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lflB Product sttmmary

1,1. Summary

The Dual High Speed Fiゅ ёr OpttCal Comb,Model:OCLSttHSC― D100-TKSM is a mode 10cked ttber

百ng i9Ser system.Roped百 0,frequё ncy and ofFset frequency are lo● ked to an accurate fttquency

standard with a high speed control.This system was deve10ped with the technology about high

speed controlled opHcalfrequency comb provided by the Nadonallnsdtute ofAd▼ 字nced industttal

Science and TeChno10gy(AiST).



lM41 M069Rl
OCLS―HSC―D100-TKSM lNSTRUCT10N MANUAL

i f2日 Safety Precau宙 o■

2.1.   Cenerallssue

Do not uSe the product wvithoutits being securely connected to a、 Ⅳe‖ ettrthed circuit.

Do not rernodel or reコ engineerthe productin any、 Ⅳay.               i

Do not open the hbusing ofthe product.

Connect aH cables foliowing the instructions for systern set up shown in Section 8

DO not disconnect any cable during the operation oftho System.

Do not disconnё ct cables directly after turning ottthe product.Cable disconnection 2 to 3

mittutes ater sttRch ottis strongly recommended.

Do not replace a fuse before turnin9 0ffthe product and diSCOnnecting from the electrical

supply.

2.2日    POWer Supply

OCLS―HsC―D100-TKSM is designed to work with Power Supply of AC100V± 50/0(Single Phase,

50/60Hz),

Using any other voitage rate is strongly prohibited othenwise there will be a risk of product damage,

綱rё o〃and personalittury,

in the case of using other yoitage rate,insta‖ ation of appropriate transforrneris necessaqみ

2.3,   Product Protection 革辺遵単遵難ヨ磁頚ONミ

Do not block air vents and iaser enlission aperture ofthe product.

Avoid dew condensation to the product.

Use and store thO productin a stable environmё nt.Environrnentat requirernents are shown

in Section 6 ofthis document.

Do not allow the productto undergo any sudden shock or prolonged vibration.

Closely foliow the instructions in this document.Any other op9rations、 Ⅳhich are not stated in

this document rnay lead to hazardous accidents and rnalfunctions ofthe product.

4
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IF3日  Laser Safety

The OCLS―HSC― D100-TKSM systern is rated as“ Ciass 3R(JiS C 6802)".

Before starting to use the product,please take the necessary measures to ensure compliance wvith the

appropriate laser safety standards.

Because the output wavelength ofthe laseris in the near― infrared region,itis invisible to the human

eye.Do notiook directly into the laser and iaser aperture and be aware stray reflections oflaser

radiati6n,itis strongly recornrnended that appropriate laser eye giasses are worn during any laser

operation.

in orderto avoid accidental exposure to laseriight,itis important to turn offthe laser evett tirne itis

notin use.Each tirne aterthe operation,make sure to turn offthe laser switch to the"OFF"position.

●  JiS C 6802 ReguratiOn
The OCLS―HSC―D100-TKSM complies with JiS C 6802 regulations.Based on the regulation's
guide― line,the productis equipped with key― switch〕 rernote interiock connector,laser radiation

errlission indicator,laser shutter and appropriate warning labeiS.For safe use ofthe product,it is

irnportantfor users to be aware ofthese items.

Key Switch
Key Switch is iocated to the front panel of Laser Controllera

VVhen the Key Switch is turnes to the・
80N"position,the key is locked to the key outlet.

in orderto avoid accidental exposure to laserlight,itis important to turn offthe laser

every tirne when itis notin use.Each tirne aterthe operation turn the Key Switch to the
Ⅲ
OFFⅢ position and remove the key.This should be stored in a safe and rnanaged
iocation.

Laser E■lission indicator

A Laser Ernission indicatoris iocated to the front side of Laser ContrO‖ er,

VVhen the Key Switch is turned to the WONW position,the Ernission indicatorlight should

aiso turn on.

