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1st LED/OLED Lighting

Technology Expo

LIGHTING JAPAN

List of Exhibitors 2009

LIGHTING JAFPAN

ABILITY TECHNOLOGY CORP.  [f5-2457
AISIN SEIKI OOl LTD. f7F-767

AMS PRECISION IMC.  f5-240 F

ASAHI SPECTRA CO_. LTD. Jf&-227

ASAHI KASEI EMATERIALS CO. / NAGASE CO., LTD.
237

AXIA CO. LTD .  [fF-457

AYUMI INDUSTRY CO_. LTD. [fG-97
COLKASEN CO L, LT, [f3-337
CAPTAIN INDUSTRIES, INC.  f&-24F

CENTURY ELECTROMNICS CO_. LTD. Jf2-307
CHIVODA TRADING CORPORATION CO_. LTD.
CODES CO.,

r3-197
LTD. [6-347
CYBERMET SYSTEMS CO.. LTD. [O-797
DAICEL CHEMICAL INDUSTRIES LTD. f4-0037
DEMKI KAGAKU KOGYD KABUSHIKI KAISHA  f4-227
DUELLER CO.. LTD. j1-167

EDR LLC  f#-97

ELECTRONIC JOURNAL IMNC. fO-T&F

EME CORP. [G-7]

ENLUX CO. LTD. [f3-34]7

ESCHENBACH OPTIK GMBH  [§-32C7

FS TRADE J7-307

FUJII OPTICAL CO., LTD. jO9-97

FUJITEC INTERMATIOMAL INC.  [fd-47
FUTURE ELECTROMNICS  f7-207

GLANZ TECHMOLOGIE CO., LTD. [f2-38]
GREEN TREASURES TECHNOLOGY CO.. LTD. /524N
HIKARI CO_. LTD. f7-307

HISA TOYO TEC INC.  [§-207

HITACHI HIGH TECHNOLOGIES CORP. [9-4F

HTL CO. JAFPAN LTD. [fG-37

INDUSTRIAL TECHMOLOGY RESEARCH IMSTITUTE
CO.  [5-2407

INSTRUMENT SYSTEMS GMBH [f&-20F

ITOCHU PLASTICS INC.  J7-37F

NWATANI CORP. f6-TOF

JAPAN ELECTRONICS TECHNICAL CO.. LTD.
JUKEN HOGYO O . LTD.

fF-3o7
[1-22F

f7-337

f7-337

f&-7F
KEEPER TECHNOLOGY CO.. LTD.
KEISHIN CORP. [7-707

KIKUCHI DENKOSHA  (7-307

KANEHIRODENMSHI CO ., LTD.
KAWACHIKINZOKUD CO_. LTD.
KAawal OPTICS <O, LTD.
[5-24HH]

KITAGAWA INDUSTRIES LTD. [2-247

KOHA CO.. LTD. ff-207
KOWA CO., LTD. [3-387

LED LINEAR GMEBH  [f§-3287
LIVERAGE TECHNOLOGY INC.
Fa-457
MEISHO CO.. LTD. (7-377
MINAKUCHI LIGHTEC CO.. LTD. [3-33]
MITSUBISHI PLASTICS r2-167

[5-24CF
LUMIOTEC INC.

INC.
£7-37
MONDO ARC MAGAFINE LTL.
MNABESEI CO_. LTD. f3-37
MATIOMAL SEMICONDUCTCOR JAPAMN LTD.

MIWA MFG CO.. LTD.
r5-217

f3-20F
MIHOM CERATEC CO., LTD.

rz2-sy

[3-002F
NUGATA UMIVERSITY

NIPPONMN ELECTRIC GLASS CO.. LTD. /2-37

NIFPOMN FILCON CO_. LTD. [f3-7T5F
NITTETSU MINING CO_, LTD. Jf2-277

MNOWALED AG fE-32HF

1’3-

2 1

April 15th to 1Tth, 2009

ACSES CO., LTD. [5-0037

ALPHAX CO., LTD. j10-707

AROMN EVER-GRIP LTD. [7-20f

ASAHI KASEI EEMATERIALS CO. f#-237
ASHK CO., LTD. [f2-70F

ANA CORP. [3-367

C.C.D. CORP. [9-8F

CAL COMP ELECTRONICS & COMMUNICATIONS CO.,
LTD. f5-24nF

CBC CO_, LTD. [4-36]
CHAINZONE TECHNOLOGY (FOSHAN) CO_. LTD.
CITRA JAPAN CO_ LTD.

CORESEM INC.

f6-71oF
[2-34F

FTo-19F7
DEA INTERMATIONAL CORP.
DAITO ELECTRON CO_ . LTD.
ODEMREY O CO ., LTD.  f7-357
ECOCONSORTIUM LLP FLEE 2
ELECTRO SCIENTIFIC INDUSTRIES O,
ELSTREAM CORP. [1-4G7

ENGIS JAPAN CORP. FEC T

ENPLAS CORP. 2-97

FIKS COMMUNMNICATIONS CioO_, LTD. fF-33F
FUJl POLYMER INDUSTRIES CO_, LTD . f2-47
f2-23F

fr-307

I5-87
fo-37

LTD. J&-37

FUJPOLY DSEM CO.. LTD.
FUKUSAN CORPORARION
GEMELITE INC. [f7-38F
GOLDLIME USA INC. [3-357
HIATEC CO., LTD. f7-307
HIROKAWA CO.  f7-307
HISOL INC.  fO-767
HORIBA, LTD. [T0-7F

IDEMITSU KOSAN CO.. LTD. [f7-8F

INEX CORP. [7-38F

ISHIZUKA ELECTRONICS CORPORATION

ITOCHU PLASTICS IMC.  Jf7-37F

JAPANM ELECTRIC METERS INSPECTION CORPORATION
[T1-7F

fr-237

JINMOU RYUTSU CO., LTD. [f7-307

KAGA COMPONENTS CO., LTD. [2-0037

KASAI SANGYO CO., LTD. [7-347

KAWWAI ELECTRIC HEATER CO.. LTD. [6-24F
KAWAJUM INDUSTRY CO., LTD. [7-57
KEINAMDENKI CO., LTD. [7-307

KENTECH CO., LTD. f7-24F

KISCO LTD. [3-107

KMW INC. f2-46]

KOMICO LTD.  j7-8F

KYOKHKO TRADING CO., LTD. j9-77

LEDLINK OPTICS IMC. f5-241]

LTS{LASER TOTAL SOLUTION) CO., LTD. J7-7F
MARUBUN CORP. [7-0027

MICO MST LTD. J7-8F

MITSUBISHI ENGINEERING-PLASTICS CORP. [f1-777
MITUKURA SANGYOU CO., LTD. f7-307

MOMO ALLIAMCE CO., LTD. §f2-377

MUSASHI ENGINEERING, INC.  [f6G-4]

MARASAKI SANGYO CO.. LTD. [f6-307

MEOPTO / CARRY BEAM CO.. LTD CO., LTD. [5-24G]
MIGATA CO.. LTD. [f1-27F

NIKON CORPORATIOM  fO-21fF

MIPPOM ENGINEERING INDUSTRY & SERWICE CO.,
LTD. f6-0027

HIPPOM RIKA KOGYOSHO CO.. LTD. [3-247
MITTOH KOGAKU K.K. f5-237

OHTEC ELECTROMICS INC.  f17-37


J120874103
打字機
附件1


MINAKUCHI LIGHTEC CO.. LTD. [3-337
MITSUBISHI PLASTICS INC. [2-76]

MIVWA MFG CO.. LTD. Jf7-3]

MONDO ARC MAGAZINE LTD. [5-21]

MABESEI CO.  LTD. [3-3]

NATIOMAL SEMICONDUCTOR JAPAN LTD. [f3-207
MIHOMN CERATEC CO., LTD. [3-0027

NIGATA UNIVERSITY  f2-8]

MIPPOM ELECTRIC GLASS CO.. LTD. f2-3f
NIPPOMN FILCON CO.. LTD. f3-15]

MITTETSU MINING CO_, LTD. [f2-21]

NOVALED AG  [§-32H]

OPTIS ASIA & PACIFIC K.K. [10-9]

OPTOSIRIUS CORP. [17-97

OSAKA ECOLIFE  f7-34]

OSRAM OPTO SEMICONDUCTORS  j8-320F
OWELL CORP. [3-45]

PANASONIC SEMICONDUCTOR OPTO DEVICES CO.,
LTD. [7-33]

PIOMEER FA CORP. [6-16]

PRINCETON TECHNOLOGY CORP. [5-24K]

REED BUSINESS INFORMATION JAPAN K.K. [10-15]
RISOH KEISOKU K.K. [10-8]

SAKAMOTO DENKI SETSUBI CO., LTD. f7-30]
SANGYO TIMES, INC. f2-2237

SDI ELECTRONICS JAPAN CO., LTD. [3-15]
SERIC LTD. [2-79]

SHINAGAWA SHOKO CO., LTD. [#-797
SHINTOKU CO.. LTD. j§-337

SHOWA PRECISION TOOLS CO.. LTD. [3-79]

SK CO.. LTD. j3-9]

SMU PRECISION CO_. LTD. Jf7-47

SOLIDLITE CORP. [2-33]

ST WIDE CO.. LTD. [7-36]

SUMITA OPTICAL GLASS.INC. INC. [1-1]
SUMITOMO CHEMICAL CO.. LTD. [4-797

SUPER WAVE CORPORATION CORP. [3-33]

SYK CO., LTD. [f3-37f

TAIWAN LIGHTING FIXTURE EXPORT ASSOCIATION
I5-24F]

TAMURA CO. j4-207

TANAKA MANUFACTURING CO., LTD. [5-297

TECHNO ALPHA CO. LTD. [1-002]

TEIJIN CHEMICALS LTD. [#-307

TEIYO CO.. LTD. f4-307

TEKNOLOGUE CO., LTD. [9-715]

THE FURUKAWA ELECTRIC CO., LTD. [7-24]

TING CHIN INDUSTRIAL CO., LTD. [5-24047

TOPCON CORPORATION  f§-0037

[F-0027

[6-003F

TRIGEM COMPUTER INC. [3-25]

[6-107

VISION PSYTEC CO_, LTD.

TOSHIBA MACHINME CO., LTD.
TOWA CORPORATION

UHT CORP.
[&-87
WITHLIGHT  [f7F-347

YAMATO MATERIAL CO., LTD. [fF-237

WOUTEC CO_ LTD. [f5-70F

MITSUBISHI ENGINEERING-PLASTICS CORP. [T-17]
MITUKURA SANGYOU CO.. LTD. [7-307

MOMO ALLIANCE CO., LTD. [f2-377

MUSASHI ENGINEERING. INC.  [f6-47

MNARASAKI SANGYO CO., LTD. [fG-307

NEOPTO / CARRY BEAM CO., LTD CO., LTD. [5-24G7

NIHGATA CO., LTD. [f7-27F
NMIKON CORPORATION o-217

NIPPON ENGINEERING INDUSTRY & SERVICE CO._.
LTD. [f6-002]

NIPPON RIKA KOGYOSHO CO., LTD. [3-247
MNMITTOH KOGAKL K. K. [f5-237

COHTEC ELECTROMNICS INC. [77-37

OPTO DESIGHN. INC.  f2-297

COPTRONICS CO., LTD. jf2-207

OSRAM GMBH  f#-32E7

OTSUKA ELECTRONICS CO., LTD. [f8-47

PANASONIC FACTORY SOLUTIONS CO. LTD. [F-T07

PHOTONICS INDUSTRY & TECHNOLOGY DEVELOPMENT

ASSOCIATION  J1-37]
PLANSEE JAPAN LTD. [3-207

RAPYUTA INTERNATIONAL CO.. LTD. [1-36]
RIKEI CORP. [1-71]

SALJIO INX CO., LTD. [1-15]

SAN-El KAGAKU CO._, LTD. f4-23]

SANIL TECH CO.. LTD. f5-33]

SEISHIN TRADING CO.. LTD. [8-16]

SHIMANE ELECTRONICS IMAFUKU WORKS CO..
LTD. [7-247

SHIN'El CO., LTD. [8-37]

SHINWA CO., LTD. [5-767

SIIX CORP. [7-29]

SMT CO.. LTD. [1-76]

SOKEN CHEMICAL & ENGINEERING CO._ LTD. J7-47
SO CORPORATION LTD. [3-36]

SUMIKA ACRYL CO.. LTD. [4-79]

SUMITOMO BAKELITE CO., LTD. 4-127

SUN-EH ELECTRIC CO.. LTD. [f1-7]

SUS CORP. [3-4]

SYSTEMHOUSE SUNRISE INC. [10-4]

TAIYO INK MFEG. CO., LTD. [3-23

TANAKA KIHAN CO.. LTD. [8-8]

TDC CORP. [1-13]

TELJIN LTD. [4-307

TELJIN DUPONT FILMS JAPAN LIMITED LTD. f4-307
TEKLUX CO., LTD. [G-44]

TES ELECTRICAL ELECTROMNIC CORP. [5-24E7
THE MIKKAN KOGYO SHIMBUM LTD. [f6-207
TOKKI CORP. [7-19]

TOPCON TECHNOHOUSE CORPORATION  j8-003]
TOSHIM ELECTRIC CO.. LTD. [6-387

TOYOTA TSUSHO CORP. [1-16]

UBI SANUP RESEARCH CO., LTD. [1-97

UL JAPAN, INC. f-107

WAFER WORKS OPTRONICS CORP. [f5-24.07
YAMASHITA MATERIALS CORP. [f2-157
YOUNG LIGHTING TECHNOLOGY INC.

[o-1oy

f3-377
YUASA ELECTRONICS CO., LTD.

*name of manufacturers are partly provided.
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TEIJIN CHEMICALS LTD. [4-30]

TEIVO CO., LTD. [4-307

TEKNOLOGUE CO., LTD. j9-15]

THE FURUKAWA ELECTRIC CO., LTD. [7-247
TING CHIN INDUSTRIAL CO., LTD. [5-2404]
TOPCON CORPORATION  f8-003]
TOSHIBA MACHINE CO., LTD. [7-002]
TOWA CORPORATION  [6-0037

TRIGEM COMPUTER INC. [3-25]

UHT CORP. [6-10]

VISION PSYTEC CO., LTD. [8-8]
WITHLIGHT  [7-34]

YAMATO MATERIAL CO., LTD. [7-23]
YOUTEC CO., LTD. [5-107

ALD COMPANY.LIMITED f32-247

ACT ELECTRONICS CORP. f371-9%

ADEKA CORP. [37-3]

ADVANTEC TOYO KAISHA, LTD. [27-307

AlIR SYSTEM ENTERPRISE CO., LTD. [20-716]

AIRSYSTEM ENTERPRISE & KANEMATSU TEXTILE

CORPORATION CO., LTD. [f20-767

AKEBONO MACHINE INDUSTRIES CO., LTD. [23-46]

ANRITSU PRECISION CO., LTD. [371-22]

AOMORI PREFECTURAL GOVERMMENT  f10-347

A0V CO,, LTD. [17-33]

APPLIED VACUUM COATING TECHNOLOGIES CO.,

LTD. [40-32N]
ARLUMI MACHINE CO., LTD. [40-32A]
ASAHI KASEI EIC SOLUTIONS CORP.  [15-24]
ASHIZAWA FINETECH LTD. [34-24]
ASTRODESIGN INC. [32-30]
AUDIO-TECHNICA CORP. [23-35]
BELLMATIC LTD. [26-20]

BN TECHNOLOGY CORP. [32-22]
BOSCH REXROTH CORP. [19-46]
BRUSHBANK CO. [14-30H]

CACO CHEMICAL INC. [78-33]
CHIKUMA SEIKI CO., LTD. [28-23]
CHIYODA KOGYO CO., LTD. [40-70]
CHROMA ATE INC. [37-38]

CHUO CUTTER CO., LTD. [22-8]

CLEAN TECHNOLOGY CO., LTD. [13-19]
CLIMB PRODUCTS CO., LTD. [11-79]
COHERENT JAPAN INC. [78-30]

CSTEC CORP. /25-8]

CYBERNET SYSTEMS CO., LTD. [33-29]
DAICO THERMOTEC CO., LTD. f19-002]
DAINICHI TRADING CO., LTD. [22-38]
DEOVOS& CO., LTD. [40-328]

TEIJIN DUPONT FILMS JAPAN LIMITED LTD. f4-307

TEKLUX CO., LTD. [6-447
TES ELECTRICAL ELECTRONIC CORP. [5-24E]
THE NIKKAN KOGYO SHIMBUN LTD. [f6-20]
TOKKI CORP. [7-19]

TOPCON TECHNOHOUSE CORPORATION  f-0037

TOSHIM ELECTRIC CO., LTD. [6-38]
TOYOTA TSUSHO CORP. [1-767

UBl SANUP RESEARCH CO., LTD. [1-97

UL JAPAN, INC. [&-107

WAFER WORKS OPTRONICS CORP. [f5-24.0]
YAMASHITA MATERIALS CORP. [2-15]
YOUNG LIGHTING TECHNOLOGY INC. [3-37]
YUASA ELECTRONICS CO.. LTD. jf9-107

*name of manufacturers are partly provided.

