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(Optical Time Domain Reflectometer) LU U Single mode wa gl CECERRL Optical Loss
Tester wazyaiA3asilodn-Tensaidulonituas (Optical Fusion Splice) wiougunsalii
mmazmmazﬂqmwmaa@maﬁamimum (Optical Fiber Communication Trainer) gunsal
Fransgaudsvesaeidulouinhuasiuy Single-Mode tion1siFeudiBsugdints

@.blA304 Optical Time Domain Reflectometer anunsansiadeuanslwiuasnaaeuasumyade
0 gaidousio ara uagauevesmeliuaslaefiflaidunisyinauuuy Fiber Visualizer
wazdl Optical Power Meter, Optical Light Source wag Visual light Source agjﬂ’lsﬂum%‘a\‘i
Weariule Wusgnale

@.mﬁﬂgmm%"adﬁaﬁmﬁamiaLéuISLLﬁaﬁWLLaa (Optical Fusion Splice) Wuu Single mode (SM) way
gunsaldasuvederenduloniniuas wiaulununsmaaes

o.cydsuinsnneinlaseiionasdeudeluiveseeninazdecdiilunu nsmaassnisianadeu
Euloudatuas waznisin-deudoduloudniuasiiendasiiefanaaau Optical Time
Domain Reflectometer uas 1a3aaa-liausa Optical Fusion Splice Tnefituneaunisldeu
yauAdaslunsitnsvnaes

o.&\A38ilo (Optical Time Domain Reflectometer) waviAsedn-dause (Optical Fusion Splice)
azdpsausalinufulnihszuy beoV, otz uarldrmusuuunnedle

. 5U3MY flauesmazdeadusunudmieiniasile (Optical Time Domain Reflectometer)
uay Optical Loss Tester Miduiiieidoaiu Ingldsunisusadaogragniesainudemn gudn
TnnsuitosesiunsuimavdnisnensinunisTdnunasnsdentgeidunnsguliun
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.o Optical Time Domain Reflectometer 31U @ %0

b..@ Wave Length : Single mode 7 omeo/ecwo kA% ed&onm
Reananaldiiu + benm wiafnd

©.@.o Dynamic range s @me@omm / dedB, ecxonm / €adB ILag
e&&onm / €odB #39ANI

v.@.en Pulse Width : a, ®0, o, mo, &o, @00, woo, oo, ®000, booo,
€000, ®O000, WooooNS PIDANI

v.e@.€ Dead Zone

©.60.€.0 Fresnel Dead zone . < om 7l Gocm (typical) 30N
©.6.€.® Backscatter Dead zone : < o.&m (typical) B3oANT
.e.& IOR Setting - . ®.0100000 t0 @.badaas (0.000006 steps) § —
w30fnI
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b.e.D
©.6.67
©.6.@
b.@.«¢ Distance Range

©.@.@0 OTDR Trace format

b.e.06 Testing mode Light Source

Reflectance Accuracy
Sampling Resolution

Sampling Points

v.0.00.6 Wavelength Accuracy
b.e.06.b Output Power
b.e.0.cn Output Stability
o.e.06.€ Modes of Operation

w.@.0b Testing mode Power Meter
b.o.eb.e Wavelength
b.b.eb.lb Measurement Rang
®.b.ew.m Maximum Input
b.@.0b.&Accuracy

o.@.@m Testing mode Visual Light Source
b.@.em.eCentral Wavelength
b.e.emn.loOptical Output
o.@.@mn.mOutput Optical Fiber
o.e.e0m.cLaser Safety

v.@.0c Display

w.e.0& Interface

v.@.@> Data storage
b.e.e.@Internal memory
©.e.e0.wExternal memory (USB)

®.@.00 Power Saving Function

©.0.0: Battery,

b.e.0x Units

b.@.bo Connector

b.e.we Environmental Conditions
b.e.0e.e Vibration

... Dust proof

©.@.0e.m Drip proof

: Single mode + lodB #38ANIN

: & cm to bo M W3RN

: Up to e&o,00e N30ANT

: Single mode moo km #39ANI1

: Telcordia universal SOR, issue b (SR-@ome)

- @me0 / @@&onm #38AN

. -& + @.&dBm %I9ANI

. < 0.0dB #IOANT

: CW, losoHz, ekHz, wkHz N30ANTI

. @neo / e@&&onm UIBANI
. -&o to -&dBm #3eRAnNI

. + @odBm %38ANIN

© 1 o.&% WIBANIN

S o@onm + e@@nm WIBANIN

: o + mdBm (CW) #38ANI"