Each tirne after the operatlon please rrlake sじ re thatthe Key Switch is turned to the
t'OFF''position and check that ErYliSSion indicatorlightis off.

Warning Labeis
Be aware Ofa‖ labeis,and piease take the necessary measures to ensure compliance

with the appropriate laser safety requirements.

●     invisible Laser Radiation Warning Label

● Laser Ciass Label

韓慈熱熱艤ユ
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l f4口
lulrantee

>  Guarantee P●riod

The cuarantee Pettod is forthe productis Tweive(12)MonthS after shipping,
フ
  Repairs or addittons aRerthis period w西 li be chargeo Separately.

System consurnable parts are ettcluded from this guarantee.

>  Manufacturer's Responsibility

PrOduCt defects or deficiencies caused by norrnal use are the respOnsibility of NEOARK

CORPORAT10N and duttng the GuarantOe Pettod are suttecttO Free Repair or

Replacement ofthe defective parts.

>  Guaranteed Range

This Guarantee sigpries thё  guarantee of particular product,ofNEOARK CORPORAT10N
1   0NLY
‐    The Guarantee does notinciΨde any loss,such as Operating Losses,caused by any

pttduCt defect or deficiency.

>   Exciuded Cases of Guarantee

The fo‖owing are specifiC examples of excluded cases ofthe guarantee. L

Any Replacement or Repair related to these caSes wi‖ be charged separatelyB

●  inappropriate Use

Defects or/and Damage caused by inappropriate use or/and slorage that are not stated

in the producttnstruction lⅥ anual.

●  inappropriate TranspOrtation

Defects or/and Damage caused by transportation or/and rnoving the systern by users.

●  inappropriate Rernodeling

Defects or/and Damages caused by remodeling or/attd rゃ p9ir ofthe systern by users.

●  inappropriatё  Power Supply

Defects or/and Damage caused by inappropriate voltage input or/and connё ction of

pettpheral equipmlnt(S)tO the system

● Force Mtteure

Defects orand Damages caused by Force Maieure ACCidents,such as Fire,

Earthquake,VVind or Flood Damage,Salt―air Damage,と ightning,other natural

disasters and WaR
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貫０ｐｐｕＳｒａｐｅＲ５
■
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■

Support Period

The support period for repair&maintenance is eiqht(8)vearS after shipping.After this

period support may not be possible due to difFiculties in oゅ taininO parts.

Contact rnforrrlation

ifthere are any problems with the systern or/and there are issues related to the productthat

need to be checked,please contact

NEOARK CORPORAT10N
Phone Numberi    Ⅲ81‐3‐6379‐5539去

E‐Mai:Address:  info@necark.co口 ip■

Repair and Maintenance

Repair and rnaintenance ofthe product vvi‖ be supported by the rnanufacturer but wviH be

chargeable.SysterYl defects Or/and deficiencies that are caused by norrnal use in the

guarantee period wi‖ be investigated by the rnanufacturer forits scope of application.

A detailed repOrt of any problem is required by the rnanufacturer for appropriate Support.

Supporting repair and rnaintenance ofthe system may take some tirrle to carryin9 0utコ
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E fo口 Preparation

6.1.   Unpacking
VVhen unpacking the product please check the contenlS Carefu‖ y.

ifthere is any damage,sign of defects or/and ioss of part(s)pleaSe cOntact NEOARK

CORPORAT10N immediately!(Conlguratton Listis shown be10w),

6.2,   Configuration
・   High Speed Er Fiber Comb LOser Head     2 Sets
・  High Speed cOntroller           2 Sets
口   Er Fiber Laser Arnplifier Unit             2 Sё ts

Accessorles
B   Head― Contro‖ er cOnnection Cable 2 Sets
'   Head― Amp unit Connection Cable  4 Sets
B  AC Power Cabiё       4 Sets
,   instruction lⅥ anua1       5 Sets

6.3.   Before Starting Operation
Read the instruction iⅥ anual carefu‖ y before using the product.Any kind of use thatis,ot stated in

this instruction hllanual is strongly prohibited.in the case ofinappropriate use or/and the delibeFate

breaking ofthe precautions shown in instrucdon Manual,Product Warranty and Repair wili not be

supported.

