, Inc. It was held
with the support/sponsorship of the Ministry of Economy, Trade and
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Representative of Ambient Media. There was also Optoelectronics
Industry Trend Seminar on overall trends plus the trends in seven fields.
On October 17, there was a special lecture on “The world of new image
application systems with the introduction of high speed image
processing” by Dr. Masatoshi Ishikawa of the University of Tokyo. There
was also Optoelectronics Technology Trend Seminer in eight fields of
optoelectronics technology.
InterOpto 2014 will be held for three days from October 15 (Wed) to
17 (Fri), 2014. The venue will be the Pacifico Yokohama, the same site
as the previous year, and it will be held under the title of “All about
Photonics.”

3.

and application of optical correlation technology, with the aim of
speeding up recognition and search of images and videos, which is
increasingly gaining importance in the information society". Especially,
in a high-speed, high-accuracy facial recognition device that uses
parallelism, they demonstrated the effectiveness of the phase correlation
filter design technique; and constructed an all-optical type optical
correlation system with direct parallel access to the database in
combination with holographic optical memory. Furthermore, by
developing the signal processing unit of the system, and applying it in
cloud video search (copyright management, etc.), the possibility of a
new service business in collaboration with contents industries is being
explored. This path-breaking accomplishment pioneered a breakthrough
in the spread of optical computing, and will contribute greatly to the
development of the optical industry in the future. Furthermore, Dr.
Makoto Kikuchi of the Japan Association for the Advancement of
Medical Equipment etc. was honored with the same prize because they
"Played a leading role in the activities of the Japan Society for Laser
Surgery and Medicine and the development and clinical applications of
laser medical equipment, and have endeavored to expand laser therapy
within Japan and abroad through the initial publication and ongoing
editions of "LASER THERAPY", an English language journal
specializing in medical lasers. They have been providing guidance about
the maintenance and safety of each type of laser device; that has
supported clinical treatments in plastic surgery, dermatology, and
orthopedics, along with applications in obstetrics and gynecology, oral
surgery and dentistry, ophthalmology, etc. Furthermore, they are leaders
in medical production cooperation activities, such as the national project
aimed at the development and supply of domestically produced medical
laser equipment. They are world leaders who have particularly contributed
to the establishment of a specialist medical system and a safety education
system for laser therapy. Their efforts in the spread and expansion of
laser therapy and development of equipment will contribute greatly to
the development of the optical industry in the future."
The award ceremony for these four awardees was performed after the
Symposium on the Optoelectronics Industry and Technology held on
February 13, 2014.
At the ceremony, Dr. Takeshi Kamiya (Emeritus Professor of the
University of Tokyo) reported on the selection process and results. After
that, the certificates, medals and extra prizes were presented to the
awardees. Dr. Eriko Watanabe and Dr. Makoto Kikuchi then gave their
greetings and thanks as a representative of all awardees.

29th Kenjiro Sakurai Memorial Prize (Sakurai Prize)

The Sakurai Prize has been awarded to recognize pioneering roles in
the optoelectronics industry and technology. This year it was awarded
to the following two groups among 17 applicants for its achievements
since 2003.
The prize for "Research and development on optical correlation
technology using phase correlation filter and its systemization" was
awarded to Dr. Eriko Watanabe of the University of ElectroCommunications, and Dr. Kashiko Kodate of Japan Women's University
/ University of Electro-Communications / Photonic System Solutions
Inc. The prize for "Contributions and promotional activities related to
the medical applications of lasers, to academia / society / industry" was
awarded to Dr. Makoto Kikuchi of Japan Association for the
Advancement of Medical Equipment / Japan Society for Laser Surgery
and Medicine / Fukushima Medical Device Industry Promotion Agency,
and Toshio Ohshiro of Japan Medical Laser Laboratory / Keikokai.

(From left) Toshio Ohshiro, Makoto Kikuchi,
Eriko Watanabe, Kashiko Kodate

4.	Flash Reports on International Conferences
(For Supporting Members)

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 optoelectronics industry, and for the purpose of promoting
development of the optoelectronics industry and technology. In the course
of the 28 times it has been offered, the prize has been awarded to 21
individuals and 32 groups, totaling 128 people. Dr. Eriko Watanabe and
her team were awarded for their "Success in dramatically surpassing
conventional correlation systems, as result of their efforts on pioneering
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The Flash Reports on International Conferences constitute an
information service that distributes the latest trends in optoelectronics
research and development presented at major international conferences.
These reports include the subjective opinions of the author, and are sent
via e-mail. This fiscal year, 50 reports were distributed. The conferences
covered by flash reports, flash report theme, conference starting date,
and field of technology are shown in Table 1.
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Table 1
No.