- @opm/eo&um, SMEITU-T G.o&le) %30AN
 |EC womb&-e: boos CLASS eR #39/N1

- &” Touch Screen TFT color LCD #3afnn

: USB @.0, Type A Wz Type B #38110n31

- @ GB (€o,000 traces) #30110AN
: (USB) up to elo GB #38AN71
: Backlight off and Auto Shutdown disable

e-& inutes

: WUV Lithium lon, operating time el hours

U38UINNIN

- km, m, kft, ft, wag Miles ¥soU1NNT
: FC/ UPC

: Conforming to MIL-T-ecgcooE Class e

PIBUINNTI

: MIL-T-ogwooE (Dust Exposure) Class o

#30UINAT

. P& (IEC bodlw), JIS C oxlbo TYPE |

w3euINN Pah
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b.o.bb UNTAlUTENOUUTEILATES

©.6.bo.e qﬂﬂiiﬁ AC charger/adapter wsauang line cord 911U @ >0

b.0.bl.lo Battery Pack 971U @ 9

©.0.bo.o NTEUNEASBILUY Soft Carry Case Wag Protector 14U @ %A
b.e.bb.c filon1slEnunwIdingy quick user's guide and user’s manual (CD) © %9

.o Optical Loss Tester 314U o %0

o.b.@ Light Source Port
©.b.6.e
©.b.6.®
©.lb.@.m
©.b.e.&
©.b.6.¢&
©.b.6.D
©.b.6.6)

..o Optical Power Port
b.blo.e® Support Optical Fiber

Support Optical Fiber
Emitter Type

Wavelength

Output Power

Source Line Width (FWHNM)
Modulation Output
Connector Type

GAGAGHS
©.b.®.m
b.lb.b.&
b.bb.&
b.b.lo.o
©.lv.lo.o
b.b.lo.<
bbbl
.lo.en General Specification

Detector Type

Measurement Range
Accuracy

Linearity

Display Resolution
Connector Type

Warm-up Time

b.b.m.e [INput Power
b.lb.om.lo
®.®.en.en
b.b.on.
b.o.m.&
b.B.m.o
®.®.mn.e)
©.b.on.c

Battery Operating
Relative Humidity

Storage Temperature Range
AC adapter
Laser Safety
EMC

. Optical Fusion Splice 911U & A

©.om.0 Svazduavall

Operating Temperature Range

: @oum / e@lo&um SM fiber, PC-polished

: LD ¥39fn

: @me0 / e&&onm * lbonm 1IBUINA

. > -odBm #39ANIN

: < &nm hI9AN

: CW, oeloHz, @kHz, bkHz (+ %) #38fnT
:FC/ PC

: SM (@oum/ee&um), MM (€oum / eod&um,
Plo.&Um / elo&um) #30An
: InGaAs

Calibrated Wavelength : @&o, emoo, emeo, eacd«o, @&&onm NIUINAT

- -po to +&dBm %38ANIN
. + 0lodB @ -e@odBm %IBANN
. + o.lodB #38ANT
. 0.00dB #38AN
- FC
: Do sec.

: &V alkaline battery

- oo hours min ¥#39ANI

: o to ®&% (no condensation) #38ANI

- -90° t0 +&0°C ¥38ANN

: Jo&° to +90°C UIBANTIN

: @00 10 baoV, &o to boHz, Output: e.&V

: IEC borbd-e:booe Class @, weCFR eocdo.eo
: ENbemlon-e, ENbeocoo-am-o PIBANTI

oo Hunioddisdusuradoudulouiniuasiuu Single mode (SM), Multimode

(MM) 158110077
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o.n.6.o

v.on.@.;m

.n.6.&
b.n.e.&

ﬁﬁﬂﬁ‘%’u Core Alignment uag cladding alignment 111131

flouansnmussans Fiber sauzfimdssaidon Fusion feas Monitor aunnll
N3 <" color display 38N

anunseldiulngin weoV, @oHz uagldiurununmesneluiasasls

Sudssiuaunmdudilunaistley o U

o.onlo SIUALLDLANIWNALA

B.n.o.e

[SRAMGRG

©.on.lo.;n
b.on.b.&
B.on.lo.&
B.mo.D
®.on.o.6)