Because the、Ⅳavelength ofthe laseriightis in near― infrared region itis not visible to hurnan eyes.Do

notiook directly into the laser and laser aperture and be aware of stray reflections ofiaser radiation.lt

is strongly recoHlrYlended to、 vear appropriate laser eye giasses during iaser operation.

6.4.   insta‖ ation Requirement
>   Power Source Requirement

●  Necessary Line         One Line(Single Phase,50/60 Hz)
●  Voltagё              AC100V± 50/0

●  Power Consump8on     250VA/Line                 l

>   Environment Requirement
●  insta‖ation Place         Flat and stable place.Optical Surface Plate which has

enough spaCe to place whole productis recornrnendedコ

●  operattOn Temperature   20骨 C-25°C
O  Storage Ternperature    10(● -30(●

●  Hurnidity                Less than 800/0

(Dew Conde,sadon must be avoided)

>  Other Conditions
This productis a sensitive instrument,and is N01「 designed for use in harsh conditions.

The fo‖owing factors should be etirninated from thO envirOnment around the product as

much as possible orthe system may be severely damaged or wili not operate correcJy.in

cases where the productis affected by any ofthese factors and it becornes unusable then it

is outside the product guarantee conditions and any liability ends.

●  Fire,Heati ShOCkS,Vibration and any otherfactors which rnay damage the product.
●  Wate馬 Water Droplets,Vapo馬 Dew Condensation and any other water related

problems,

●  Dust,Sand,and any other smali particulates.
●  Severe change of room temperature or/and hurYlidity to beyond the specification

range stated above.
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|17口 PrlouctAppearance
※  The actual pttduct appearance,especia‖ y the location ofiabeling,rnay vary depending On

production circumstances.

7.1.   Hich So● ld Er Fiber Comb Laser HeadHigh Speld Er Fiber Co中 b Laser Hea0

5.

2.

６

　

　

７

Repetition Rate attusting knOb

EOM, FRE■ LD, FCEO, LASER
Connector

OUT l Port iひ Lmplitted

FC/APC)

OUT 2 Pollt● C/APC)

OUT 3 Port(FC/APC)

Output,

3.LD FCEO Connector

4.LD AMP COnnector



lM41 M069R4
0CLS―HSC‐D100‐ TKSM lNSTRUCT,ON MANUAL

'7日
2コ High Speed Contro‖er
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1.FBEAT GAIN

2.FCEO LOCK Switch

3.FBEAT LOCK Switch,Ittdicator

4.HS FREP LOCK Selector

5.FBEAT ERRORヽ空onitor

6.FBEATヽ生onitor

7.FCEO mttonitor

8.PZT Voltage lndicator

9.ヽ在ODE LOCK Indicator

10.LD Current lndicator

ll.LD CURRENTAttusting KnOb

12.LD ON Switch

10
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13.PZT Vo比age Tuning Knob

14.FREPヽ在onitor

15,FREP ERROR Mbnitor

16.FREP LOCK Switch,Indicator

17.FCEO LOCK Switch

18,POmttR Switch,IndicatOr

19,EOM;LD,FCEO IN,PD IN Connector

7.3B   Er Fiber Laser ArrBplifier Unit

20,10 MHzIN(FCEO,FBEAT Reference
lnpu0

21.10 MHz INTPEXT Selector

22.100 MHzIN(FREP Reference lnpu0

23.FBEAT Input

24.AC Input tAC90V～ 1100

25.G Terminal

26.PD MON(FREP W[onitoD

LD FCEO Driver
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1: Templ=ature I+dicatio■   |

2.‐ LD Currё nt lttditatio五    |

3=‐ EHiiSsion lttdicatbF

4.LD Connector

5,LD CurrentAttusting Knob

6!‐ 0にbdulよ tiも五InptD

7!いるⅢⅢil五 Iおut S1lecぃう
―  '

る
!‐
‐tTemperatirさ Atttsting K五Ⅲ)

9.I LD Sttitch i   !|

10.G Terminal

ll‐.AC Input ttC90V～ 110Vj

12
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１

　

　

１

8日  Operation Procedure

8.1日   4Turhing on the fiber:aser

l, Putthe Laser Head on a stable table and connё ctvvith the contro‖ er ano the amp unit with

connection cables as below.Connectthe controHer and the amp unitto AC 100V power source.