ACROSENSE TECHNOLOGY CORP. [M0-32C7
AD SCIENCE CO.. LTD. j32-8]

ADP ENGINEERING CO., LTD. [71-307
AIKOKU ALPHA CORP. [13-97

AlIR WATER INC. [20-97

AIXTRON AG  [§-32G]

® ALU CORP. [40-13]

® ANTOM PAAR JAPAN K.K. [32-107

® AOMORI SUPPORT CENTER FOR INDUSTRIAL

PROMOTION [f10-347
APISTE GMBH [22-97

ARCO INFOCOMM INC.  [34-707

ASAHI GLASS CO., LTD. [&4o0-47
ASAHI KASEI FIBERS CORPORATION  [20-237
ASONE CORP. [23-29]

ATEC CO., LTD. [13-15]

AUQ CO., LTD. [25-307

BEX INTER-CORPORATION LTD. [M2-717
BHNL JAPAN INC. [72-7F

BRIGHT CO., LTD. [171-22]

C SUN MFG. LTD. [18-26]

CBC CO.,LTD. [32-12]

CHISSO FILTER CO_, LTD. [38-4]
CHOSHU INDUSTRY CO., LTD. [10-307
CHUGAI RO CO., LTD. [T0-247

CHUOQ ELECTRIC WORKS LTD. [24-16]
CLEAN VALVE CO., LTD. jf19-7]
COGNEX K.K. [30-18]

CREAPHYS GMBH [#-32F]

CYBER LASER INC. [18&-76]

DAELIM CORP. [f34-787

DAINICHI SHOJI KK, 9-247

DEMPA PUBLICATIONS, INC. INC. [28-26]
MGITAL TECHNOLOGY  [36-317



ASHIZAWA FINETECH LTD. [34-24]
ASTRODESIGN INC.  [32-307
AUDIO-TECHNICA CORP. [23-35]

ASONE CORP. [23-29]
ATEC CO., LTD. [13-15]
AUGQ CO.. LTD. [25-30
BELLMATIC LTD. [26-29] BEX INTER-CORPORATION LTD. [42-11]
BN TECHNOLOGY CORP. [32-227 BHL JAPAN INC. [12-7]
BOSCH REXROTH CORP. [19-46Gf
BRUSHBANK CO. [14-30H]

CACO CHEMICAL INC. [18-33]

BRIGHT CO., LTD. [11-22]
C SUN MFG. LTD. [18-26]
CBC CO., LTD. [32-12]
CHIKUMA SEIKI CO., LTD. [28-237 CHISSO FILTER CO., LTD. [38-47
CHIYODA KOGYO CO., LTD. [Md0-10] CHOSHU INDUSTRY CO.. LTD. [10-307
CHROMA ATE INC. [f371-38]
CHUO CUTTER CO., LTD. [22-8]

CLEAN TECHNOLOGY CO., LTD. [13-79f

CHUGAI RO CO., LTD. [10-24]

CHUO ELECTRIC WORKS LTD. [24-16]
CLEAN VALVE CO., LTD. [19-7]
CLIMB PRODUCTS CO., LTD. [f171-19§ COGNEX K.K. [30-187
COHERENT JAPAN INC. [18-30 CREAPHYS GMEBH [&-32F]
CSTEC CORP. [25-8] CYBER LASER INC. [18-76]
CYBERNET SYSTEMS CO., LTD. [33-297
DAICO THERMOTEC CO.. LTD. [19-002]

DAINICHI TRADING CO.. LTD. [22-38]

DAELIM CORP. [34-18]

DAINICHI SHOJI K.K.  f0-24]

DEMPA PUBLICATIONS, INC. INC. [28-26]
DEOVOSE CO., LTD. [M0-328] DIGITAL TECHNOLOGY  [36-31f

DISPLAYBANK CO., LTD. [35-31f DISPLAYSEARCH  [41-21]

DKSH JAPAN K.K.  [35-11] DM CARD JAPAN CO., LTD. [25-34]

DONGGUAN SUOREC ELECTRONIC MATERIAL C0.,

LTD.  [20-30] ® DR TECHNET CO., LTD. [38-29]
DR. SCHENK JAPAN CO., LTD. f29-17] ® E SQUARE CO., LTD. [17-15]
E.C.CHEMICAL CO., LTD. [20-9] ® EH.CCO. LTD. [12-24]
E.X. PRESS CO., LTD. [32-31] ® FASTERN ELECTRONICS INDUSTRIES CO., LTD. [20-44]
EBA JAPAN CO., LTD. [31-21] ® EDR. LLC [35-35]
EELY-ECW TECHNOLOGY LTD  [39-36] ® EFUN TECHNOLOGY CO., LTD. [37-24]
EIT CO., LTD. [41-18] ® ELECTRONIC JOURNAL INC. [28-15]
ENGINEERING SYSTEM CO., LTD. [36-38] ® ESCHENBACH OPTIK GMBH  /8-32C]
EVONIK DEGUSSA GMBH  [38-21] ® EYE GRAPHICS CO., LTD. [17-29]
FEBACS CO., LTD. [11-4] ® FEC CORP. [11-34]
FILMETRICS JAPAN INC. [28-18] ® FISCHER INSTRUMENTS K.K. [28-31]
® FOUNDATION FOR PROMOTION OF MATERIAL SCIENCE

ECRESGHECH., L TH. 5 1233.4F AND TECHNOLOGY OF JAPAN  [32-35]

FREEBEAR CORP. [14-9 FUJ TEKKO CO., LTD. [24-34]
FUJNFILM GRAPHIC SYSTEMS CO., LTD. [78-8f FUJIKURA KASEI CO., LTD. [M40-29]
FUJMMORI KOGYD CO., LTD. [37-18]

FUJISHOKO MACHINERY CO., LTD. [24-003]

FUJISANKE]I BUSINESS | [f12-19]
FUKUDA CORPORATION  [31-247
FUTAMURA CHEMICAL CO.. LTD. M0-22] FUTEC INC. [28-28]
GEOMATEC CO., LTD. [37-29] GICHO PUBLISHING & ADVERTISING CO., LTD. [34-307
GOLDWIN INC.  f22-307 GS YUASA POWER SUPPLY LTD. [26-15]

H.KEUCHL & CO. LTD. [27-16] HAKUTO Co., LTD. [15-0037

HAMAMATSU METRIX CO., LTD. [28-97

HANGZHOU COBETTER FILTRATION
EGUIPMENT/CHIYODA TRADING CO., LTD. [f35-36]

HAMAMATSU PHOTONICS K.K.  [29-7]

® HARADA CORP. [21-15]



® E.C.CHEMICAL C0O., LTD. [20-9] ® EH.CCO.LTD. [12-24]

® E.X. PRESS CO., LTD. [32-31] ® EASTERN ELECTRONICS INDUSTRIES CO., LTD. [29-44]
® EBA JAPAN CO., LTD. [31-21] ® EDR, LLC [35-35]

® FELY-ECW TECHNOLOGY LTD  [39-36] ® EFUN TECHNOLOGY CO., LTD. [37-24]

® FIT CO., LTD. [1-18] ® F| ECTRONIC JOURNAL INC. [28-15]

® ENGINEERING SYSTEM CO., LTD. [36-38] ® ESCHENBACH OPTIK GMBH  [8-32C]

® FVONIK DEGUSSA GMBH  [38-21] ® FYE GRAPHICS CO., LTD. [17-29]

® FEBACS CO., LTD. [11-4] ® FEC CORP. [11-34]

® FILMETRICS JAPAN INC. [28-18] ® FISCHER INSTRUMENTS K.K. [28-31]

® FREEBEAR CORP. [14-9] ® U TEKKO CO., LTD. [24-34]

® FUJIFILM GRAPHIC SYSTEMS CO., LTD. [18-8] ® FUJIKURA KASEI CO., LTD. [40-29]

® FUJIMORI KOGYO CO., LTD. [37-18] ® FILISANKEI BUSINESS | [12-19]

® FUJISHOKO MACHINERY CO., LTD. [f24-003] ® FUKUDA CORPORATION  [31-24]

® FUTAMURA CHEMICAL CO., LTD. [Md0-22] ® FUTEC INC. [28-28]

® GEOMATEC CO., LTD. [37-29] ® GICHO PUBLISHING & ADVERTISING CO., LTD. [34-30]
® GOLDWIN INC. [22-30] ® G5 YUASA POWER SUPPLY LTD. [26-15]

® H.IKEUCHL& CO., LTD. [21-16] ® HAKUTO CO., LTD. [15-003]

® HAMAMATSU METRIX CO., LTD. [28-9] ® HAMAMATSU PHOTONICS K.K.  [29-7]

® HEIAN CORPORATION CO., LTD. [19-30] ® HERAEUS K.K. [19-19]

® HIGHTEC SYSTEMS CORP. [9-46] ® HI.LAND CO., LTD. [28-003]

® HIROSHIMA PREFECTURAL INSTITUTE OF INDUSTRIAL o

SCIENCE AND TECHNOLOGY  [34-20] HITACHI HIGH-TECHNOLOGIES CO. [32-17]

® HITACHI ZOSEN CORP. [11-38] ® HIWIN CORP. [18-4]

® HOYA CANDEC OPTRONICS K.K. [37-003] ® HUGLE ELECTROMNICS INC. [23-24]

® | SYSTEM CORPORATION  [371-30] ® |CHIA TECHNOLOGIES, LTD. [M0-32K]
® |GUCHI KIKO CO., LTD. [17-16] ® |GUS K.K. [17-8]

® |MPREX INC. [40-002] ® |NCOM CO., LTD. [18-1%]

® |[NOUE KINZOKU KOGYO CO., LTD. [24-4] ® |RIE CORP. [28-27]

® |RIE KOKEN CO., LTD. [16-21] ® |SEL CO., LTD. [23-002]

® |SHII HYOKI CO., LTD. [10-29] ® |SRA SURFACE VISION [8-32K]

® |TO CORP. j[20-15] ® [TOCHU SANKI CORP. [15-307

® |TOCHU SANKI CO., LTD. [24-30] ® |TOH ROKU INC. CO., LTD. [33-4]

® |WASAKI ELECTRIC CO., LTD. [25-33] ® |WASHITA ENGINEERING INC. [15-22]

® J. A. WOOLLAM JAPAN CORP. [31-35] b ,;,;}Pﬂﬂ AIR GASES CO. AIR LIQUIDE JAPAN LTD. [22-
® JAPAN KANIGEN CO., LTD. [25-30] ® JAPAN SCIENCE ENGINEERING CO., LTD. [16-8]
® JAPAN TECHNOLOGY SYSTEM CORP. [23-97 ® JASCO INTERNATIONAL CO., LTD. [33-23]

® JFE TECHNORESEARCH CORP. [30-22] ® JINAN TMMT STONE CO., LTD. [33-7]

® JOY0 ENGINEERING CO., LTD. [15-4] JPTEC CO., LTD. [0-38]



ITO CORP. [20-15]
ITOCHU SANKI CO., LTD. [24-30]
IWASAKI ELECTRIC CO., LTD. [25-33]

JoA.WOOLLAM JAPAN CORP. [31-34

JAPAN KANIGEN CO., LTD. [25-30
JAPAN TECHNOLOGY SYSTEM CORP. [23-9]
JFE TECHNORESEARCH CORP. [30-22]
JOYO ENGINEERING CO.. LTD. [15-4]
JUNKOSHA INC.  [33-12]
KANEMATSU CORP. [10-29]
KANTO CHEMICAL CO.INC. [37-11]

KASUGADENKL, INC. [22-15]

KAWATA MFG. CO., LTD. [23-10]

KEN AUTOMATION INC. [28-11]

KIKUKAWA IRON WORKS, INC. [14-003]

KISCO LTD. [33-30

KOBAYASHI ENGINEERING WORKS, LTD. [26-4]
KOBELCO RESEARCH INSTITUTE, INC. [40-001]
KOKEN LTD. [21-4]

KOREA DISPLAY INDUSTRY ASSOCIATION  [14-30A]

KOTRA (KOREA TRADE-INVESTMENT PROMOTION
AGENCY) [14-30A]

KUBOTEK CORP. [30-44]

KUREHA ELASTOMER CO., LTD. fM0-35]
KURITA WATER INDUSTRIES LTD. [10-16]
KYOEI ELECTRIC CO.. LTD. [24-21]

KYORITSU PHYSICAL DISTRIBUTION SYSTEM CO.,
LTD. [33-36]

LABO CO., LTD. [25-200

LANTECHNICAL SERVICE CQ., LTD. [10-46]
LED LINEAR GMEH [8-3257

LINKSTAR JAPAN CO., LTD. [15-46]

M. O. EXCIMER INC. [11-207

MAEDA KOSEN CO., LTD. [22-200

MARUI GALVANIZING CO., LTD. [16-24]
MCC CO., LTD. [20-10]

MEC CO., LTD. [29-24]

MEIRITSU SEIKI CO., LTD. [13-16]

MEIWA RUBBER CO., LTD. [20-46]

MELTEC CORP. [36-11]

ITOCHU SANKI CORP. [15-307
ITOH ROKU INC. CO., LTD. [33-4]
IWASHITA ENGINEERING INC. [15-22]

JAPAN AIR GASES CO. AIR LIQUIDE JAPAN LTD. [22-
16]

JAPAN SCIENCE ENGINEERING CO., LTD. [16-8]
JASCO INTERNATIONAL CO., LTD. [33-23]
JINAN TMMT STONE CO., LTD. [33-7]

JPTEC CO., LTD. [9-38]

KAMATA INDUSTRY CO., LTD. [23-30]

KANSAI KAKOKI SHOKAI LTD. [23-22]

KANTO KOUKI CO., LTD. [25-307

KAWAKAMI IRON WORKS CO., LTD. [14-16]

KB SEIREN LTD. [21-21]

KEYENCE CO. [32-44]

KIMOTO CO., LTD. [38-34]

KITO CORP. [18-38]

KOBE STEEL, LTD. [27-00%

KOGYOCHOSAKAI PUBLISHING CO., LTD. [17-207
KONICA MINOLTA SENSING, INC. [32-3]

KOREA LASER TECH CO., LTD. [4{0-33]

KOYOSHOKO CO., LTD. [17-24]

KURE GRINDING WHEEL CO., LTD. [13-30f
KURIMOTO PLASTICS CO., LTD. [36-24]
KYODO GIKEN CHEMICAL CO., LTD. [40-17]
KYOEI PRINT GIKEN CO., LTD. [25-38]

KYOSIN ENGINEERING CORP. [14-10]

LANDESMESSE STUTTGART GMEH
LASERCK CORP. [21-007]

LEXER MATRIX INC. [36-003]
LINTEC CORP. [37-44]
MACTECH CORPORATION  [40-32G]

MARUBENI TECHNO-SYSTEMS CORP. [24-4]
MATSUNAMI GLASS IND., LTD. [34-4]

MCK CO., LTD. [36-30]

MECHATROLINK MEMBERS ASSOCIATION  [14-297
MEIRYO TECHNICA CORP. [28-1]

MEK ENGINEERING CORP. & GM ENGINEERING CO.,
LTD. [32-7]

MICRO INSPECTION INC. [14-3087



® KURITA WATER INDUSTRIES LTD. [10-76]

KYOEI ELECTRIC CO., LTD. [f24-21]

KYORITSU PHYSICAL DISTRIBUTION SYSTEM CO.,
LTD. [33-36]

LABO CO,, LTD. [25-207

LANTECHNICAL SERVICE CO., LTD. [10-467
LED LINEAR GMBH [§-32B7

LINKSTAR JAPAN CO., LTD. [15-46]

M. D. EXCIMER INC. [17-207

MAEDA KOSEN CO., LTD. [22-20]

MARUI GALVANIZING CO., LTD. [16-24f
MCC CO.. LTD. [f20-107

MEC CO., LTD. [29-24]

MEIRITSU SEIK| CO., LTD. [13-16]

MEIWA RUBBER CO., LTD. [20-46]

MELTEC CORP. [36-11]
MICRO TECHNOLOGY CO., LTD. [37-003]

MICRONIC JAPAN K.K. [16-22]

MIKADO TRADING CO., LTD. [22-001]

MINATO ELECTRONIC INC. j47-24]

MITSUBISHI CHEMICAL ENGINEERING CORP. [34-43]
MITSUBOSHI DIAMOND INDUSTRIAL CO., LTD. [14-46]

MITSUHASHI CORP. [20-3}

MITSUWA FRONTECH CORP. [33-9]

MORITEX CORP. [32-001]

MURAKAMI COLOR RESEARCH LABORATORY  f32-257
MUSASHINO ENGINEERING CO., LTD. [12-34]
NABEYA BI.TECH CO., LTD. [17-16]

NAGASE & CO., LTD. [30-10]

[25-36]

NAKAMURA MFG CO., LTD. [30-29]

NEO TECHNOLOGY INC. [36-29]

NAGASE & CO.LTD.