List of Flash Report on International Conferences FY 2013

Meeting

Theme

Starting Date

Technology Field

1

PW2013

Optical organic materials

Feb. 2, 2013

Organic Optical Devices and Materials

2

2013MRS Spring

Compound thin-film solar cell

Apr. 1, 2013

Optical Energy

3

CPV9

Concentrator photovoltaic

Apr. 15, 2013

Optical Energy

4

DH2013

Digital holography and 3D imaging

Apr. 21, 2013

Information-Processing Photonics

5

OFC/NFOEC 2013

Optical devides and module for communication

Mar. 17, 2013

Inorganic Optical Devices and Materials

6

EOSOF2013

Microfluid optics

May. 13, 2013

Optical Processing/Measurement

7

SID2013

OLED，Flexible display

May. 19, 2013

Display

8

SID2013

LCD

May. 19, 2013

Display

9

ECBO

Bio medical optics

May. 12, 2013

Optical Processing/Measurement

10

IPRM2013

Optical devides and materials for communication

May. 19, 2013

Inorganic Optical Devices and Materials
Information-Processing Photonics

11

ICNP2013

Nano photonics

May. 19, 2013

12

SPP6

Nano photonics

May. 26, 2013

Information-Processing Photonics

13

WPC2013

Optical devices

May. 13, 2013

Inorganic Optical Devices and Materials

14

LOPE-C

Printed electronics

Jun. 11, 2013

Display

15

CLEO2013

Optical devices

Jun. 9, 2013

Inorganic Optical Devices and Materials

16

IISW2013

Image sensor devices

Jun. 12, 2013

Human Interface

17

IEEE-PVSC

Photovoltaic Systems

Jun. 16, 2013

Optical Energy

18

IEEE-PVSC

Compound thin-film solar cell

Jun. 16, 2013

Optical Energy

19

CLEO-PR2013

Tera Hertz

Jun. 30, 2013

Optical Processing/Measurement

20

OECC/PS2013

Communication devices

Jun. 30, 2013

Inorganic Optical Devices and Materials

21

OECC/PS2013

Backbone transmission

Jun. 30, 2013

Optical Communication Network

22

OECC/PS2013

Optical access

Jun. 30, 2013

Optical Communication Network

23

LAMP2013

Glass processing, surface modification, light source technology

Jul. 23, 2013

Optical Processing/Measurement
Inorganic Optical Devices and Materials

24

ICNS-10

GaN, visible / ultraviolet light source

Aug. 25, 2013

25

GFP2013

Group IV photonics

Aug. 28, 2013

Information-Processing Photonics

26

GFP2013

Group IV materials and devices

Aug. 28, 2013

Inorganic Optical Devices and Materials

27

IRMMW-THz2013

Infrared and millimeter-wave and terahertz

Sep. 1, 2013

Inorganic Optical Devices and Materials

28

E/PCOS2013

Phase change materials

Sep. 8, 2013

Information-Processing Photonics

29

ICFPE2013

Printed electronics

Sep. 10, 2013

Organic Optical Devices and Materials

30

ECOC2013

Optical access

Sep. 22, 2013

Optical Communication Network

31

ECOC2013

Optical network

Sep. 22, 2013

Optical Communication Network
Information-Processing Photonics

32

ECOC2013

Silicon Photonics

Sep. 22, 2013

33

ECOC2013

Optical fiber

Sep. 22, 2013

Optical Communication Network

34

ECOC2013

Backbone transmission

Sep. 22, 2013

Optical Communication Network

Sep. 22, 2013

Inorganic Optical Devices and Materials

35

ECOC2013

Optical devides and module for communication

36

ICALEO2013

Laser processing

Oct. 7, 2013

Optical Processing/Measurement

37

ISOM'13

Optical memory

Aug. 19, 2013

Information-Processing Photonics

38

EU PVSEC2013

Evaluation technologies

Sep. 30, 2013

Optical Energy

39

PVSEC23

Crystalline silicon solar cell

Oct. 28, 2013

Optical Energy

40

ASSP2013

High-power solid-state laser

Oct. 27, 2013

Optical Processing/Measurement

41

PCOS2013

Phase change materials and devices

Nov. 28, 2013

Information-Processing Photonics

42

DSC-OPV8

Dye-sensitized solar cell

Nov. 23, 2013

Optical Energy

43

IDW'13

LCT

Dec. 4, 2013

Display

44

IDW'13

OLED

Dec. 4, 2013

Display

45

IDW'13

Quantum dot, Materials

Dec. 4, 2013

Display

46

IDW'13

Flexible electronics

Dec. 4, 2013

Organic Optical Devices and Materials

47

PW2014

Biomedical

Feb. 1, 2014

Optical Processing/Measurement

48

OFC2014

Optical network

Mar. 9, 2014

Optical Communication Network

49

OFC2014

Backbone transmission

Mar. 9, 2014

Optical Communication Network

50

OFC2014

Optical access

Mar. 9, 2014

Optical Communication Network
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Main Committees in FY 2013
Committee