2.Turn on the switch(9 on the rear panel ofthe controllera Turn on the POllVER switch(D onthe

front panel ofthe 66ntro‖ er.Leave the laserrnore than 4 hourfor warrning upJ

3. Turn onthe LD ON swRch(D.Turn LD CURRENT attuSttng knob(D to ciockwise until MODE

LOCK indicatoK)tums to green.Appropttate LD currentis aboutthe value noted on the

inspection sheet.Laser output comes outfrom OUT2 and OUT3 port.

8.2.   Turning on the Er fiber amllifier

1.Tum on the swkch(Don the rear panel ofthe Er Fiber Laser Ampliner unit.

2.Turn on the LD switch(D ofthe LD AMP Dttveri

3. 千urn the LD current attuSting knob⑤  to clockwise.The amplined laser poweris output from

OUTl port.

High Speed Er Fiber

Comg Laser Head

High Speed

Comb Controller
FiberAIIlpllfler

13
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8日3.   FCEO Signa1 0bservation

l.Connect FCEO MON connector ② to a spectrum analyzer.                 十

2. Turn on the LD switch(D ofthё LDFCEODttveroftheErFiberLaserAmplrierunit,FCEO sional

appearsB Attustthe LD current wRh LD Current Adjusttng Knob(Э  ofthe Arnplrier unittO

maxirnize FCEC)signal.Appropriate LE)FCEO currentis aboutthe value noted on the inspection

sheet.

8コ4.   FREP and FCEO Control

Repetition rate frequency(FREP)and Carrier enveiope ofFset frequency(FCEC))can be stabilized to a

frequency standard.Prepare a 1 00httHz frequency standard.

1,  Connecta400MHzfrequencystandardtothe100MHziNconnectoKD ontherearpanelofthe

controHer.Frequency reference signal should be lowerthan-6dBm.

2. lfthe externalfrequency standard is preferable,turn 10MHz lNT― EXT selecto(D to EXT and

connect a 10MHz frequency standard to the 10MHz lN connectoて 9 on the rear panel ofthe

contro‖ er.Frequency reference signal should be than O-6dBm.

3. Turn HS FREP LOCK selectorto FREP mode.Connect FREP ERROR monito〈 D to an

6sci1loscopeo Sine wave(difFerence frequency bel品reen FREP frorrn 100wHz)iS ObServed.Takё

offthe cover and turn the repetition rate adjusting knob①  ofthe laser head to rYlake the FREP

ERROR signa1lowerthan 100Hz.

4. Turn PZT Vokage Tuning Knob∈ )to about 50V.Take offthe cover and turn the repedtion rate

adjusttng knob(D ofthe laser head ahd PZT Voltage Tuning Knob(D ofthe controllerto make the

FREP ERROR signattowerthan 10Hz.

―才
       5. Turn on FREP LOCK swkch(Di1/Vhen the FREP frequency is iocked to a reference signal,the

indicator turns to green.

14
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6. Turn LD CURRENT knob(D to make FCEO to be 10MHzo Appropttate LD currentis aboutthe

value noted on the inspecuon sheet.Turn on FCEO LOCK switch(D.FCEO signalis ttxed to

10MHz.

100WIHz IN

10MHz

FCEO MON FREP ERROR

For Ext Rcfmodc

OUT2 0UT3

885B   FBEAT and FCEO Control(High Speed Controり

The fiber comb frequency can be stabilizOd to a frequency standard and 9 standard laser with high

speed servo control.

Prepare 10MHz frequency standard and a frequency standard laser.