NEW WAY AIR BEARINGS INC. [371-24]

NICHIEl KAKOH CO., LTD. [f37-307

NIHON MICRO COATING CO., LTD. [39-307
NIKON CORP. [17-35]

NIPPA CORP. [36-003]

NIPPON DENSHOKU INDUSTRIES CO., LTD. [32-18]
NIPPON FUSSO CO,, LTD. [35-3]

NIPPON PAPER CHEMICALS CO., LTD. [39-24]
NIPPON PETRO CO.. LTD. [38-24]

NIPPON SOLVAY K.K. [40-3]

NIRECO CORP. [29-36]

NODASCREEN CO., LTD. [36-12f

KYODO GIKEN CHEMICAL CO,, LTD. M0-77]
KYOEI PRINT GIKEN CO., LTD. [25-38]

KYOSIN ENGINEERING CORP. [14-10]

LAMDESMESSE STUTTGART GMEH

LASERCK CORP. [271-001]

LEXER MATRIX INC. [36-003]

LINTEC CORP. [37-44f

MACTECH CORPORATION  f40-32G)

MARUBENI TECHNO-SYSTEMS CORP. [24-4]
MATSUNAMI GLASS IND., LTD. [34-4f

MCK CO.. LTD. [36-30f

MECHATROLINK MEMBERS ASSOCIATION  [14-297
MEIRY(O TECHNICA CORP. [28-1]

MEK ENGINEERING CORP. & GM ENGINEERING CO.,
LTD. [32-7]

MICRO INSPECTION INC.  [14-308]

MICROCIRCUS CO., LTD. [39-297

MIDORI ANZEN CO., LTD. [23-38]

MIKI PULLEY CO., LTD. [13-38]

MITSUBISHI CHEMICAL CORP. [34-43]

MITSUBISHI PLASTICS INC. [39-12]

MITSUBOSHI DIAMONDO INDUSTRIAL CO., LTD. [M40-44]

MITSUI CHEMICAL ANALYSIS & CONSULTING SERVICE
INC. [32-13]

MITUTOYO CORP. [28-4]

MOTION CONTROL CO., LTD. [34-97
MUSASHI ENGINEERING, INC_  f15-36]
MUTTO OPTRONICS (SUZHOU) CO., LTD. [M40-32E]
NAGAOKA SANGYOU CO,, LTD. [f37-17]
NAGASE & CO., LTD. [25-36]

NAGASE INTEGREX CO., LTD. [12-001]
NANC TEM CO., LTD. [73-36]

NEOVIEW KOLON CO., LTD. [35-307

NIC AUTOTEC, INC. [22-46]

NIDEK CO., LTD. [37-4]

NIHON SIBERHEGNER K.K. [26-28]

NIKON INSTECH CO., LTD. [f30-003]
MIPPON BEARING CO., LTD. [15-16]
NIFPON FUSSO CO., LTD. [17-4f

NIPPON PAINT CO., LTD. [M0-37

NIPPON PAPER CRECIA CO., LTD. [22-24]
NIPPON ROPER GMBH [29-3]
NIPPONTERFENE CHEMICALS, INC. [39-71]
NISSAN CHEMICAL INDUSTRIES LTD. [35-43]
NOMURA TRADING CO., LTD. [37-24]



NAKAMURA MFG CO.. LTD. /30-29]

NEQ TECHNOLOGY INC. [36-297

NEW WAY AIR BEARINGS INC. [37-24]
NICHIEI KAKOH CO., LTD. [37-30]

NIHON MICRO COATING CO., LTD. /39-30]
NIKON CORP. [17-35]

NIPPA CORP. [36-003]

NIPPON DENSHOKU INDUSTRIES CO., LTD. [32-18]
NIPPON FUSSO CO., LTD. [35-3]

NIPPON PAPER CHEMICALS CO., LTD. f39-24]
NIPPON PETRO CO., LTD. [38-24]
NIPPON SOLVAY K.K. [40-8]

NIRECO CORP. [29-36]

NODASCREEN CO.. LTD. [36-12]
NORITAKE CO.. LTD. [26-8]

0GIC TECHNOLOGIES CO LTD. f23-15]
OHKAWA & CO., LTD. /9-247

OIKE FINE COATING, INC. [36-003]

OKD CO.. LTD. [19-29]

OMRON CORP. [24-33]

OPTO SCIENCE INC. /29-23]

OPTROMNICS CO., LTD. [39-9]

OSADA CORP. [22-290]

OSRAM GMBH [8-32E]

OTSUKA ELECTRONICS CO.. LTD. [30-30]
PAIONIA FURYOKUKI CO., LTD. [20-4]

PECFPLE & TECHNOLOGY INC. [r4-30F]

PIJAPAN CO.. LTD. [19-8]
PRECITEC JAPAN LTD. [31-18]
PRIME NET INC. [13-4]
RAYDENT INDUSTRIAL CO., LTD. [79-4]

RAYTRONICS CORP. [31-10f

RESEARCH LABCORATORY OF PLASTICS TECHNOLOGY

CO.. LTD. [25-22]
RION CO.. LTD. [21-10]

RYOKA SYSTEMS INC. [34-43]

SAES GETTERS JAPAN CO.. LTD. [34-23]
SAKAI MANUFACTURING CO., LTD. [12-207
SANGYO TIMES . INC. [32-21]

SANMKI ENGINEERING CO., LTD. /21-38]
SANKYO SEISAKUSHO CO. [19-9]

SANWA COKEN  [22-10]

SBB TECH CO., LTD. [13-10]

SCHOTT NIPPON K.K. [35-1%]

SEIWA OPTICAL CO., LTD. [13-24]
SEKISUI CHEMICAL CO., LTD. [26-23]
SEMICONDUCTOR DISPLAY CORP. j10-22]
[31-12]

SFA ENGINEERING CORP. [12-4]

SENSOFAR TECH SL

SHENZHEN JMT GLASS CO., LTD. [36-18]

NANC TEM CO., LTD. [13-36]

NEOVIEW KOLON CO., LTD. [35-307

NIC AUTOTEC. INC. [22-46]

NIDEK CO., LTD. [37-4]

NMIHON SIBERHEGNER K.K. [26-28]

NIKON INSTECH CO., LTD. /[30-003]
MIPPON BEARING CO., LTD. [15-76]
NIPPON FUSSO CO., LTD. [17-4]

NIPPON PAINT CO., LTD. f40-3]

NIPPON PAPER CRECIA CO., LTD. /22-24]
NIPPON ROPER GMBH  /29-3]
NIPPONTERPENE CHEMICALS, INC. [39-71]
MISSAN CHEMICAL INDUSTRIES LTD. [35-43]7
NOMURA TRADING CO., LTD. [37-24]

NOVALED AG CORP. [8-32H]

OGING SEIKI CO., LTD. [22-4]

OHKURA INDUSTRY CO., LTD. [371-4]

0J1 SCIENTIFIC INSTRUMENTS CO., LTD. f28-7]
OLYMPUS CORP. [32-4]

OPTART CO., LTD. [231-36]

OPTOPIA CO.. LTD. [19-16]

ORC MANUFACTURING CO., LTD. [14-24]
OSAKA GAS CHEMICALS CO., LTD. [M0-18]
OSRAM OPTO SEMICONDUCTORS  f8-32D]
0ZU CORPORATION  j20-23]

PARKER CORPORATION CO., LTD. [36-3]

PHOTONICS INDUSTRY & TECHNOLOGY DEVELOPMENT

ASSOCIATION  [36-20]
PRECISION GRANITE W CO.. LTD. [16-30]
PRESS JOURNAL INC. [40-9]

GSES INC.  [33-44]

RAYOMN INDUSTRIAL CO.. LTD. [27-24]
RENISHAW K.K. [37-87

RIKEN KEIKI CO., LTD. [f33-77f

ROKITECHNO CO.. LTD. [33-18
SAEJONG INDv  [14-3004

SAKAGUCHI E.H VOC CORP. [17-97
SAKAMOTO ZOKI CO., LTD. [f24-16]
SANGY O KAIHATSUKIKO INC.  [34-147
SANKYO CO., LTD. [17-002]

SANMEI MECHANICAL INC. [12-38]
SAFUKA INDUSTRIES CO., LTD. [14-3]
SCHNEIDER ASIA PACIFIC LTD. [8-32A7
SE CO..LTD. [20-0071]

SEKIGAHARA SEISAKUSHO LTD. [72-23]
SEMI SYSCO CO., LTD. [f12-33]
SENLIGHTS CO.. LTD. [9-347

SENSOFAR TECH SL [371-127
SHELDAHL  [3&-247

SHENZHEN KEIRAKU OPTICAL-ELECTRONIC CO.,
LTD. f20-307



SANKYO SEISAKUSHO CO. [19-97
SANWA COKEN  f22-70F

SBB TECH CO.. LTD. [713-10f
SCHOTT NIPPON K.K. [35-127
SEIWA OPTICAL CO., LTD. [J13-24]
SEKISUI CHEMICAL CO.. LTD. [26-237
SEMICONDUCTOR DISPLAY CORP. [10-22]
SENSOFAR TECH SL f37-727

SFA ENGINEERING CORP. [12-47

SHENZHEN JMT GLASS CO., LTD. [36-T&f

SHENZHEN SELEN SCIENCE & TECHNOLOGY CO.,
LTD. [27-8]

SHIN-ElI SANGYO CO., LTD. [22-21]
SHINKCG CO.. LTD. [f17-237
SHINKO SEIKI CO., LTD. [18-46]

SHODA IRCON WORKS CO., LTD. [f72-767
SHOWA SCIENCE CO.. LTD. [T9-24]
SOFT SERVO SYSTEMS. INC. [15-247
SOLUTECH CO., LTD. [25-47

SOMAX CO., LTD. Jfr2-704

SOCONHAN ENGINEERING CORP. [14-237
SPRAYING SYSTEMS CO.. JAPAN [20-247
SUGATSUNE KOGYOQ CO., LTD. [f17-0017
SUMIKIN BUSSAN CORP. [14-46Gf
SUMITCOMO CHEMICAL CO., LTD. M71-Ff

SUMITOMO HEAVY INDUSTRIES MECHATRONICS
LTD. [16-36]

SUM A.KAKEN CO., LTD. [30-337

SUNLIKY INDUSTRY LTD. [38-227

SUPER ELITE TECHNOLOGY CO., LTD. [Md0-32F]
SULZHOU HYTT PLASTIC CO., LTD. [f22-357

TAEWOO CO_, LTD. [f26-21F

TAISEI CORP. [M-167

TAIWAN GRACE INTERNATIONAL CORP. [M0-32H]
TAKAHASHI KEISEI CORP. [25-76]

TAKESHO CO., LTD. [73-33]

TAPEX CO., LTD. [14-30E5]
TECHNO ROLL CO., LTD. [26-747
[29-307

TECHNOS JAPAN CORP. [29-0037

TECHNOS CO., LTD.

TERAOKA SEISAKUSHO CO.. LTD. f40-237
THE JAPAN STEEL WORKS LTD. [f23-76]
THE NIKKAN KOGYO SHIMBUN LTD. /33-003]
THINKY CORP. [19-10]
THREEBOND CO.. LTD. [38-307
TOAGOSEI CO.. LTD. [39-18]
TOKAI SHOJI CO., LTD. [39-37
TOKUYAMA CORP. [33-24]
TOP TOUCH ELECTRONICS CO., LTD. f40-30]
TORAY ENGINEERING CO.. LTD. [30-47
[24-46]

TOTTORI PREFECTURAL GOVERNMENT  [36-003]

TOSHIBA MACHINE CO., LTD.
TOYO CORP. [32-36G7

TOYO KOKEN K.K. [16-767

TOYO MACHINERY & METAL CO., LTD. [f17-300
TRANSTECH INC. [22-23F

TSUKATANI HAMONO MFG, CO. LTD. [24-707

TTS CORP. [17-247

SANMEI MECHANICAL INC. [f12-387

SAFUKA INDUSTRIES CO_, LTD. [14-37
SCHNEIDER ASIA PACIFIC LTD.

[20-0017

[8-32A7
SE CO., LTD.
SEKIGAHARA SEISAKUSHO LTD. [72-23]
SEMI SYSCO CO., LTD. [72-33]
SENLIGHTS CO.. LTD. [9-347

SENSOFAR TECH SL f37-12]
SHELDAHL  [38-24]

SHENZHEN KEIRAKU OPTICAL-ELECTRONIC CO.,
LTD. /f20-307

SHENZHEN YAWEI INFORMATION CO., LTD. [35-797

SHIN-ETSU CHEMICAL CO., LTD. [36-447
SHINKO ELECTRIC CO., LTD.
SHINTECH, INC. [28-12]

SHODA TECHTRON CORP. j[fi11-107

[31-117

SIGMA KOKI CO., LTD. [f29-T8]
SOFTAL JAPAN LTD. [1&-003]7
SOMAR CORP. [37-727
SONAC INC. [f20-387

SPECTRIS CO. [20-38]

STELLA CORPORATION CO., LTD. j[f19-387
SUMIKA CHEMICAL ANALYSIS SERVICE LTD.

SUMIRON CO.. LTD. [39-717]

[32-297

SUMITOMO HEAVWVY INDUSTRIES LTD. [76-36GF
SUMITOMOC HEAVY INDUSTRIES MODERN, LTD

SUN TOX CO., LTD. [f33-247
SUN-TEC CO. LTD. [16-4]
SURFACETECH CO., LTD.

SULUTORA CORP.  [39-237

F39-317

TAICA CORP. [37-21F

TAIWAN EXTERNAL TRADE DEVELOPMENT COUNCIL
[£0-324 ]

TANO INDUSTRIAL CO., LTD. [35-47
TAKENAKA CORP. [T0-36]
TANKEN SEAL SEIKO CO., LTD. j[f12-307
TATSUTA SYSTEM ELECTRONICS CO., LTD.

[39-377

[37-36]
TECHNO TIMES CO., LTD.
TECHNOS CO., LTD. [27-7]
TEKMNEK JAPAN LTD  f23-21]
THE CHEMICAL DAILY CO., LTD. [38-12]
THE JAPAN STEEL WORKS, LTD. [715-4]
THINK LABORATORY CO., LTD. [25-10]
THK CO., LTD. [74-47
TNF CORP. [14-30G]
TOHOKU DEVICE CO., LTD.
TOKKYOKIKI CORP. [79-15]

TOKYQ ELECTRON LTD. [17-45]

[10-347

TOPRE CORPORATION  jd7-22]
TORAY PRECISION K.K.
[33-87

TOUCH PANEL LABORATORIES CO., LTD.