Optical Fiber Requirement
Profile types : SM, MM, DS, NZDS #30310n731
Fiber diameter : Cladding diameter : opm~e&opm,

Coating diameter : @oopm ~&,00o0um WI0ANT

Standard Performance (Typical)

Average loss - 0.0bdB (SM), 0.0edB (MM), 0.0@dB (DS) ©3ahAni1
Splicing time . & sec. 30ANTN

Flectrode Life . mooo NIDANTI

Tension test - loN 305N

Applicable Sleeve - pomm, €&mm Hag bomm 13aAN
Monitor . @m" color LCD display #30fn11
Power Supply

AC input . @o0V~bEoV, &o / poHz infn

DC Output : @n.&V 30ANT

Operating Condition : Temperature -@o~+&o°C, Humidity «&% RH
Battery . ©6.0V GEoomAH 139ANIN

..o gUNIRIUTENBUNMIIYIY
- AC Power Cord 97U o LU
- Spare Electrode 311U o €
- Battery standard 3713U 0%
- Cleaver (w¥oudafiuly Fiber lufaa3os) $1uau o 19
.« Optical Fusion Splice (DWACAS) 37U @ 39
b.c.o TaTdunTily

b.c6.6

b.co.b

b.c.e.m
b.c6.c

b.c6e.&
b.c.e.D

Jurestiodmsuredouiduloniniuaisuu Single mode (SM), Multimode
(MM) %#32110077

fifl a4y Core Alignment DWACAS (Digital Wavelength Automatic Core
Alignment System) #39AN77

fiwosmiAeustauuu Micro HOMI dwiuidensogunsalmeuenld wiexnnni

floouansnwaesas Fiber vaizdifidueiday Fusion seae Monitor el
fnT @' display 30N

a3l weoV, eoHz uagldrurununmesnelundesls

Suussiununmaudilunaiegiiey o U



b.co AMANYMENIAmATLR
b.€b.e Optical Fiber Requirement
- Profile types : SMF, MMF, DSF, NZDSF, G.o&e %303110A71
- Fiber diameter : Cladding diameter : opm ~ e&opum,
Coating diameter : @oopm ~®,000Um #38ANT
o.eblo Standard Performance (Typical)

- Average loss : SM : 0.0dB, MM : 0.0edB #30ANT
- Splicing time : @os average SM NI9ANI
- Heating cycle time  : ews typical. %39AN
b.«l.m Electrode Life . m&oo UIBANTI
b.cw.@ Protection Sleeve : @omm, bomm kay SOC Connector #IDUINAIN
b.clo.& Applicable Fiber :o.&mm, b.omm, b.@mm, m.omm Lag FLAT %390
11NN
..o Monitor - @m" HD color Touchscreen display #5807
..l Splice Memory : up to b,000 records and lv,ooo splice images
b.cb.g Cameras : b CCD camera system
. b.e¢ Magnification : XY style : @e&o power, X/Y : moo power
b.eb.eoFiber display - X/Y or XY, Single X. Y
b.cw.eaPower Supply
- AC input . @00V ~ baoV, &oHz ®30AN1
- DC input L @V~eeV NIDANI

- Operating condition : Temperature -€o ~ +&o°C, Humidity o ~ «&%
..o gUnIaiusEnaUNTIdu
- AC. Power Cord 371U o U
- Spare Electrode 311U o A
- Battery standard 914U o ¥
- Cleaver 311U o YA
b.¢ YRNUHUAN1391U Optical Fiber Communication Trainer 31U @ A
o.&.o TWazdunlY
b&oao \HuypinujiRnsiedsuinannnsuainisiu-as Optical Fiber Communication
b.&.o.lo LﬂuﬁﬂﬂﬂﬂﬁﬁamiLﬁaﬁ'ﬂuimigamﬁaiﬂa Optical Fiber Data Communication
b&on \HupinujiRnsiteEeuinissu-ds Mg1u voonm uay cleonm
odoq UIEN fauenmazdoaduiumusmiefldsunsuiiinuisnguaamindy
TnefionansunBusu Wesesfumsuinandainisvomeiunislinunasdeaiige
Jugnssguunumiivenae
©.&o ANANYAENIIAUNATA
b.¢b.e Board maauﬁamiﬁaui Optical Fiber Transmitter

- Transmitted light wavelength - poonm and slbonm *IBANI _—
- Transmitted bandwidth - & MHz %#58fn31 Q
- Connector : ST and DIN connectors
~
@ 0/ §