(As of March 31,2014)
Number of
Meeting

Number of
Members

2

13

Y.Arakawa (Univ.of Tokyo)

Iguchi,Suzuki

6

9

H.Takada (NTT)

Iguchi,Ishimori,
Takahashi

Chairperson,etc. (Affiliation)

Secretariat

Technological Strategy
Technological Strategy Development
Optoelectronics Technology Roadmaps Innovative
Optoelectronics technologies
Optoelectronics Technology Trend Research Committee

2

50

Y.Nakano (Univ.of Tokyo)

Watanuki, Suzuki

Inorganic Optical Devices and Materials

3

8

T.Tsuchiya (Hitachi)

Yamada

Optical Communication Network

3

7

A.Hirano (NTT)

Nakano

Information Processing Photonics

3

8

O.Matoba (Kobe Univ.)

Ushioda

Optical Processing/Measurement

3

9

M.Fujita (ILT)

Miura

Light Energy

3

9

A.Yamada (Tokyo Inst.Tech.)

Miyamoto

Organic Optical Devices and Materials

3

8

N.Yamamoto (AIST)

Ishimori

Patent Application Trend Survey Committee

5

9

Y.Kodama (AIST)

Takahashi

Optoelectronics Industry Trend Research Committee

2

10

N.Kobayashi (Waseda Univ.)

Miyamoto, Suzuki

Optical Communication Research Committee

3

6

Y.Yamabayashi (Chitose Inst.,Sci.Tech.) Miura,Suzuki

Optical Storage Research Committee

3

6

K.Nakagawa （Nihon Univ.）

Iguchi,Suzuki

Optical Input/Output Research Committee

3

6

H.Kawamoto(Waseda Univ.)

Watanuki, Suzuki

Display and Solid-state Lighting Committee

3

4

M.Omodani(Tokai Univ.)

Takahashi, Suzuki

Photovoltaic Energy Research Committee

4

15

K.Kurokawa（Tokyo Inst.Tech.）

Ushioda, Suzuki

Laser Processing Research Committee

3

7

K.Sugioka（Riken）

Usui, Suzuki

Optical Sensing and Measurement Research Committee

4

7

M.Itoh（Univ.of Tsukuba）

Yamada, Suzuki

Kenjiro Sakurai Memorial Prize Committee

1

10

T.Kamiya (Univ.of Tokyo)

Usui, Saigusa

Optoelectronics Industry Technology Standardization
General Committee

1

38

K.Emura (NEC)

Murata, Masuda,
Kobayashi

Fiber Optics Standardization Committee

3

18

M.Kawase (Chitose Inst.,Sci.Tech.)

Murata, Ushioda

Administrative Advisory Subcommittee

3

7

M.Kawase (Chitose Inst.,Sci.Tech.)

Murata

Dynamic Module Subcommittee

6

16

M.Itoh (NTT)

Watanuki, Nakano

Intra-Building Optical Wiring Subcommittee

5

12

K.Ieda (NTT)

Miyamoto

Optical Fiber Sensors Subcommittee

4

12

K.Tabata (NSSW)

Miura, Miyamoto

Optical Fiber Standardization Committee

5

16

H.Izumita (NTT)

Usui, Ishimori

Optical Connector Standardization Committee

8

18

S.Yanagi (NTT)

Miura, Murata

Optical Passive Components Standardization Committee

9

13

T.Mizumoto (Tokyo Inst.of Tech.)

Iguchi, Murata

Optical Active Device Standardization Committee

7

13

J.Yoshida (Chitose Inst.,Sci.Tech.)

Watanuki, Miura

Optical Amplifier Standardization Committee

5

17

M.Yamada (Osaka Prefecture Univ.)

Nakano, Watanuki

Optical Subsystem Standardization Committee

5

12

H.Takara (NTT)

Ushioda, Takahashi

Optical Measuring Instrument Standardization Committee

5

15

K.Noguchi (Tohoku Inst.of Tech.)

Yamada, Ishimori

ISO/TC172/SC 9 Japanese National Committee

2

16

G.Hatakoshi (Toshiba)

Masuda, Kobayashi

Optical Disk Standardization Committee

3

17

M.Irie (Osaka Sangyo Univ.)

Takahashi, Ishimori

Media Experts Committee

6

10

S.Taniguchi (Pioneer)

Takahashi, Ishimori

Application Experts Committee

5

11

H.Osawa (Toshiba)

Ishimori, Takahashi

Format Experts Committee

12

9

Y.Komachi (Kokushikan Univ.)

Takahashi

6

26

Y.Hashishin (Kinki Univ.)