[19-257
TOTO LTD.
[ T-44]
TOYO INK MFG. CO., LTD. f47-297

TOYO LINT FREE CO., LTD. /27-29]

TOYOTA TSUSHO CORP. [38-21]

TRITEK CO., LTD. [37-35]

TSUKISHIMA KIKAI CO., LTD. [13-23]

TUNGTAY{KHUNSHAN) VACUUM COATING ENGINEERING

CO., LTD. [34-36]

f23-47



TSUKATANI HAMONO MEG, CO._. LTD. [24-70f -
TTS CORP. Ji7-24] -
UMIBRIGHT CHEMICAL CO.. LTD. [&40-324 -
W TECHHNOLOGY CO., LTD. [20-4F -
VASTVIEW TECHNOLOGY INC.  (34-002] -
WATAMABE CO.. LTD. [T1-003] -
XEVIOS CORP. [13-20f -
YA MAN LTD. [28-32] -
YOKOHAMA OILS&FATS INDUSTRY CO.. LTD. f35-23] -
YUMEX INC. [37-297 -
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MAE
MECHATROMNICS DESIGN NEWS

TSUKISHIMA KIKAI CO_, LTD.

TUNGTAY(KUNSHAN) VACUUM COATING ENGIMEERING
CO., LTD. [34-36]

URATANI SYO CO., LTD.
VAISALA K K. J2o-207

[271-34f
fTG-1oF7

[73-23F

F26-227

VESSEL CO., INC.
WVWATTY CO.. LTD.
YAMABUN ELECTRONICS CO_, LTD. /28-8F
WOKOGAWA BRIDGE CORP.  [T4-T57

YUASA TECHNICAL ENGINEERING CoO., LTD.  JT2-007]
FEOMN CORP. [H0-247

*rame of manufacturers are partly provided.
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§1040.11

compatibility requirements for a laser
energy source that will assure compli-
ance of the laser product with this sec-
tion and §1040.11.

(vi) In the case of laser products clas-
sified with a 7 millimeter diameter ap-
erture stop as provided in paragraph
(e)(3)(1) of this section, if the use of a 50
millimeter diameter aperture stop
would result in a higher clsssification
of the product, the following warning
shall be included in the user informa-
tion: “CAUTION—The use of optical in-
struments with this product will in-
crease eye hazard.”

(2) Purchasing and servicing informa-
tion. Manufacturers of laser products
shall provide or cause to be provided:

(i) In all catalogs, specification
sheets, and descriptive brochures per-
taining to each laser product, a legible
reproduction (color optional) of the
class designation and warning required
by paragraph (g) of this section to be
affixed to that product, including the
information required for positions 1, 2,
and 3 of the applicable logotype (figure
1 of paragraph (g)(1)(ii) or figure 2 of
paragraph (g)(2)(ii) of this section).

(ii) To servicing dealers and distribu-
tors and to others upon request at a
cost not to exceed the cost of prepara-
tion and distribution, adequate in-
structions for service adjustments and
service procedures for each laser prod-
uct model, including clear warnings
and precautions to be taken to avoid
possible exposure to laser and collat-
eral radiation in excess of the acces-
sible emission limits in tables I, II-A,
II, ITII-A, III-B, and VI of paragraph (d)
of this section, and a schedule of main-
tenance necessary to keep the product
in compliance with this section and
§1040.11; and in all such service instruc-
tions, a listing of those controls and
procedures that could be utilized by
persons other than the manufacturers
or the manufacturer’s agents to in-
crease accessible emission levels of ra-
diation and a clear description of the
location of displaceable portions of the
protective housing that could allow
human access to laser or collateral ra-
diation in excess of the accessible
emission limits in tables I, II-A, II, III-
A, ITTI-B, and VI of paragraph (d) of this
section. The instructions shall include
protective procedures for service per-

21 CFR Ch. | (4-1-02 Edition)

sonnel to avoid exposure to levels of
laser and collateral radiation known to
be hazardous for each procedure or se-
quence of procedures to be accom-
plished, and legible reproductions
(color optional) of required labels and
hazard warnings.

(i) Modification of a certified product.
The modification of a laser product,
previously certified under §1010.2, by
any person engaged in the business of
manufacturing, assembling, or modi-
fying laser products shall be construed
as manufacturing under the act if the
modification affects any aspect of the
product’s performance or intended
function(s) for which this section and
§1040.11 have an applicable require-
ment. The manufacturer who performs
such modification shall recertify and
reidentify the product in accordance
with the provisions of §§1010.2. and
1010.3.

(The information collection requirements
contained in paragraph (a)(3)(ii) were ap-
proved by the Office of Management and
Budget under control number 0910-0176)

[50 FR 33688, Aug. 20, 1985; 50 FR 42156, Oct.
18, 1985; 65 FR 17138, Mar. 31, 2000]

§1040.11 Specific purpose laser prod-
ucts.

(a) Medical laser products. Each med-
ical laser product shall comply with all
of the applicable requirements of
§1040.10 for laser products of its class.
In addition, the manufacturer shall:

(1) Incorporate in each Class III or IV
medical laser product a means for the
measurement of the level of that laser
radiation intended for irradiation of
the human body. Such means may have
an error in measurement of no more
than 20 percent when calibrated in ac-
cordance with paragraph (a)(2) of this
section. Indication of the measurement
shall be in International System Units.
The requirements of this paragraph do
not apply to any laser radiation that is
all of the following:

(i) Of a level less than the accessible
limits of Class IIla; and

(ii) Used for relative positioning of
the human body; and

(iii) Not used for irradiation of the
human eye for ophthalmic purposes.

(2) Supply with each Class III or IV
medical laser product instructions
specifying a procedure and schedule for

640
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Food and Drug Administration, HHS

calibration of the measurement system
required by paragraph (a)(1) of this sec-
tion.

(3) Affix to each medical laser prod-
uct, in close proximity to each aper-
ture through which is emitted acces-
sible laser radiation in excess of the ac-
cessible emission limits of Class I, a
label bearing the wording: ‘‘Laser aper-
ture.”

(b) Surveying, leveling, and alignment
laser products. Bach surveying, leveling.
or alignment laser product shall com-
ply with all of the applicable require-
ments of §1040.10 for a Class I, ITIa, II or
IIIa laser product and shall not permit
human access to laser radiation in ex-
cess of the accessible emission limits of
Class IITa.

(c) Demonstration laser products. Each
demonstration laser product shall com-
ply with all of the applicable require-
ments of §1040.10 for a Class I, Ila, II, or
IIIa laser product and shall not permit
human access to laser radiation in ex-
cess of the accessible emission limits of
Class I and, if applicable, Class Ila,
Class II, or Class IIla.

[50 FR 33702, Aug. 20, 1985]

§1040.20 Sunlamp products and ultra-
violet lamps intended for use in
sunlamp products.

(a) Applicability. (1) The provisions of
this section, as amended, are applica-
ble as specified herein to the following
products manufactured on or after Sep-
tember 8, 1986.

(i) Any sunlamp product.

(ii) Any ultraviolet lamp intended for
use in any sunlamp product.

(2) Sunlamp products and ultraviolet
lamps manufactured on or after May 7,
1980, but before September 8, 1986, are
subject to the provisions of this section
as published in the FEDERAL REGISTER
of November 9, 1979 (44 FR 65357).

(b) Definitions. As used in this section
the following definitions apply:

(1) Exposure position means any posi-
tion, distance, orientation, or location
relative to the radiating surfaces of the
sunlamp product at which the user is
intended to be exposed to ultraviolet
radiation from the product, as rec-
ommended by the manufacturer.

(2) Intended means the same as
tended uses’ in §801.4.

s

1n-

§1040.20

(3) Irradiance means the radiant
power incident on a surface at a speci-
fied location and orientation relative
to the radiating surface divided by the
area of the surface, as the area be-
comes vanishingly small, expressed in
units of watts per square centimeter
(W/cm?2).

(4) Maximum exposure time means the
greatest continuous exposure time in-
terval recommended by the manufac-
turer of the product.

(5) Maximum timer interval means the
greatest time interval setting on the
timer of a product.

(6) Protective eyewear means any de-
vice designed to be worn by users of a
product to reduce exposure of the eyes
to radiation emitted by the product.

() Spectral irradiance means the irra-
diance resulting from radiation within
a wavelength range divided by the
wavelength range as the range becomes
vanishingly small, expressed in units of
watts per square centimeter per
nanometer (W/(cmznm)).

(8) Spectral transmittance means the
spectral irradiance transmitted
through protective eyewear divided by
the spectral irradiance incident on the
protective eyewear.

(9) Sunlamp product means any elec-
tronic product designed to incorporate
one or more ultraviolet lamps and in-
tended for irradiation of any part of
the living human body, by ultraviolet
radiation with wavelengths in air be-
tween 200 and 400 nanometers, to in-
duce skin tanning.

(10) Timer means any device incor-
porated into a product that terminates
radiation emission after a preset time
interval.

(11) Ultraviolet lamp means any lamp
that produces ultraviolet radiation in
the wavelength interval of 200 to 400
nanometers in air and that is intended
for use in any sunlamp product.

(c) Performance requirements—(1) Irra-
diance ratio limits. For each sunlamp
product and ultraviolet lamp, the ratio
of the irradiance within the wave-
length range of greater than 200
nanometers through 260 nanometers to
the irradiance within the wavelength
range of greater than 260 nanometers
through 320 nanometers may not ex-
ceed 0.003 at any distance and direction
from the product or lamp.

641



§1040.10

Drug Administration, may grant an ex-
emption from one or more of the state-
ments (radiation safety warnings) spec-
ified in paragraph (c)(6)(i) of this sec-
tion. Such exemption shall be based
upon a determination by the Director
that the microwave oven model for
which the exemption is sought should
continue to comply with paragraphs (c)
(1), (2), and (3) of this section under the
adverse condition of use addressed by
such precautionary statement(s). An
original and two copies of applications
shall be submitted to the Dockets Man-
agement Branch (HFA-305), Food and
Drug Administration, rm. 1-23, 12420
Parklawn Dr., Rockville, MD 20857.
Copies of the written portion of the ap-
plication, including supporting data
and information, and the Director’s ac-
tion on the application will be main-
tained by the Branch for public review.
The application shall include:

(@) The specific microwave oven
model(s) for which the exemption is
sought.

(b) The specific radiation safety
warning(s) from which exemption is
sought.

(c) Data and information which clear-
ly establish that one or more of the ra-
diation safety warnings in paragraph
(c)(6)(i) of this section is not necessary
for the specified microwave oven
model(s).

(d) Such other information and a
sample of the applicable product if re-
quired by regulation or by the Direc-
tor, Center for Devices and Radiologi-
cal Health, to evaluate and act on the
application.

[38 FR 28640, Oct. 15, 1973, as amended at 40
FR 14752, Apr. 4, 1975; 40 FR 52007, Nov. 7,
1975; 46 FR 8461, Jan. 27, 1981; 48 FR 57482,
Dec. 30, 1983; 50 FR 13566, Apr. 5, 1985; 53 FR
11254, Apr. 6, 1988; 59 FR 14365, Mar. 28, 1994]

PART 1040—PERFORMANCE
STANDARDS FOR LIGHT-EMITTING
PRODUCTS

Sec.

1040.10 Laser products.

1040.11 Specific purpose laser products.

1040.20 Sunlamp products and ultraviolet
lamps intended for use in sunlamp prod-
ucts.

1040.30 High-intensity mercury vapor dis-
charge lamps.

21 CFR Ch. | (4-1-97 Edition)

AUTHORITY: Secs. 501, 502, 510, 515-520, 701,
801 of the Federal Food, Drug, and Cosmetic
Act (21 U.S.C. 351, 352, 360, 360e-360j, 371, 381);
secs. 354-360F of the Public Health Service
Act (42 U.S.C. 263b-263n).

§1040.10 Laser products.

(a) Applicability. The provisions of
this section and §1040.11, as amended,
are applicable as specified to all laser
products manufactured or assembled
after August 1, 1976, except when:

(1) Such a laser product is either sold
to a manufacturer of an electronic
product for use as a component (or re-
placement) in such electronic product,
or

(2) Sold by or for a manufacturer of
an electronic product for use as a com-
ponent (or replacement) in such elec-
tronic product, provided that such
laser product:

(i) Is accompanied by a general warn-
ing notice that adequate instructions
for the safe installation of the laser
product are provided in servicing infor-
mation available from the complete
laser product manufacturer under para-
graph (h)(2)(ii) of this section, and
should be followed,

(ii) Is labeled with a statement that
it is designated for use solely as a com-
ponent of such electronic product and
therefore does not comply with the ap-
propriate requirements of this section
and §1040.11 for complete laser prod-
ucts, and

(iii) Is not a removable laser system
as described in paragraph (c)(2) of this
section; and

(3) The manufacturer of such a laser
product, if manufactured after August
20, 1986:

(i) Registers, and provides a listing
by type of such laser products manu-
factured that includes the product
name, model number and laser medium
or emitted wavelength(s). The registra-
tion and listing shall include the name
and address of the manufacturer and
shall be submitted to the Director, Of-
fice of Compliance (HFZ-300), Center
for Devices and Radiological Health,
5600 Fishers Lane, Rockville, MD 20857.

(ii) Maintains and allows access to
any sales, shipping, or distribution
records that identify the purchaser of
such a laser product by name and ad-
dress, the product by type, the number
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Food and Drug Administration, HHS

of units sold, and the date of sale (ship-
ment). These records shall be main-
tained and made available as specified
in §1002.31.

(b) Definitions. As used in this section
and §1040.11, the following definitions
apply:

(1) Accessible emission level means the
magnitude of accessible laser or collat-
eral radiation of a specific wavelength
and emission duration at a particular
point as measured according to para-
graph (e) of this section. Accessible
laser or collateral radiation is radi-
ation to which human access is pos-
sible, as defined in paragraphs (b) (12),
(15), and (22) of this section.

(2) Accessible emission limit means the
maximum accessible emission level
permitted within a particular class as
set forth in paragraphs (c), (d), and (e)
of this section.

(3) Aperture means any opening in the
protective housing or other enclosure
of a laser product through which laser
or collateral radiation is emitted,
thereby allowing human access to such
radiation.

(4) Aperture stop means an opening
serving to limit the size and to define
the shape of the area over which radi-
ation is measured.

(5) Class | laser product means any
laser product that does not permit ac-
cess during the operation to levels of
laser radiation in excess of the acces-
sible emission limits contained in
Table | of paragraph (d) of this sec-
tion.t

(6) Class lla laser product means any
laser product that permits human ac-
cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in
Table I, but does not permit human ac-
cess during operation to levels of laser
radiation in excess of the accessible
emission limits contained in Table I1-A
of paragraph (d) of this section.2

(7) Class Il laser product means any
laser product that permits human ac-

1Class | levels of laser radiation are not
considered to be hazardous.

2Class lla levels of laser radiation are not
considered to be hazardous if viewed for any
period of time less than or equal to 1 x 103
seconds but are considered to be a chronic
viewing hazard for any period of time greater
than 1 x 103 seconds.

§1040.10

cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in
Table I1-A, but does not permit human
access during operation to levels of
laser radiation in excess of the acces-
sible emission limits contained in
Table Il of paragraph (d) of this sec-
tion.3

(8) Class llla laser product means any
laser product that permits human ac-
cess during operation to levels of visi-
ble laser radiation in excess of the ac-
cessible emission limits contained in
Table Il, but does not permit human
access during operation to levels of
laser radiation in excess of the acces-
sible emission limits contained in
Table I11-A of paragraph (d) of this sec-
tion.4

(9) Class Illb laser product means any
laser product that permits human ac-
cess during operation to levels of laser
radiation in excess of the accessible
emission limits of Table I11-A, but does
not permit human access during oper-
ation to levels of laser radiation in ex-
cess of the accessible emission limits
contained in Table I111-B of paragraph
(d) of this section.>

(10) Class Il laser product means any
Class Illa or Class Il1b laser product.

(11) Class IV laser product means any
laser that permits human access during
operation to levels of laser radiation in
excess of the accessible emission limits
contained in Table I11-B of paragraph
(d) of this section.®

(12) Collateral radiation means any
electronic product radiation, except
laser radiation, emitted by a laser
product as a result of the operation of
the laser(s) or any component of the
laser product that is physically nec-
essary for the operation of the laser(s).

3Class Il levels of laser radiation are con-

sidered to be a chronic viewing hazard.

4Class llla levels of laser radiation are con-
sidered to be, depending upon the irradiance,
either an acute intrabeam viewing hazard or
chronic viewing hazard, and an acute view-
ing hazard if viewed directly with optical in-
struments.