- Data rate : @ Mbps ¥1385in1"
o.&blo Board Vlﬂaa\uﬁamiﬁsmi Optical Fiber Receiver
- Received light wavelength - poonm and &lbonm %IvANI
- Data rate : @ Mbps #38An1
- Receiver bandwidth : @ MHz #30An1
- Connector : ST and DIN connectors

o.& .o Board Mmaadlﬁamiﬁaui Optical Fiber Data Communication

- Transmission Baud rate . &poo bps #3DAN

- Transmission interface : RS-oalo

- Type of display : LCD eoxle characters
- Input interface - @xa keypad #39ANT

b.&lb.c Board wmaauﬁ'amiﬁsui Analog/Digital Modulations and Demodulation
- AM Modulation and Demodulation
a. Carrier Signal . &€o kHz ~ @poo kHz #38finin
b. Audio Frequency Signal: e kHz ~ v kHz #38#n11
- FM Modulation
a. Carrier Signal - oo kHz #39AnI1
b. Audio Frequency Signal: @ kHz ~ & kHz #38/n31
- FM Demodulation
a. Nature Frequency . oo kHz #30ANI1
b. Audio Frequency Signal: @ kHz ~ m kHz #38#n71
- ASK Modutation and Demodulation

a. Carrier Signal - vo kHz ~eoo kHz #38fnI1
b. Data Signal . @00 bps ~ @ kbps #39ANI1
- FSK Modulation and Demodulation
a. Space Signal . @melo Hz %30ANI
b. Mark Signal : @eo Hz #39ANII
c. Data Signal . 00 bps ~ &oo bps #IBANII

o.¢b.&¢ Board Vlﬂaa\‘il,ﬁlamilﬁaui Digital Signal Processing Module
- Encoder and Decoder (CVSD)
a. Sampling Frequency : @b kHz ~ &o kHz #38fni1
b. Audio Frequency Signal: @oo Hz ~ o kHz #38/n11
- Encoder and Decoder (Manchester)
a. Input TTL level signal
b. CLK . &oo Hz ~ @ kHz #30ANI
c. Data Rate . lo&o bps ~ &oo bps ®IBANII
o.& .o Board wmaauﬁamiﬁauiw Signal Modulator and Demodulator
TV Signal Generator

=

- Output frequency : e&.o kHz #38dni1
= Quartz crystal oscillator: @ MHz #38fn11




- TV signal

TV Signal Modulator
- FM carrier signal
- Audio signal

- Audio Signal generator

-TV Signal

TV Signal Demodulator

- FM carrier signal

- Audio signal

. @ selected types

. &.& MHz %38/n11
: FM demodulating signal

: @00 Hz ~ @ kHz,

Output amplitude
voomV ~ @.bV ®38AN71

: FM signal plus, TV system

Horizontal signal #3afAn

. €.& MHz %39fn11
: FM demodulating signal

.o YRNUHURN13A1 Optical Fiber System Trainer 31U @ Y0 UsEnaumy

bo.e S8azdyaNLY

b.5.0.0 WuyalnUiuinsiiessuindnnisiuguves Optical Fiber
©.5.0.0 WuyelnUjifnsiieiseuing emeonm way e¢gonm
oentlugadnUjifinisiioseusnisdeansdeya Optical Fiber Data

Communication

b.5.0.« WuyarnUiuRnsiieseuinssu nsddyaaiflesnis Optical Fiber
b.5.0.¢ U3IM Jlauesaazdosdufunudmienlisunisusisnsanuiengnas
wihilulpefionasuidudu ios095un15UINITNaINITUIEN WA TIEY

wazgouUn g idunnasguLiun Vet

.ol AMANYMENIANALA

©.9.0.@ Board N894 em@onm Optical Fiber Transmitter WLae e&&onm

Optical Fiber Receiver

- Transmitted Data rate
- Receiver Data rate

- Input Signal Format

- Connector type

. @00 14 &oo kbps #I0ANIN
 @e&.lo kbps #38An11
: TTL Waveform

: SC connector

o.0.v.lo Board 989y e&&onm Optical Fiber Transmitter LLag emeonm

Optical Fiber Receiver
- Transmitted Data rate
- Receiver Data rate

- Input Signal Format

- Connector type

c eed.b kbps nI0ANI1
. @00 14 &oo kbps ®IBANI
: TTL Waveform

: SC connector

o.5o.lw.en Board naasy Optical Fiber Audio Transceiver

- Built-in Audio Generator
- Built-in Microphone Audio Input
- Built-in.«Q Loud Speaker