1. Connect a 10MHz frequency standard to the 10MHz lN connecto(D on the rear panel ofthe

contro‖ er.Frequency rёference signal should be lowerthan O-6dBm,

. Connect FBEAT signalto FBEAT IN connector on the rear panel ofthe controller.

Turn HS FREP LOCK selectorto HS mode.Turn LD CURRENT knob(D to make FCEO to be

10MHz.Turn on FCEO LOCK switch(秒 .FCEO signalis nxed t0 10MHz.

Connect FBEAT MON conne6toK》 to a spectrum analyzer.Turn PZT knob(D to make fbeat

signalto be 10MHz.

5. Turn on FREP LOCK switch① .FBEAT signalis Rxed to 10MHz,and the indicatorturns to green.

２

　

　

　

３

4.

High Speed

Comb Controller

High Speed Er Fiber

Comb Laser Head

Spectrllm Analyzer

15
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High Speed

Collllb Controller

High Speed Er Fiber

Collllg Laser Head

FCEO MON I IFBEAT MON

Spectrllm An】yzer

Frequency Standard Lase=

8口 6コ    Turning o肝 the LaSer         i

l. Turn offthe frequency lock(FCEO,FBEAT,FREP).

2.Tum offthe LD sttitch④  ofLD FCEO dH▼ er and LD AMP dttver ofthe amp unit.Turn offthe

power swiに h① onthe rearpand oftぃ e amp unk.

3.Tum o〒 the LD switch(O ofthe cOntroller,Turn ottthe power swRch④  ofthe rear panel ofthe

contro‖ erJ

16
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Ef9E SpeCificatiOn

)Fnb Laser                  r9.1.   High speed Er Fiber Cc                 lised Lase

Mode Locked Pし(1)OptiCat Comb Generatton

)nlinear Polarization Rotation)(By Nc

100 MHz± l kHz

Z

(2)Repetition Frequency

)100 MHz± 100kH(3)Repetkion Frequency Tuning Rangc

lrn± 20 nm1560r(4)Center vvavelength

≧ 25nm(FWVHM)

≧ 1口 5mW(Sum Ofthe Output Ports)

1(5)Spettrum llVidtト

(6)Power

3,FC/APC

er

(7)Port Number                 Mode Fibl

Single

liation Frequency1 00 GHz)

(3)Output

≦10%pp(Modt(9)Spectrum Modulatton

irFiber Laser ArFBplifie9J2.  Er               1560 n向

±20 nm,FC/APC     
‐(1)input               4560 nm±

20 nm(2)Center vvavelength

≧ 50 nm(FWHM)(3)Spectrum Range

mW≧ 30(4)Output POWer

l,FC/APC

er

(5)Output POrt             Mode Fibl
Single(6)Output

9B3日   High speed Contro‖er

External Microwave Signal(1)Repetition Freqむ ency Stabilization

BNC(2)R9petition Frequency Monitor Signa1 0utput

BNC(3)Repetition Frequency Reference Signalinput         ..

No Frequency Divislon(4)CEO Frequency Stabilization

SeⅣo Range≧ 200 kHz、

75 dB・ HzCartter Signal S/N Ratio≧

‐
   (By a Spectrurn analyzer,no cycle slip in one hourl

≧ 50 MHz(S/N30dBc)300kHzRBW)(5)CEO Frequency Tuning Range

EOM in the Laser Cavitya CWV Laser By an

400 kHz

(6)Staゅ iliZation to l                                       Hz

SeⅣo Range≧

Cartter Signal S/N Ratio ≧ 75 dB・

(By a Spectrurrl analyzer,no cycie slip in one hour)

BNC(7)CEO Frequency Monkor Signal Output

BNC(8)CEO Frequency ROference Signalinput

BNC(9)Stabilization Signal input

可7
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!  *4 Specification 9-3(4)and(0)Can be realized sirnultaneously.

*2 An opttcal spectrum ahalyzeris required to mode lock adiusttng,

*3 Frequency standard and synthesizer(W☆ h frequency resoluttonくイHz)is required to
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