5Class Illb levels of laser radiation are con-
sidered to be an acute hazard to the skin and
eyes from direct radiation.

6Class 1V levels of laser radiation are con-
sidered to be an acute hazard to the skin and
eyes from direct and scattered radiation.
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(13) Demonstration laser product means
any laser product manufactured, de-
signed, intended, or promoted for pur-
poses of demonstration, entertainment,
advertising display, or artistic com-
position. The term ‘‘demonstration
laser product’ does not apply to laser
products which are not manufactured,
designed, intended, or promoted for
such purposes, even though they may
be used for those purposes or are in-
tended to demonstrate other applica-
tions.

(14) Emission duration means the tem-
poral duration of a pulse, a series of
pulses, or continuous operation, ex-
pressed in seconds, during which
human access to laser or collateral ra-
diation could be permitted as a result
of operation, maintenance, or service
of a laser product.

(15) Human access means the capacity
to intercept laser or collateral radi-
ation by any part of the human body.
For laser products that contain Class
IlIb or IV levels of laser radiation,
““human access’ also means access to
laser radiation that can be reflected di-
rectly by any single introduced flat
surface from the interior of the product
through any opening in the protective
housing of the product.

(16) Integrated radiance means radiant
energy per unit area of a radiating sur-
face per unit solid angle of emission,
expressed in joules per square centi-
meter per steradian (Jcm~—2sr—1).

(17) Invisible radiation means laser or
collateral radiation having wave-
lengths of equal to or greater than 180
nm but less than or equal to 400 nm or
greater than 710 nm but less than or
equal to 1.0 X 106 nm (1 millimeter).

(18) Irradiance means the time-aver-
aged radiant power incident on an ele-
ment of a surface divided by the area of
that element, expressed in watts per
square centimeter (W cm~2).

(19) Laser means any device that can
be made to produce or amplify electro-
magnetic radiation at wavelenghts
greater than 250 nm but less than or
equal to 13,000 nm or, after August 20,
1986, at wavelengths equal to or greater
than 180 nm but less than or equal to
1.0X10% nm primarily by the process of
controlled stimulated emission.

(20) Laser energy source means any de-
vice intended for use in conjunction

21 CFR Ch. | (4-1-97 Edition)

with a laser to supply energy for the
operation of the laser. General energy
sources such as electrical supply mains
or batteries shall not be considered to
constitute laser energy sources.

(21) Laser product means any manu-
factured product or assemblage of com-
ponents which constitutes, incor-
porates, or is intended to incorporate a
laser or laser system. A laser or laser
system that is intended for use as a
component of an electronic product
shall itself be considered a laser prod-
uct.

(22) Laser radiation means all electro-
magnetic radiation emitted by a laser
product within the spectral range spec-
ified in paragraph (b)(19) of this section
that is produced as a result of con-
trolled stimulated emission or that is
detectable with radiation so produced
through the appropriate aperture stop
and within the appropriate solid angle
of acceptance, as specified in paragraph
(e) of this section.

(23) Laser system means a laser in
combination with an appropriate laser
energy source with or without addi-
tional incorporated components. See
paragraph (c)(2) of this section for an
explanation of the term ‘‘removable
laser system.”

(24) Maintenance means performance
of those adjustments or procedures
specified in user information provided
by the manufacturer with the laser
product which are to be performed by
the user for the purpose of assuring the
intended performance of the product. It
does not include operation or service as
defined in paragraph (b) (27) and (38) of
this section.

(25) Maximum output means the maxi-
mum radiant power and, where applica-
ble, the maximum radiant energy per
pulse of accessible laser radiation
emitted by a laser product during oper-
ation, as determined under paragraph
(e) of this section.

(26) Medical laser product means any
laser product which is a medical device
as defined in 21 U.S.C. 321(h) and is
manufactured, designed, intended or
promoted for in vivo laser irradiation
of any part of the human body for the
purpose of: (i) Diagnosis, surgery, or
therapy; or (ii) relative positioning of
the human body.
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(27) Operation means the performance
of the laser product over the full range
of its functions. It does not include
maintenance or service as defined in
paragraphs (b) (24) and (38) of this sec-
tion.

(28) Protective housing means those
portions of a laser product which are
designed to prevent human access to
laser or collateral radiation in excess
of the prescribed accessible emission
limits under conditions specified iIn
this section and in §1040.11.

(29) Pulse duration means the time in-
crement measured between the half-
peak-power points at the leading and
trailing edges of a pulse.

(30) Radiance means time-averaged
radiant power per unit area of a radiat-
ing surface per unit solid angle of emis-
sion, expressed in watts per square cen-
timeter per steradian (W cm~—2sr—1).

(31) Radiant energy means energy
emitted, transferred or received in the
form of radiation, expressed in joules
).
(32) Radiant exposure means the radi-
ant energy incident on an element of a
surface divided by the area of the ele-
ment, expressed in joules per square
centimeter (Jcm~—2)

(33) Radiant power means time-aver-
aged power emitted, transferred or re-
ceived in the form of radiation, ex-
pressed in watts (W).

(34) Remote interlock connector means
an electrical connector which permits
the connection of external remote
interlocks.

(35) Safety interlock means a device
associated with the protective housing
of a laser product to prevent human ac-
cess to excessive radiation in accord-
ance with paragraph (f)(2) of this sec-
tion.

(36) Sampling interval means the time
interval during which the level of ac-
cessible laser or collateral radiation is
sampled by a measurement process.
The magnitude of the sampling inter-
val in units of seconds is represented
by the symbol (t).

(37) Scanned laser radiation means
laser radiation having a time-varying
direction, origin or pattern of propaga-
tion with respect to a stationary frame
of reference.

(38) Service means the performance of
those procedures or adjustments de-

§1040.10

scribed in the manufacturer’s service
instructions which may affect any as-
pect of the product’s performance for
which this section and §1040.11 have ap-
plicable requirements. It does not in-
clude maintenance or operation as de-
fined in paragraphs (b) (24) and (27) of
this section.

(39) Surveying, leveling, or alignment
laser product means a laser product
manufactured, designed, intended or
promoted for one or more of the follow-
ing uses:

(i) Determining and delineating the
form, extent, or position of a point,
body, or area by taking angular meas-
urement.

(i) Positioning or adjusting parts in
proper relation to one another.

(iii) Defining a plane, level,
vation, or straight line.

(40) Visible radiation means laser or
collateral radiation having wave-
lengths of greater than 400 nm but less
than or equal to 710 nm.

(41) Warning logotype means a logo-
type as illustrated in either Figure 1 or
Figure 2 of paragraph (g) of this sec-
tion.

(42) Wavelength means the propaga-
tion wavelength in air of electro-
magnetic radiation.

(c) Classification of laser products— (1)
All laser products. Each laser product
shall be classified in Class I, lla, II,
I1la, Illb, or IV in accordance with defi-
nitions set forth in paragraphs (b) (5)
through (11) of this section. The prod-
uct classification shall be based on the
highest accessible emission level(s) of
laser radiation to which human access
is possible during operation in accord-
ance with paragraphs (d), (e), and (f)(1)
of this section.

(2) Removable laser systems. Any laser
system that is incorporated into a
laser product subject to the require-
ments of this section and that is capa-
ble, without modification, of producing
laser radiation when removed from
such laser product, shall itself be con-
sidered a laser product and shall be
separately subject to the applicable re-
quirements in this subchapter for laser
products of its class. It shall be classi-
fied on the basis of accessible emission
of laser radiation when so removed.

(d) Accessible emission limits. Acces-
sible emission limits for laser radiation

ele-

559



§1040.10

in each class are specified in Tables I,
11-A, 11, 111-A, and Il11-B of this para-
graph. The factors, ki and k; vary with
wavelength and emission duration.
These factors are given in Table IV of
this paragraph, with selected numeri-
cal values in Table V of this paragraph.
Accessible emission limits for collat-
eral radiation are specified in Table VI
of this paragraph.

21 CFR Ch. | (4-1-97 Edition)

NOTES APPLICABLE TO TABLES I, 1I-A,
I, 111-A AND 111-B:

(1) The factors k; and k. are wave-
length-dependent correction factors de-
termined from Table IV.

(2) The variable t in the expressions
of emission limits is the magnitude of
the sampling interval in units of sec-
onds.
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TABLE V

SELECTED NUMERICAL SOLUTIONS FOR kl AND k2

§1040.10

Wavelength & k
(hanometers) ! 2
<100 1=300 ] 1=1000 1=3000 210,000
180 1.0
300 1.0
302 1.0
303 1.32
304 2.09
305 3.3
306 6.25
307 8.32
308 132
309 209
310 331 1.0
3n 52.5
312 83.2
313 132.0
314 209.0
315 330.0
400 330.0
401 1.0
500 1.0
600 1.0
700 1.0
710 1.05 1 1 11 33 11.0
720 1.09 1 1 21 6.3 21.0
730 1.14 1 1 2 93 310
740 1.20 1 1.2 4.1 120 41.0
750 1.26 1 1.5 5.0 16.0 50.0
760 1.31 1 1.8 6.0 18.0 60.0
770 1.37 1 2.1 7.0 21.0 70.0
780 1.43 1 24 8.0 240 80.0
790 1.50 1 2.7 9.0 27.0 90.0
800 1.56 1 3.0 10.0 30.0 100.0
850 1.95 1 3.0 10.0 30.0 100.0
900 2.44 1 3.0 10.0 30.0 100.0
950 3.0 1 3.0 10.0 30.0 100.0
1000 3.82 1 3.0 10.0 30.0 100.0
1050 4.78 1 3.0 10.0 30.0 100.0
1060 5.00 1 3.0 10.0 30.0 100.0
1100 5.00 1 3.0 10.0 30.0 100.0
1400 5.00 1 3.0 10.0 300 100.0
1500 1.0
1540 100.0* 10
1600 1.0 :
1.0X10 1.0

* The factor ky = 100.0 when t < 10=7 . and k, = 1.0whent > 10~7
1 1

Note: The variable (t) is the magnitude of the sampling interval
in units of seconds.
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TABLE VI

ACCESSIBLE EMISSION LIMITS FOR COLLATERAL

RADIATION FROM LASER PRODUCTS

for all emission durations;

1. Accessible emission limits for collateral radiation having wave-
lengths greater than 180 nanometers but less than or equal to 1.0 X 10
nanometers are identical to the accessible emission limits of Class 1

laser radiation, as determined from Tables I and IV in this paragraph.

i. In the wavelength range of less than or equal to 400 nanometers,

ii. In the wavelength range of greater than 400 nanometers,

emission durations less than or equal to 1 X 10

able under paragraph (£)(8) of this section, for all emission durations.

2. Accessible emission limit for collateral radiation within the

6

for all
3
seconds and, when applic-

x-ray range of wavelengths is 0.5 milliroentgen in an hour, averaged over
a cross-section parallel to the external surface of the product, having an

area of 10 square centimeters with no dimension greater than 5 centimeters.

(1) Beam of a single wavelength. Laser
or collateral radiation of a single wave-
length exceeds the accessible emission
limits of a class if its accessible emis-
sion level is greater than the accessible
emission limit of that class within any
of the ranges of emission duration
specified in Tables I, I1I-A, II, I11-A, and
111-B of this paragraph.

(2) Beam of multiple wavelengths in
same range. Laser or collateral radi-
ation having two or more wavelengths
within any one of the wavelength
ranges specified in Tables I, II-A, II,
I11-A, and 111-B of this paragraph ex-
ceeds the accessible emission limits of
a class if the sum of the ratios of the
accessible emission level to the cor-

responding accessible emission limit at
each such wavelength is greater than
unity for that combination of emission
duration and wavelength distribution
which results in the maximum sum.

(3) Beam with multiple wavelengths in
different ranges. Laser or collateral ra-
diation having wavelengths within two
or more of the wavelength ranges spec-
ified in Tables I, II-A, 11, IlI-A, and I11-
B of this paragraph exceeds the acces-
sible emission limits of a class if it ex-
ceeds the applicable limits within any
one of those wavelength ranges. This
determination is made for each wave-
length range in accordance with para-
graph (d) (1) or (2) of this section.
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(4) Class I dual limits. Laser or collat-
eral radiation in the wavelength range
of greater than 400 nm but less than or
equal to 1.400 nm exceeds the accessible
emission limits of Class | if it exceeds
both:

(i) The Class | accessible emission
limits for radiant energy within any
range of emission duration specified in
Table I of this paragraph, and

(ii) The Class | accessible emission
limits for integrated radiance within
any range of emission duration speci-
fied in Table | of this paragraph.

(e) Tests for determination of compli-
ance—(1) Tests for certification. Tests on
which certification under §1010.2 is
based shall account for all errors and
statistical uncertainties in the meas-
urement process. Because compliance
with the standard is required for the
useful life of a product such tests shall
also account for increases in emission
and degradation in radiation safety
with age.

(2) Test conditions. Except as provided
in §1010.13, tests for compliance with
each of the applicable requirements of
this section and §1040.11 shall be made
during operation, maintenance, or
service as appropriate:

(i) Under those conditions and proce-
dures which maximize the accessible
emission levels, including start-up, sta-
bilized emission, and shut-down of the
laser product; and

(i) With all controls and adjustments
listed in the operation, maintenance,
and service instructions adjusted in
combination to result in the maximum
accessible emission level of radiation;
and

(iii) At points in space to which
human access is possible in the product
configuration which is necessary to de-
termine compliance with each require-
ment, e.g., if operation may require re-
moval of portions of the protective
housing and defeat of safety interlocks,
measurements shall be made at points
accessible in that product configura-
tion; and

(iv) With the measuring instrument
detector so positioned and so oriented
with respect to the laser product as to
result in the maximum detection of ra-
diation by the instrument; and

(v) For a laser product other than a
laser system, with the laser coupled to

§1040.10

that type of laser energy source which
is specified as compatible by the laser
product manufacturer and which pro-
duces the maximum emission level of
accessible radiation from that product.

(3) Measurement parameters. Acces-
sible emission levels of laser and col-
lateral radiation shall be based upon
the following measurements as appro-
priate, or their equivalent:

(i) For laser products intended to be
used in a locale where the emitted
laser radiation is unlikely to be viewed
with optical instruments, the radiant
power (W) or radiant energy (J) detect-
able through a circular aperture stop
having a diameter of 7 millimeters and
within a circular solid angle of accept-
ance of 1 X 10-3 steradian with col-
limating optics of 5 diopters or less.
For scanned laser radiation, the direc-
tion of the solid angle of acceptance
shall change as needed to maximize de-
tectable radiation, with an angular
speed of up to 5 radians/second. A 50
millimeter diameter aperture stop with
the same collimating optics and ac-
ceptance angle stated above shall be
used for all other laser products (ex-
cept that a 7 millimeter diameter aper-
ture stop shall be used in the measure-
ment of scanned laser radiation emit-
ted by laser products manufactured on
or before August 20, 1986.

(ii) The irradiance (W cm~—2) or radi-
ant exposure (J cm~—2 equivalent to the
radiant power (W) or radiant energy (J)
detectable through a circular aperture
stop having a diameter of 7 millimeters
and, for irradiance, within a circular
solid angle of acceptance of 1 x 10-3
steradian with collimating optics of 5
diopters or less, divided by the area of
the aperture stop (cm~—2).

(iii) The radiance (W cm~—2 sr—1) or
integrated radiance (J cm~—2 sr—1)
equivalent to the radiant power (W) or
radiant energy (J) detectable through a
circular aperture stop having a diame-
ter of 7 millimeters and within a cir-
cular solid angle of acceptance of 1 X
105 steradian with collimating optics
of 5 diopters or less, divided by that
solid angle (sr) and by the area of the
aperture stop (cm~2).

(f) Performance requirements—(1) Pro-
tective housing. Each laser product shall
have a protective housing that pre-
vents human access during operation
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to laser and collateral radiation that
exceed the limits of Class | and Table
VI, respectively, wherever and when-
ever such human access is not nec-
essary for the product to perform its
intended function. Wherever and when-
ever human access to laser radiation
levels that exceed the limits of Class |
is necessary, these levels shall not ex-
ceed the limits of the lowest class nec-
essary to perform the intended func-
tion(s) of the product.