Murata, Kobayashi

New Light Projector subcommittee

5

5

S.Mitsuhashi (Sony)

Murata

Beam delivery subcommittee

2

8

K.Washio (Paradigm laser research)

Murata

Standardization on test procedures of the optical
transmission subsystem for high speed in-vehicle LAN
(V-Pro)

3

16

R.Nagase (Chiba Inst.Tech)

Ishimori, Watanuki

International Standardization of Optical Components
Applied in Adding Intelligence Smart Optical
Communication Systems (T-Pro)

3

8

R.Nagase (Chiba Inst.Tech)

Miura, Masuda

Fiber Laser Subcommittee

Laser Safety Standardization Committee

2

7

Y.Hashishin (Kinki Univ.)

Murata

Laser Safety School Steering Committee

1

9

T.Arai (Chuo Univ.)

Okuma

Laser Equipment Engineers Examination Committee

3

9

H.Irie (JWSC)

Okuma
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Supporting Members

—CONTENTS—
Message from OITDA……………………………………………………………

1

Optoelectronics Industry Trends………………………………………………

2

[Construction]

[Electric Wire & Cable]

Rohm Co., Ltd.

Kinden Corporation

Fujikura Ltd.

Santec Corporation

Furukawa Electric Co., Ltd.

Sanwa Denki Kogyo Co., Ltd.

[Textile & Pulp]

Mitsubishi Cable Industries Ltd.

Sharp Corporation

Mitsubishi Rayon Co., Ltd.

Okano Electric Wire Co., Ltd.

Sony Corporation

Toray Industries, Inc.

Sumitomo Electric Industries, Ltd.

Taiyo Yuden Co., Ltd.

SWCC Showa Holdings Co., Ltd.

TDK Corporation

Optoelectronics Technology Trends…………………………………………… 17

[Chemistry]

Technological Strategy Development………………………………………… 25

Adachi New Industrial Companies

Founding New Types of Business……………………………………………… 27
Standardization…………………………………………………………………… 28

(As of March 31, 2014)

Daikin Industries, Ltd.
Fujifilm Corporation

Educational and Public Relations Activities………………………………… 51

Mitsubishi Engineering-Plastics
Corporation

Main Committees in FY 2013…………………………………………………… 56

Nissan Chemical Industries, Ltd.

Supporting Members…………………………………………………………… 57

Shin-Etsu Chemical Co., Ltd.
Sumitomo Bakelite Co., Ltd.
Yamamoto Kogaku Co., Ltd.

Asahi Glass Co., Ltd.

[Electronics & Electronic
Appliances]
Advantest Corporation

Hakuto Co., Ltd.
ICS Convention Design, Inc.
Marubun Corporation
The Optronics Co., Ltd.

[Electric Power]

Ushio Inc.

Central Research Institute of
Electric Power Industry

Yamamura Photonics Co., Ltd.

FiBest Limited

Yokogawa Electric Corporation

Fujitsu Limited
[Precision Instrument]

Hirose Electric Co., Ltd.

Canon Inc.

Hitachi, Ltd.

Fuji Xerox Co., Ltd.

Kyocera Corporation

Sumitomo Osaka
Cement Co., Ltd.

Mitsubishi Electric Corporation

Nidec Co., Ltd.
Nikon Corporation
Olympus Corporation
Ricoh Company, Ltd.
Seikoh Giken Co., Ltd.

Murata Mfg. Co., Ltd.

Seiko Instruments Inc.

NEC Corporation

Sigma Koki Co., Ltd.

NTT Electronics Corporation

Suruga Seiki Co., Ltd.

Oclaro Japan, Inc.
[Steel & Non-Ferrous］

Oki Electric Industry Co., Ltd.

Nippon Steel & Sumikin
Welding Co., Ltd.

Panasonic Corporation

Dai Nippon Printing Co., Ltd.
Iwasaki Electric Co., Ltd.
Optoquest Co., Ltd.

Konica Minolta, Inc.

Huawei Technologies Japan K.K.

Nippon Sheet Glass Co., Ltd.

[Other Manufacturing]
Adamant Co., Ltd.

Hamamatsu Photonics K.K.

Japan Aviation Electronics
Industry, Ltd.

Toyo Seikan Group
Holdings, Ltd.

Advanced Communication
Media Co., Ltd.

Tyco Electronics Japan G.K.

Yamaichi Electronics Co., Ltd.

Anritsu Corporation

Corning International K.K.

Technical Co., Ltd.

Advertisement]

Toshiba Corporation

Honda Tsushin Kogyo Co., Ltd.
[Glass & Ceramics］

[Commercial &

Topcon Corporation

[Others]
Granopt Ltd.
Institute for Laser Technology
Japan Optomechatronics
Association
KDDI R&D Laboratories Inc.
Nippon Telegraph and Telephone
Corporation
NTT Advanced Technology
Corporation
Photonics Electronics Technology
Research Association (PETRA)

Pioneer Corporation
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