(2) Safety interlocks. (i) Each laser
product, regardless of its class, shall be
provided with at least one safety inter-
lock for each portion of the protective
housing which is designed to be re-
moved or displaced during operation or
maintenance, if removal or displace-
ment of the protective housing could
permit, in the absence of such inter-
lock(s), human access to laser or col-
lateral radiation in excess of the acces-
sible emission limit applicable under
paragraph (f)(1) of this section.

(i) Each required safety interlock,
unless defeated, shall prevent such
human access to laser and collateral
radiation upon removal or displace-
ment of such portion of the protective
housing

(iii) Either multiple safety interlocks
or a means to preclude removal or dis-
placement of the interlocked portion of
the protective housing shall be pro-
vided, if failure of a single interlock
would allow;

(@) Human access to a level of laser
radiation in excess of the accessible
emission limits of Class Illa; or

(b) Laser radiation in excess of the
accessible emission limits of Class Il to
be emitted directly through the open-
ing created by removal or displacement
of the interlocked portion of the pro-
tective housing.

(iv) Laser products that incorporate
safety interlocks designed to allow
safety interlock defeat shall incor-
porate a means of visual or aural indi-
cation of interlock defeat. During
interlock defeat, such indication shall
be visible or audible whenever the laser
product is energized, with and without
the associated portion of the protective
housing removed or displaced.

(v) Replacement of a removed or dis-
placed portion of the protective hous-
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ing shall not be possible while required
safety interlocks are defeated.

(3) Remote interlock connector. Each
laser system classified as a Class lllb
or 1V laser product shall incorporate a
readily available remote interlock con-
nector having an electrical potential
difference of no greater than 130 root-
mean-square volts between terminals.
When the terminals of the connector
are not electrically joined, human ac-
cess to all laser and collateral radi-
ation from the laser product in excess
of the accessible emission limits of
Class | and Table VI shall be prevented.

(4) Key control. Each laser system
classified as a Class Illb or IV laser
product shall incorporate a key-actu-
ated master control. The key shall be
removable and the laser shall not be
operable when the key is removed.

(5) Laser radiation emission indicator.
(i) Each laser system classified as a
Class Il or Illa laser product shall in-
corporate an emission indicator that
provides a visible or audible signal dur-
ing emission of accessible laser radi-
ation in excess of the accessible emis-
sion limits of Class I.

(ii) Each laser system classified as a
Class Illb or 1V laser product shall in-
corporate an emission indicator which
provides a visible or audible signal dur-
ing emission of accessible laser radi-
ation in excess of the accessible emis-
sion limits of Class I, and sufficiently
prior to emission of such radiation to
allow appropriate action to avoid expo-
sure to the laser radiation.

(iii) For laser systems manufactured
on or before August 20, 1986, if the laser
and laser energy source are housed sep-
arately and can be operated at a sepa-
ration distance of greater than 2 me-
ters, both laser and laser energy source
shall incorporate an emission indicator
as required in accordance with para-
graph (f)(5) (i) or (ii) of this section.
For laser systems manufactured after
August 20, 1986, each separately housed
laser and operation control of a laser
system that regulates the laser or col-
lateral radiation emitted by a product
during operation shall incorporate an
emission indicator as required in ac-
cordance with paragraph (f)(5) (i) or (ii)
of this section, if the laser or operation
control can be operated at a separation
distance greater than 2 meters from
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any other separately housed portion of
the laser product incorporating an
emission indicator.

(iv) Any visible signal required by
paragraph (f)(5) (i) or (ii) of this section
shall be clearly visible through protec-
tive eyewear designed specifically for
the wavelength(s) of the emitted laser
radiation.

(v) Emission indicators required by
paragraph (f)(5) (i) or (ii) of this section
shall be located so that viewing does
not require human exposure to laser or
collateral radiation in excess of the ac-
cessible emission limits of Class | and
Table VI.

(6) Beam attenuator. (i) Each laser
system classified as a Class Il, I, or
1V laser product shall be provided with
one or more permanently attached
means, other than laser energy source
switch(es), electrical supply main con-
nectors, or the key-actuated master
control, capable of preventing access
by any part of the human body to all
laser and collateral radiation in excess
of the accessible emission limits of
Class | and Table VI.

(ii) If the configuration, design, or
function of the laser product would
make unnecessary compliance with the
requirement in paragraph (f)(6)(i) of
this section, the Director, Office of
Compliance (HFZ-300), Center for De-
vices and Radiological Health, may,
upon written application by the manu-
facturer, approve alternate means to
accomplish the radiation protection
provided by the beam attenuator.

(7) Location of controls. Each Class
Ila, 11, 111, or IV laser product shall
have operational and adjustment con-
trols located so that human exposure
to laser or collateral radiation in ex-
cess of the accessible emission limits of
Class | and Table VI is unnecessary for
operation or adjustment of such con-
trols.

(8) Viewing optics. All viewing optics,
viewports, and display screens incor-
porated into a laser product, regardless
of its class, shall limit the levels of
laser and collateral radiation acces-
sible to the human eye by means of
such viewing optics, viewports, or dis-
play screens during operation or main-
tenance to less than the accessible
emission limits of Class | and Table VI.
For any shutter or variable attenuator
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incorporated into such viewing optics,
viewports, or display screens, a means
shall be provided:

(i) To prevent access by the human
eye to laser and collateral radiation in
excess of the accessible emission limits
of Class | and Table VI whenever the
shutter is opened or the attenuator
varied.

(ii) To preclude, upon failure of such
means as required in paragraph (f)(8)(i)
of this section, opening the shutter or
varying the attenuator when access by
the human eye is possible to laser or
collateral radiation in excess of the ac-
cessible emission limits of Class | and
Table VI.

(9) Scanning safeguard. Laser products
that emit accessible scanned laser radi-
ation shall not, as a result of any fail-
ure causing a change in either scan ve-
locity or amplitude, permit human ac-
cess to laser radiation in excess of:

(i) The accessible emission limits of
the class of the product, or

(ii) The accessible emission limits of
the class of the scanned laser radiation
if the product is Class Illb or IV and
the accessible emission limits of Class
Il1a would be exceeded solely as result
of such failure.

(10) Manual reset mechanism. Each
laser system manufactured after Au-
gust 20, 1986, and classified as a Class
1V laser product shall be provided with
a manual reset to enable resumption of
laser radiation emission after interrup-
tion of emission caused by the use of a
remote interlock or after an interrup-
tion of emission in excess of 5 seconds
duration due to the unexpected loss of
main electrical power.

(g) Labeling requirements. In addition
to the requirements of §§1010.2 and
1010.3, each laser product shall be sub-
ject to the applicable labeling require-
ments of this paragraph.

(1) Class lla and Il designations and
warnings. (i) Each Class lla laser prod-
uct shall have affixed a label bearing
the following wording: ““Class lla Laser
Product—Avoid Long-Term Viewing of
Direct Laser Radiation.”
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(ii) Each Class Il laser product shall
have affixed a label bearing the warn-
ing logotype A (Figure 1 in this para-
graph) and including the following
wording:
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[Position | on the logotype]

“LASER RADIATION—DO NOT
STARE INTO BEAM”’; and

[Position 3 on the logotype]
“CLASS Il LASER PRODUCT™.

WARNING LOGOTYPE A

( BLACK )

( YELLOW)

(

POSITION1

BOLD BLACK LETTERING

( YELLOW)

)

{ BLACK SYMBOL ) (

POSITION 2

BOLD BLACK LETTERING

)

POSITION3

BLACK LETTERING

( )

FIGURE 1

(2) Class Illa and Illb designations and
warnings. (i) Each Class llla laser prod-
uct with an irradiance less than or
equal to 2.5x10-3 W cm2~ shall have af-
fixed a label bearing the warning logo-
type A (Figure 1 of paragraph (g)(1)(ii)
of this section) and including the fol-
lowing wording:

“LASER

[Position 1 on the logotype]

RADIATION—DO NOT
STARE INTO BEAM OR VIEW DI-
RECTLY WITH OPTICAL INSTRU-
MENTS”’; and,

[Position 3 on the logotype]

““CLASS Illa LASER PRODUCT.

(ii) Each Class llla laser product with

an irradiance greater than 2.5x10-3 W
cm~—2 shall have affixed a label bearing
the warning logotype B (Figure 2 in
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this paragraph) and including the fol-
lowing wording:

§1040.10

[Position 1 on the logotype]

“LASER RADIATION—AVOID
DIRECT EYE EXPOSURE"’; and,

[Position 3 on the logotype]
“CLASS llla LASER PRODUCT”.

WARNING LOGOTYPE B

(Temonn

POSITION 2

( BOLD BLACK LETTERING
( RED SYMBOL )

{ WHITE )

( POSITION 3)

BLACK LETTERING

FIGURE 2

(iii) Each Class Illb laser product
shall have affixed a label bearing the
warning logotype B (Figure 2 of para-
graph (g)(2)(ii) of this section) and in-
cluding the following wording:

[Position 1 on the logotype]

“LASER RADIATION—AVOID
DIRECT EXPOSURE TO BEAM”’; and,

[Position 3 on the logotype]
“CLASS Illb LASER PRODUCT”.

(3) Class IV designation and warning.
Each Class IV laser product shall have
affixed a label bearing the warning log-
otype B (Figure 2 of paragraph (g)(2)(ii)

of this section), and including the fol-
lowing wording:

[Position 1 on the logotype]

“LASER RADIATION—AVOID EYE OR
SKIN EXPOSURE TO DIRECT OR
SCATTERED RADIATION”’; and,

[Position 3 on the logotype]

““CLASS IV LASER PRODUCT™.

(4) Radiation output information on
warning logotype. Each Class II, 111, and
IV laser product shall state in appro-
priate units, at position 2 on the re-
quired warning logotype, the maximum
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output of laser radiation, the pulse du-
ration when appropriate, and the laser
medium or emitted wavelength(s).

(5) Aperture label. Each laser product,
except medical laser products and
Class lla laser products, shall have af-
fixed, in close proximity to each aper-
ture through which is emitted acces-
sible laser or collateral radiation in ex-
cess of the accessible emission limits of
Class | and Table VI of paragraph (d) of
this section, a label(s) bearing the fol-
lowing wording as applicable.

(i) “AVOID EXPOSURE—Laser radi-
ation is emitted from this aperture,” if
the radiation emitted through such ap-
erture is laser radiation.

(ii) “AVOID EXPOSURE—Hazardous
electromagnetic radiation is emitted
from this aperture,” if the radiation
emitted through such aperture is col-
lateral radiation described in Table VI,
item 1.

(iii) ““AVOID EXPOSURE—Hazardous
X-rays are emitted from this aperture,”
if the radiation emitted through such
aperture is collateral radiation de-
scribed in Table VI, item 2.

(6) Labels for noninterlocked protective
housings. For each laser product, labels
shall be provided for each portion of
the protective housing which has no
safety interlock and which is designed
to be displaced or removed during oper-
ation, maintenance, or service, and
thereby could permit human access to
laser or collateral radiation in excess
of the limits of Class | and Table VI.
Such labels shall be visible on the pro-
tective housing prior to displacement
or removal of such portion of the pro-
tective housing and visible on the prod-
uct in close proximity to the opening
created by removal or displacement of
such portion of the protective housing,
and shall include the wording:

(i) “CAUTION—Laser radiation when
open. DO NOT STARE INTO BEAM.”
for Class Il accessible laser radiation.

(i) “CAUTION—Laser radiation
when open. DO NOT STARE INTO
BEAM OR VIEW DIRECTLY WITH OP-
TICAL INSTRUMENTS.” for Class Illa
accessible laser radiation with an irra-
diance less than or equal to 2.5x10-3 W
cm-2

(iii) “DANGER—Laser radiation
when open. AVOID DIRECT EYE EX-
POSURE.” for Class Illa accessible
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laser radiation with an irradiance
greater than 2.5x10-3W cm~—2.
(iv) “DANGER—Laser radiation

when open. AVOID DIRECT EXPO-
SURE TO BEAM.” for Class Illb acces-
sible laser radiation.

(v) “DANGER—Laser radiation when
open. AVOID EYE OR SKIN EXPO-
SURE TO DIRECT OR SCATTERED
RADIATION.” for Class IV accessible
laser radiation.

(vi) ““CAUTION—Hazardous electro-
magnetic radiation when open.” for
collateral radiation in excess of the ac-
cessible emission limits in Table VI,
item 1 of paragraph (d) of this section.

(vii) ““CAUTION—Hazardous x-rays
when open.” for collateral radiation in
excess of the accessible emission limits
in Table VI, item 2 of paragraph (d) of
this section.

(7) Labels for defeatably interlocked
protective housings. For each laser prod-
uct, labels shall be provided for each
defeatably interlocked (as described in
paragraph (f)(2)(iv) of this section) por-
tion of the protective housing which is
designed to be displaced or removed
during operation, maintenance, or
service, and which upon interlock de-
feat could permit human access to
laser or collateral radiation in excess
of the limits of Class | or Table VI.
Such labels shall be visible on the prod-
uct prior to and during interlock defeat
and in close proximity to the opening
created by the removal or displace-
ment of such portion of the protective
housing, and shall include the wording:

(i) “CAUTION—Laser radiation when
open and interlock defeated. DO NOT
STARE INTO BEAM.” for Class Il ac-
cessible laser radiation.

(i) “CAUTION—Laser radiation
when open and interlock defeated. DO
NOT STARE INTO BEAM OR VIEW DI-
RECTLY WITH OPTICAL INSTRU-
MENTS.” for Class Illa accessible laser
radiation with an irradiance less than
or equal to 2.5x10-3W cm~—2.

(iii) “DANGER—Laser radiation
when open and interlock defeated.
AVOID DIRECT EYE EXPOSURE.” for

Class Illa accessible laser radiation
when an irradiance greater than
2.5x10~3Wcm~—2

(iv) “DANGER—Laser radiation
when open and interlock defeated.
AVOID DIRECT EXPOSURE TO
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BEAM.”” for Class Illb accessible laser
radiation.

(v) “DANGER—Laser radiation when
open and interlock defeated. AVOID
EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION.” for
Clas IV accessible laser radiation.

(vi) ““CAUTION—Hazardous electro-
magnetic radiation when open and
interlock defeated.”” for collateral radi-
ation in excess of the accessible emis-
sion limits in Table VI. item 1 of para-
graph (d) of this section.

(vii) ““CAUTION—Hazardous x-rays
when open and interlock defeated.”” for
collateral radiation in excess of the
accesible emission limits in Table VI.
item 2 of paragraph (d) of this section.

(8) Warning for visible and/or invisible
radiation. On the labels specified in this
paragraph, if the laser or collateral ra-
diation referred to is:

(1) Invisible radiation, the word ““in-
visible’ shall appropriately precede the
word ‘“‘radiation’’; or

(if) Visible and invisible radiation,
the words ‘‘visible and invisible” or
“visible and/or invisible’ shall appro-
priately precede the word ‘“‘radiation.”

(iii) Visible laser radiation only, the
phrase “‘laser light” may replace the
phrase “‘laser radiation.”’

(9) Positioning of labels. All labels af-
fixed to a laser product shall be posi-
tioned so as to make unnecessary, dur-
ing reading, human exposure to laser
radiation in excess of the accessible
emission limits of Class | radiation or
the limits of collateral radiation estab-
lished to Table VI of paragraph (d) of
this section.

(10) Label specifications. Labels re-
quired by this section and §1040.11 shall
be permanently affixed to, or inscribed
on, the laser product, legible, and
clearly visible during operation, main-
tenance, or service, as appropriate. If
the size, configuration, design, or func-
tion of the laser product would pre-
clude compliance with the require-
ments for any required label or would
render the required wording of such
label inappropriate or ineffective, the
Director, Office of Compliance (HFZ-
300), Center for Devices and Radiologi-
cal Health, on the Director’s own ini-
tiative or upon written application by
the manufacturer, may approve alter-
nate means of providing such label(s)

§1040.10

or alternate wording for such label(s)
as applicable.

(h) Informational requirements—(1)
User information. Manufacturers of
laser products shall provide as an inte-
gral part of any user instruction or op-
eration manual which is regularly sup-
plied with the product, or, if not so
supplied, shall cause to be provided
with each laser product:

(i) Adequate instructions for assem-
bly, operation, and maintenance, in-
cluding clear warnings concerning pre-
cautions to avoid possible exposure to
laser and collateral radiation in excess
of the accessible emission limits in Ta-
bles I, 1I-A, 11, 11I-A, 111-B, and VI of
paragraph (d) of this section, and a
schedule of maintenance necessary to
keep the product in compliance with
this section and §1040.11.

(i) A statement of the magnitude, in
appropriate units, of the pulse dura-
tions(s), maximum radiant power and,
where applicable, the maximum radi-
ant energy per pulse of the accessible
laser radiation detectable in each di-
rection in excess of the accessible
emission limits in Table | of paragraph
(d) of this section determined under
paragraph (e) of this section.

(iii) Legible reproductions (color op-
tional) of all labels and hazard
warnings required by paragraph (g) of
this section and §1040.11 to be affixed
to the laser product or provided with
the laser product, including the infor-
mation required for positions 1, 2, and
3 of the applicable logotype (Figure 1 of
paragraph (g)(1)(ii) or Figure 2 or para-
graph (g)(2)(ii) of this section). The cor-
responding position of each label af-
fixed to the product shall be indicated
or, if provided with the product, a
statement that such labels could not be
affixed to the product but were sup-
plied with the product and a statement
of the form and manner in which they
were supplied shall be provided.

(iv) A listing of all controls, adjust-
ments, and procedures for operation
and maintenance, including the warn-
ing ‘‘Caution—use of controls or ad-
justments or performance of proce-
dures other than those specified herein
may result in hazardous radiation ex-
posure.”

(v) In the case of laser products other
than laser systems, a statment of the
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compatibility requirements for a laser
energy source that will assure compli-
ance of the laser product with this sec-
tion and §1040.11.

(vi) In the case of laser products clas-
sified with a 7 millimeter diameter ap-
erture stop as provided in paragraph
(e)(3)(i) of this section, if the use of a 50
millimeter diameter aperture stop
would result in a higher clsssification
of the product, the following warning
shall be included in the user informa-
tion: “CAUTION—The use of optical in-
struments with this product will in-
crease eye hazard.”

(2) Purchasing and servicing informa-
tion. Manufacturers of laser products
shall provide or cause to be provided:

(1) In all catalogs, specification
sheets, and descriptive brochures per-
taining to each laser product, a legible
reproduction (color optional) of the
class designation and warning required
by paragraph (g) of this section to be
affixed to that product, including the
information required for positions 1, 2,
and 3 of the applicable logotype (Fig-
ure 1 of paragraph (g)(1)(ii) or Figure 2
of paragraph (g)(2)(ii) of this section).

(i) To servicing dealers and distribu-
tors and to others upon request at a
cost not to exceed the cost of prepara-
tion and distribution, adequate in-
structions for service adjustments and
service procedures for each laser prod-
uct model, including clear warnings
and precautions to be taken to avoid
possible exposure to laser and collat-
eral radiation in excess of the acces-
sible emission limits in Tables I, II-A,
1, 111-A, 111-B, and VI of paragraph (d)
of this section, and a schedule of main-
tenance necessary to keep the product
in compliance with this section and
§1040.11; and in all such service instruc-
tions, a listing of those controls and
procedures that could be utilized by
persons other than the manufacturers
or the manufacturer’s agents to in-
crease accessible emission levels of ra-
diation and a clear description of the
location of displaceable portions of the
protective housing that could allow
human access to laser or collateral ra-
diation in excess of the accessible
emission limits in Tables I, II-A, I,
I11-A, 111-B, and VI of paragraph (d) of
this section. The instructions shall in-
clude protective procedures for service
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personnel to avoid exposure to levels of
laser and collateral radiation known to
be hazardous for each procedure or se-
quence of procedures to be accom-
plished, and legible reproductions
(color optional) of required labels and
hazard warnings.

(i) Modification of a certified product.
The modification of a laser product,
previously certified under §1010.2, by
any person engaged in the business of
manufacturing, assembling, or modify-
ing laser products shall be construed as
manufacturing under the act if the
modification affects any aspect of the
product’s performance or intended
function(s) for which this section and
§1040.11 have an applicable require-
ment. The manufacturer who performs
such modification shall recertify and
reidentify the product in accordance
with the provisions of §§1010.2. and
1010.3.

[The information collection requirements
contained in paragraph (a)(3)(ii) were ap-
proved by the Office of Management and
Budget under control number 0910-0176]

[50 FR 33688, Aug. 20, 1985; 50 FR 42156, Oct.
18, 1985]

§1040.11 Specific purpose laser prod-
ucts.

(a) Medical laser products. Each medi-
cal laser product shall comply with all
of the applicable requirements of
§1040.10 for laser products of its class.
In addition, the manufacturer shall:

(1) Incorporate in each Class Il or IV
medical laser product a means for the
measurement of the level of that laser
radiation intended for irradiation of
the human body. Such means may have
an error in measurement of no more
than 20 percent when calibrated in ac-
cordance with paragraph (a)(2) of this
section. Indication of the measurement
shall be in International System Units.
The requirements of this paragraph do
not apply to any laser radiation that is
all of the following:

(i) Of a level less than the accessible
limits of Class llla; and

(ii) Used for relative positioning of
the human body; and

(iii) Not used for irradiation of the
human eye for ophthalmic purposes.

(2) Supply with each Class Il or IV
medical laser product instructions
specifying a procedure and schedule for
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Preface

Public Comment

For 90 days following the date of publication in the Federal Register of the notice announcing
the availability of this guidance, comments and suggestions regarding this document should
be submitted to the Docket No. assigned to that notice, Dockets Management Branch,
Division of Management Systems and Policy, Office of Human Resources and Management
Services, Food and Drug Administration, 5630 Fishers Lane, Room 1061, (HFA-305),
Rockville, MD 20852. Such comments will be considered when determining whether to
amend the current guidance.

After 90 days following the date of publication in the Federal Register of the notice
announcing the availability of this guidance, comments and suggestions may be
submitted at any time for Agency consideration to Dockets Management Branch.
Comments may not be acted upon by the Agency until the document is next revised or
updated. For questions regarding the use or interpretation of this guidance contact
Jerome E. Dennis at (301) 594-4654, ext. 135, or by electronic mail at jxd@cdrh.fda.gov.

Additional Copies

Additional copies are available from the Internet at:
http://www.fda.gov/cdrh/comp/guidance/1346.pdf, or CDRH Facts-On-Demand. In
order to receive this document via your fax machine, call the CDRH Facts-On-Demand
system at 800-899-0381 or 301-827-0111 from atouchtone telephone. Press 1 to enter
the system. At the second voice prompt, press 1 to order adocument. Enter the
document number 1346 followed by the pound sign (#). Follow the remaining voice
prompts to complete your request.



Guidanceon Laser Products—
Conformance with |EC 60825-1, Am. 2
and | EC 60601-2-22

(Laser Notice No. 50)

This document isintended to provide guidance. It representsthe Agency’s current
thinking on thistopic. It does not create or confer any rights for or on any person
and does not operate to bind the Food and Drug Administration (FDA) or the
public. An alternative approach may be used if such approach satisfies the
requirements of the applicable statute and regulations.

Purpose

This guidance describes the conditions under which laser product manufacturers may
introduce into United States commerce laser products that comply with the IEC standards
60825-1, as amended, and 60601-2-22. This guidance aso describes additional
requirements of the CDRH standard and alternate certification statements to be used with
such products.

| ssue

The Food and Drug Administration’s (FDA) Center for Devices and Radiological Health
(CDRH) interds to amend its standards for laser products at 21 CFR 81040.10 and
§1040.11 to harmonize many of its requirements with those of the IEC 60825-1 and
60601-2-22 standards. Although CDRH began its amendment process in anticipation of
the amendment of | EC 60825-1, it is not yet ready to publish an amendment. CDRH has
acknowledged the advantages of one set of criteria and requirements worldwide.
Amendment 2 to IEC 60825-1 was published in January 2001. As aresult, manufacturers
distributing products in both the U.S. and countries that require conformance with, or that
recognize IEC 60825-1, will have to evaluate the conformance of their products with this
standard. This requires them to often change the hazard classification of their products.
These manufacturers are requesting relief from CDRH so that they will have to comply
with only one laser product radiation safety standard.

Background

Laser products for introduction into commerce in or imported into the United States
must:

* Comply with 21 CFR 81040.10 and 81040.11 as applicable,

» Becertified and identified in accordance with 21 CFR §1010.2 and §1010.3, and
* Bereported in accordance with 21 CFR §1002.10.



CDRH has issued notices to laser product manufacturers and importers stating non

objection to:

» Lack of emission indicators or beam attenuatorson Class Il and Class I11a systems,
and

» Hazard warning labels as specified in IEC 60825-1.

These notices reduced the regulatory burden on both the industry and the agency.

CDRH will not object to conformance with many sections of IEC 60825-1, as amended,
and |EC 60601-2-22 as alternatives to comparable sections of 21 CFR §1040.10 and
§1040.11. CDRH plans to amend federal regulations for laser products to reflect those
sections of the IEC standards. CDRH is aso listing sections of its standard that contain
requirementsto which manufacturers must conform This action is appropriate because
of the numerous requests for relief, the amendment of IEC 60825-1, and the Center's
intent to harmonize its requirements with many of those of the IEC standards.

The Least Burdensome Approach

We believe we should consider the least burdensome approach in all areas of regulated
products. This guidance reflects our careful review of the relevant scientific and legal
requirements and what we believe is the least burdensome way for you to comply with
those requirements. However, if you believe that an aterretive approach would be less
burdensome, please contact us so we can consider your point of view. You may send
your written comments to the contact person listed in the preface to this guidance or to
the CDRH Ombudsman. Comprehensive information on CDRH's Ombudsman,
including ways to contact him, can be found on the Internet at
http://www.fda.gov/cdrh/resol vingdi sputes’ombudsman.html.

Guidance

Effective immediately, and until the effective date(s) of any amendments of the Federal
regulations affecting laser products, CDRH will not object to conformance with the
comparable sections of |EC 60825-1, as amended by Amendment 2 of January 2001 in
lieu of conformance with the following sections of 21 CFR 81040:

1040.10(b) Definitions

1040.10(c)(2) Classification

1040.10(d) Accessible emission limits
1040.10(e) Tests for determination of compliance
1040.10(f)(1) Protective housing

1040.10(f)(2) Safety interlocks

1040.10(f)(3) Remote Interlock connector
1040.10(f)(4) Key control

1040.10(f)(5) Laser radiation emission indicator
1040.10()(6) Beam attenuator

1040.10(f)(7) Location of controls
1040.10(f)(8) Viewing optics

1040.10(f)(9) Scanning safeguard

1040.10(g) Labeling requirements
1040.10(h)(1) User information


http://www.fda.gov/cdrh/resolvingdisputes/ombudsman.html

1040.11(a) Medical laser products
CDRH intends to harmonize the requirements of these sections with those of the IEC
standards.

However, laser products must conform to the following sections of the CDRH standards:

1010.2 Certification

1010.3 Identification

1010.4 Variances

1040.10(a) Applicability

1040.10(c)(2) Removable laser systems

1040.10(H)(10) Manual reset mechanism

1040.10(h)(2) Purchasing and servicing information

1040.10() Modification of a certified product

1040.11(b) Surveying, leveling and alignment laser products
1040.11(c) Demonstration laser products

CDRH intends to retain these requirements even if they differ from the IEC. They are
cither beyond the scope of the IEC standard, are sufficiently different, or are not
normative and included as recommendations in the User’s Guide section of the IEC
standard.

In using this guidance, manufacturers should:

1. Use the following modified statement of compliance on the certification label:
“Complies with FDA performance standards for laser products except for
deviations pursuant to Laser Notice No. 50, dated (Insert date of this guidance.)”
or “Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant to
Laser Notice No. 50, dated (Insert date of this guidance.);” and

2. Submit product reports or supplemental reports to describe changes to products in
accordance with this guidance.

The effectiveness of this guidance will end onthe effective date(s) of any amendments to
the Federal regulations applicable to laser products under Chapter 1, Subchapter J of Title
21 of the Code of Federal Regulations.

Getting More Information
You can get more information about our requirements for lasers from our electronic
product radiation control web page at http://www.fda.gov/cdrh/radhlth/.

If you have questions about this guidance, contact Jerome Dennis, CDRH, Office of
Compliance (HFZ-342), 2094 Gaither Rd., Rockville, MD 20850, FAX 301-594-4672, or
e-mail jxd@cdrh.fda.gov.

incerely yours

D. Spear

Acting Director

Office of Compliance

Center for Devices and Radiological Health



http://www.fda.gov/cdrh/radhlth/
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Source overview

An optical spectrum analyzer performs power versus wavelength measurements,
a very useful tool for characterizing broadband sources such as light emitting
diodes (LEDs) and semiconductor lasers. This application note will give a
descriptive overview of how each light source emits light and how the important
parameters can be measured using an optical spectrum analyzer (OSA).

This section will give a brief overview of lasers and LED sources.

Background

Laser is an acronym for Light Amplification by the Stimulated Emission of
Radiation. Let us look at what each term means and how they all work together
to produce light.

Lasers are monochromatic sources, which in theory means they produce light at
one single wavelength, but in practice there is a narrow wavelength range in
which light is emitted.

Coherence is an important property of lasers. Lightwaves are coherent if they
are all in phase with each other. The peaks and valleys of coherent lightwaves
are aligned (Figure 1a); the peaks and valleys of incoherent lightwaves are not
(Figure 1b). In order to have coherent light, all the lightwaves must have the
same wavelength.

NN NN
G SN

Figure 1a. Coherent waves

/\/\/\

Figure 1b. Incoherent waves

There are many different types of lasers, but for the purposes of this application
note we will look at lasers used in the fiber-optic communication technology,
mainly semiconductor lasers. They are used because they are very small in size,
yet can produce a few milliwatts of light power. Another important feature is
that by varying their current, emitted light power can be controlled.



Theory of operation

Semiconductor conductivity is determined by the number of charge carriers
available to conduct electric current, conductivity ranges between that of a good
conductor (such as metal) and that of an insulator (such as glass). The electrons
of a conductor are free to move by way of electric current, while the electrons of
an insulator cannot. By adding impurities to semiconductor material we are able
to influence its electrical properties and create what is referred to as p-type and
n-type regions. A p-type region is doped with impurities that have fewer
electrons than atoms. Therefore, “holes”, where there is room for electrons, are
created. An n-type region is where impurities are added such that there is an
excess of electrons. The excess holes in the p-type and electrons in the n-type
regions play an important role in the process of light emission.

Figure 2 demonstrates the two energy bands that exist in semiconductor material.
The conduction band is at a higher energy level where electrons can freely move
about. The valence band is where the electrons form bonds with adjacent atoms.
The distance between the two is called the band gap. Electrons must release
energy that exceeds the band gap when they drop from the conduction band
down to valence band. This energy is released as a photon of light.

Conduction

Band Gap

Valence

Figure 2. Conduction band and valence band

The wavelength of light released is proportional to the band gap energy by the
following formula:
E band gap = hx Vpand gap

where:

h = Plank’s constant = 6.62 x 10-34 = J-s
v = frequency of the photon released

E = energy of the band gap

If we substitute wavelength for frequency, plug in the value for Plank’s constant
and express the energy in electron-volts, we have:

1.24 pm
E band gap = f

This formula helps illustrate the dependency of the wavelength of photons and
the band gap energy of the material.



Now let us take a look at how this junction of p-type and n-type material can
produce light. When we forward bias the junction by applying a negative voltage
to the n-type material and a positive voltage to the p-type material the following
happens: Electrons from the n-type section recombine with holes in the p-type
material, dropping into the valence band and releasing their energy at the
junction. In materials such as GaAs this energy is primarily released as light
(Figure 3).
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Figure 3. An electron releases it's energy as light and recombines with a “hole”.
This light emission from the recombination of electrons and holes is the basic
mechanism behind LEDs and lasers. In the case of an LED, a forward biased

junction emits light by way of electron/hole pair recombination. The junction of a
basic LED emits light in every direction as shown in Figure 4.
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Figure 4. An LED emits light in every direction.

LEDs do not generate light in a manner as focused as lasers. They produce light
by way of spontaneous emission and not stimulated emission.

Lasers are closely related to LEDs. They each:

e generate light by recombining electrons and holes

¢ have light output that is proportional to the drive current

¢ have an output wavelength that depends on the material’s band gap

In spontaneous emission light is generated in all directions. If we use two
reflective materials (e.g. mirrors) we are able to confine the photons in a region,
thus stimulating other electrons to release their energy as light, in turn
producing more photons. Therefore we generate light by way of stimulated



emission. Due to the process of stimulated emission, laser diodes emit basically
monochromatic light. The type of semiconductor material used determines the peak
wavelength. For example, Gallium-Aluminum-Arsenide (GaAlAs) emits light at a
peak wavelength of 850 nm. As the light reflects between the mirrors, the photons
of a given wavelength are amplified by adding up constructively. The following
formula demonstrates the possible wavelengths produced in a laser cavity:

A = 2*L*n/m

Reflective
Surface

[AVAVAS =

Q
I
:”\/\/\>
:”\/\/\>
|

®

Where

n = the refractive index in the cavity
m = an integer

L = the cavity length (mirror spacing)
A = peak wavelength

If the laser cavity is much longer than the wavelength, which is usually the case,
more than one wavelength will be emitted (see Figure 5). Looking at the spectrum
(amplitude versus wavelength) of lasers, each individual spectral laser line is
referred to as one mode. This type of laser is known as a Multiple Longitudinal
Mode laser (MLM). An example of a MLM type laser is the Fabry-Perot (FP)
laser. When there are multiple longitudinal modes, the source has a greater
spectral width. Recall from our discussion about coherence of sources, the greater
the spectral width of the source is, the less coherent the source becomes.

Power

Wavelength

Figure 5a. Wavelengths in multiple longitude modes

N-type

Laser
Output

P-type

Figure 5b. Forward bias junction of a Fabry-Perot laser



Some applications require a laser to emit light only at a single narrow wavelength
range (e.g. Dense Wavelength Division Multiplexing (DWDM) application). One
approach to limit laser oscillation to a single longitudinal mode, is the distributed
feedback laser (DFB). DFB lasers contain a diffraction grating that scatters light
back into the active region. Feedback from the grating causes interference
effects that allow oscillation only at the wavelengths at which the interference is
constructive, reinforcing the generated light (Figure 6).

Power

Wavelength
Figure 6a. Single longitudinal mode

N-type

Laser
NONNNNNNNNNNNNNNNNN

P-type

Figure 6b. A forward bias junction of a DFB laser

Summary of typical specification of the sources discussed is illustrated in Table 1.

Table 1.

LED Fabry-Perot DFB
Wavelength 780, 850, 1300 nm 850 or 1310 nm 1550 nm
Total power Few pW Few mW 3to 50 mW

Spectral width 30 to 100 nm 3to20 nm 0.08 to 0.8 pm




LED Measurements

There are many parameters of LEDs that are commonly measured. These
parameters can be automatically measured as shown in Figure 7.

File Measure Applications Options

Source Test...

DFB  FP

Emnbwidih
Sedpchon...

Measurement
Setup...

Repeat Sweep

on_ [on]

Single
Sweep

Exit Source
Test...

Figure 7. Agilent 86140B optical spectrum analyzer source application LED measurement

Total power

When the OSA measures an LED source, the spectral width of this source is much
wider than the OSA resolution bandwidth (RBW) used. The OSA trace points
represent spectral density (mW/nm) and not absolute power. Over wide
wavelength ranges, the ratio of OSA slit width/wavelength also causes the
effective RBW to change. Therefore the integration formula takes both
dependencies into account by using internal calibration data.

11
t int spaci
Total power, P, = 2. p, ({Acchomt spacing
i=1

where:
n is the number of trace points

p; is the power of a single trace point

3 dB width

The 3 dB width is determined by finding the peak of the LED spectrum, and
dropping down 3 dB on each side. The spectral width of the LED is determined
by the separation of these two points because each has a power spectral density
equal to one half the peak power spectral density.

Peak density (1 nm)

The power spectral density normalized to a 1 nm bandwidth of the LED at the
peak wavelength is referred to as the peak density. Peak wavelength is the highest
trace point and is where the peak of the LED spectrum occurs.

Peak Density =




Sigma
Sigma is the RMS value of spectral width of the LED based on a Gaussian distribution.
The value of sigma (0) is calculated by the following formula:

_ i trace pomt spacing a2
Sigma =0 = -\/ point ) N

where:

A is mean wavelength (FWHM) as defined below.
A, is the wavelength of a single trace point.

D, is the power of a single trace point.

P, is total power as defined.

Mean wavelength
This wavelength represents the center of mass for all the trace points. The total
power and wavelength of each trace point is used to calculate the mean wavelength.

n
z p; ( trace pomt spacmg ) A;
i=1 Py

Center wavelength

Center wavelength is the average of two wavelengths determined in the 3 dB width
measurements. Typically the values of mean wavelength and center wavelength
are similar.

Full Width Half Max (FWHM)

FWHM describes the spectral width of the half power points of the LED. Half
power points are where power spectral density is one half of the peak amplitude.
FWHM value and the 3 dB width values are typically very close to one another.
This parameter is calculated using sigma value.

FWHM =2.355 * @

See Appendix 1.



Fabry-Perot Measurements

Many of the commonly measured parameters of Fabry-Perot lasers will be
discussed in this section. The optical spectrum analyzer has an automatic
measurement routine for Fabry-Perot lasers. The results from the Fabry-Perot
laser measurement routine are shown in Figure 8. The following parameters are
often of interest and are measured by the automatic routine.

Measurement attributes are calculated using the entire set of trace points in
order to provide more repeatable results. This is particularly useful for devices
that exhibit significant levels of fluctuation in the distribution of optical energy
among the spectral modes.

Fle Measure Applications Options

Source Test...

DFB LED

Hauividih
Sedpobn.,

Measurement
Setup...

Repeat Sweep

on [o#]

Single
Sweep

Exit Source
Test...

Figure 8. Agilent 86140B optical spectrum analyzer source application Fabry-Perot
measurement

Total power
Total power is the summation of the power at each trace point, normalized by the
ratio of the trace point spacing and the resolution bandwidth.

n

- D ( trace point spacing
Total power ZZZI —TEW




Mean wavelength

Mean wavelength represents the center of mass of the trace points, normalized
by a ratio of the trace point spacing and the resolution bandwidth. The power
and wavelength of each trace point are used to calculate the mean (FWHM)
wavelength.

n
z by ( trace point spacing ))\
P, RBW i

Sigma

Sigma is the RMS value of spectral width of the LED based on a Gaussian distribution.
The power and wavelength of each spectral component is used to calculate mean
wavelength.

. o trace point spacing A2
Sigma = 0 = s 1 P ( RBW ) Q=M

where:
A is mean wavelength (FWHM).
A, is the wavelength of a single trace point.

D, is the power of a single trace point.

P, is total power as defined.

FWHM

Full Width Half Max describes the spectral width of the half power points of the
laser, assuming a continuous, Gaussian power distribution. The half power points
are where power spectral density is one half of the peak amplitude. This
parameter is be calculated using the sigma value.

FWHM = 2.3556 * 0

Mode spacing (in nm)
Mode spacing is the average wavelength spacing between the individual spectral
components of the Fabry-Perot laser.

Mode spacing (in GHz) is the average frequency between the individual spectral
components of the FP laser.

Peak amplitude and peak wavelength

The peak amplitude is the power level of the peak spectral component or mode
of the Fabry-Perot laser. The wavelength at which the peak amplitude occurs is
the peak wavelength.



Distributed feedback laser
measurements

The results from the DFB laser automatic measurement routine performed by an
Agilent optical spectrum analyzer are shown in Figure 9. The following
parameters are often of interest and are measured automatically.

File Measure Applications Options

Source Test...

P LED

Bandwidth
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Measurement
Setup...

Repeat Sweep

on [0

Single
Sweep

Exit Source
Test...

Figure 9. Agilent 86140B optical spectrum analyzer source application DFB laser
measurement

Peak amplitude and peak wavelength

The power level of the main spectral component or the main mode of the laser is
the peak amplitude. The wavelength at which the main mode of the laser occurs
is the peak wavelength.

Side mode suppression ratio (SMSR)
SMSR is the amplitude difference between the main mode and the largest side
mode.

Mode offset

Mode offset is a measure of the wavelength separation between the main mode
and the largest side mode, within current trace span. Negative values indicate
the next highest mode lies to the left of the main mode and positive values
indicate the next highest mode lies to the right of the main mode.

Stop band
The wavelength spacing between the upper and lower side modes adjacent to
the main mode is referred to as the stop band.



Conclusion

Center offset

This is a measurement that indicates how well the main mode is centered in the
stop band. This value equals the wavelength of the main mode minus the mean
of the upper and lower stop band component wavelengths.

Bandwidth

This is the main spectral component of the DFB laser. Due to the narrow
linewidth of most DFB lasers, the result of this measurement for an unmod-
ulated laser is limited by the resolution bandwidth of the optical spectrum
analyzer.

Chirp and linewidth are important measurements for lasers, but they are beyond
the scope of this application note. For more information, please refer to “Agilent
Lightwave Signal Analyzers, Measure Relative Intensity Noise” product note,
publication number 5091-2196E and “Agilent Lightwave Signal Analyzer
Application Note”, publication number 5954-9137E for Chirp and line width
measurement techniques.

There are many important parameters to consider when designing and testing
light sources. As we discussed, an optical spectrum analyzer is the best, preferred
and most popular tool for analyzing the spectrum of light sources. These
parameters can be measured automatically using the source application of

an Agilent 8614xB optical spectrum analyzer.
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Appendix I FWHM measurement assumes a Gaussian shaped trace as follow:

A
Trace (measured) A center peak

“4— 3dBBW ——m

A
Gaussian mean
~t— F\WWHM —»
References “Understanding LASERS”, by Jeff Hecht, second edition, published by IEEE

PRESS, ISBN 0-7803-1005-5.
“Understanding Fiber Optics”, by Jeff Hecht, third edition, published by Prentice
Hall, ISBN 0-13-956145-5.



Agilent Technologies’

Test and Measurement Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive, while minimizing your risk and
problems. We strive to ensure that you get the test and measurement capabilities you paid for and
obtain the support you need. Our extensive support resources and services can help you choose
the right Agilent products for your applications and apply them successfully. Every instrument
and system we sell has a global warranty. Support is available for at least five years beyond the
production life of the product. Two concepts underlie Agilent’s overall support policy: “Our
Promise” and “Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement equipment will meet its advertised
performance and functionality. When you are choosing new equipment, we will help you with
product information, including realistic performance specifications and practical recommend-
ations from experienced test engineers. When you use Agilent equipment, we can verify that it
works properly, help with product operation, and provide basic measurement assistance for the
use of specified capabilities, at no extra cost upon request. Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert test and measurement
services, which you can purchase according to your unique technical and business needs. Solve
problems efficiently and gain a competitive edge by contracting with us for calibration, extra-cost
upgrades, out-of-warranty repairs, and on-site education and training, as well as design, system
integration, project management, and other professional engineering services. Experienced Agilent
engineers and technicians worldwide can help you maximize your productivity, optimize the
return on investment of your Agilent instruments and systems, and obtain dependable
measurement accuracy for the life of those products.

By internet, phone, or fax, get assistance with all your test & measurement needs.

Online assistance:
www.agilent.com/comms/lightwave

Phone or Fax
United States:
(tel) 1 800 452 4844

Canada:
(tel) 1877 894 4414
(fax) (905) 282 6495

Europe:
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Latin America:
(tel) (305) 269 7500
(fax) (305) 269 7599

Australia:
(tel) 1 800 629 485
(fax) (61 3) 9210 5947

New Zealand:
(tel) 0 800 738 378
(fax) 64 4 495 8950

Asia Pacific:
(tel) (852) 3197 7777
(fax) (852) 2606 9284

Product specifications and descriptions in this document subject to change without notice.
Copyright © 2000, 2001
Agilent Technologies

Printed in USA February 1, 2001
5980-0746E
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* ™ Innovating the HP Way




7

2
|

+

Ff‘

€00060-68¢

6002 ‘€2 |dy :8le g
J8jued DN ® ALTAVS ueder ‘0Ayol hsx-msmmmw. 8] loys-Leinun ‘se-1e
1010311 ‘lyseyexe] Heesep uofezjuebiQ a3t Ijeno ueder

"‘Hoday Juswainsespy Jase] syor Bupjosyo oy Julod juenodwi ay| ‘g

'S JO JuswWaINseawW Jo} papasu uoiuyap ay} jo uonelaidisiul ay]

"Spaau plepue)s ay) sal}l{loe) Juswisinseaw Lo auljpno ay| ‘¢

'SA4T 19ISIA 40 900¢: 1 L29D31 40 poyiswl Juswainsesw JO sUlino ay] ‘¢
'SQ37 40} 6 OSNEID L00Z:1-GZ809DT| 40 poylaw juswalinseaw ay] " :sjusjuo) Buiuled |

6002 ‘€2 Ildy ~ 6002 ‘02 11dy -uoljeund
s@37 40! poylay uoiienjeas jo Apnig |eoljoeid  :9sino) Buluied|

'9s4n09 Buiules) .Buimoljo} ay) buna|dwiod Jo) SHIVA4Y DINONODT 40 AYLSININ

NOILO3IdSNI ANV ADO0TOHLIN ‘SAYVANVYLS 40 NVIHNQG 40 Ny uisH-Inyo I\
0} 9}eo|}1}489 sIy) pleme Agalay ‘uoneziuebip asueinssy Ajjen) uedep ‘epn

wompsg) fo opryfipac)



J120874103
打字機
附件7


£1. BEEEN0-%
Table I. related Standards list

SRR E R
CIE TC2-45 CIE 127-2007 Measurement of LEDs
IES LM-79 IESNA Electrical and Photometric Measurements of SSL Products
IESNA ILM-80 Approved Method for Measuring Lumen Maintenance of LED Light Source
CIE.TC246 CIE/ISO LED intensity measurements
CIE TC2-50 Optical Properties of LED arrays
CIE TC2-58 Luminance and radiance of LEDs
AR
ANSI C78.377-2008 Chromaticity of SSL Products
CIE TC1-62 1 77-2007 Colour Rendering of White LED Light source
CIE TC1-69 Colour Quality Scale (new)
Bioxd &%
IES RP-27 Photobiclogical Safety
IEC 60825-1-2001 Safety of Laser product - to be superseded by new documents
CIE S009 Photobiological Safety
IEEE P1789 Recommended Practices of Modulating Current in High Brightness LEDs for
Mitigating Health Risks to Viewers
e e
ANSI C82.SSL1 Power Supply
ANSI C78.09-82 Fixture Safety Specification
FCC 47 CFRPart 15 Radio Frequency Devices
IEC SC34A 62031:2008 LED modules - Safety
IEC SC34C 61347-2-13 Lamp Controlgear - Part 2-13 DC or AC controlgear for LED modules
IEC SC34A<TBD> LED Lamps > 50V - Safety Specifications
VL8750 LED Light Sources for Use in Lighting Products
BFFEE
IES RP-16 Nomenclature and Definitions - Addendum A : SSL Definition
IEC SC34A - TS62504 Terms and Definitions for LEDs and LED Modules in General Lighting
Bty - Bk
ANSI SSLZ LSD-45 Sockets & Interconnects
ANSI C82.04 Driver Safety Circuitry
B L\ i
IES TM-21 a method for extrapolating longerterm LED performance based on LM-80 test

results

46 ERTES® No5S03
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JELMA 24 April, 2009

Standardizing Activity about LED for Lighting (JIS : Japan Industrial Standard)

O Measurement
JIS C 8152: Measuring methods of white light emitting diode for general lighting.
(Published)

O Safety
JIS C 8147-2-13: Lamp control gear — Part 2-13: Particular requirements for DC or
AC supplied electronic control gear for LED modules. (Published)
JIS C 8154: LED modules for general lighting — Safety specifications. (Published)
JIS C 8156: Self-ballasted LED lamps for general lighting services > 50V — Safety
specifications. (will be published)

O Performance
JIS C 8153: DC or AC supplied electronic control gear for LED modules —
Performance requirements. (Published)
TS C 8153: White light emitting diode devices for general lighting — Performance
) specifications. (Published) '
Transitive TS—JIS

JIS C 8155: LED modules for general lighting — Performance requirements.
(will be published)
JIS C 8157: Self-ballasted LED lamps for general lighting services > 50V —

Performance requirements. (will be published)

O Product
-JIS C 8158: Self-ballasted LED lamps for general lighting purposes. (will be published)
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