2z
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.o.0.« Board nnaad Optical Fibers Data Communication
- Remoté Control by Using e-key Simulator
- @ LEDs Receiving Data Instructor
- @ LEDs Display for remote control status
- b&o Types data set-up
o.0.@.¢ Board naass Optical Fibers Video Transceiver

- Operating System : Microsoft Windows

- Video Transmission Type : Digital

- Video Source : USB Camera

- Transmission Data rate : @00 Mbps #I8fAnN

- Transmission Wavelength . @me@onm WaE ed&onm U38ANI1

o.5lo gUNTRIUsENEUUTTIATRN
- aen1slHUNTE8ange Operation Manual §1UuU @ 49
- gunsalitdudununasgrududndmsuviiniseass $uou o 70

oo 13 peindnyauAud S o YA

ba.e TEanduaniily
_ Huvesailindyaalddud eoo Hz 81 & MHz wiedind
- anunsnrnilaguadu SINE, SQUARE, TRIANGLE, TTL Pulse w¥auu b output
Taneluvssafeniu
- ANU1I0TNLLIITUNTLUANTINUIN +&V, +ebV Meluvasaieiiy lailusdraios
- fosuansnaluduavlabitiosndt o wédn
- gnansabnuledn beoV, ¢oHz 16

Lol AuANEUINILNALA

o.0..@ Function Generator

- Wave from : Sine, Square, Triangle Wag TTL Pulse WIDUINAIN
- Amplitude : >00 Vpp (&o W) #3050
- Resolution . 0.0 Hz, ® Hz, @0 Hz, @oo Hz, @ kHz #586nan
- Frequency Range : ®0 Hz to oo kHz (& Ranges), @oco Hz to @ MHz
(& Ranges) #39ANI
- Time Base - Oscillation Frequency oo Hz #3afn
o.0.lo.lo DC Power Supply
- Constant Voltage Output L 2@V, ebV #30ANT
- Variable Voltage Output : oV ~ te&V NIDANI

o.e.lo.en  General Information
- Power Requirement : AC/AC Adaptor, bamoV/e&V
oo gunsalUsznouseLAdes
- @1elW AC POWER CORD 911U @ L&Y
- e tadyganiievinismeass S o U

~

@ R{\Ja
P " Va



o gunIailsznau |

n.® qﬂﬂiiﬁvﬁ'ﬂﬁ"mamumma% Fiber Optical Fiber Professional Set 313U & %A

.o qﬂﬂizﬁv‘hmmazmm Optical Cleaning Tool Kit §1143U o YA

oo @eleaniiiiuas Single mode Wuu Bare fiber mnenalitiounin booo Wns 31U &
1u

o aglowiluiuas Single mode WuU Simplex AU81lINBENTY @ooo AT INUIU &
U

n.& Qﬂﬂiajl,%awia Mechanical Splice Protection Housing 3143U @o 0

m5  guUnsnilouse FC Adaptor $117U eoo 19

m.e)  9UNI0l Protection Sleeve bomm Single Fiber 411U booo &

a.c @18louna11uas Indoor Patch Cord wuu FC/UPC - FC/UPC, Single Mode «/alo@
Simplex G.o¢eAb, LSHZ .00 mm., Connector with ceramic ANuglldeend &
m 9UU @oo LdU .

me @18luunluiuas Indoor Patch Cord Wuu FC/UPC - FC/UPC, Single Mode &/elo&
Simplex G.oé&wAl, LSHZ o.oo mm., Connector with ceramic Aue1liTdesNT e
m 31U o LY

m.eo @18luun211uas Indoor Patch Cord Wuu FC/UPC - LC/UPC, Single Mode &/elo&
Simplex G.oé&wAb, LSHZ o.oo mm., Connector with ceramic Anugliuseni1 & m
U o LY

mee d1818uA21ULas Indoor Patch Cord Uy FC/UPC - SC/UPC, Single Mode «/alb
Simplex G.o&wAe, LSHZ lo.oo mm., Connector with ceramic Ase3laitiesnin @ m
U bo LU dneusunisldnuliiuupanisvesanIuing b au

& eazBuadug
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anauvAFinansimudefivun udefndt delasfovinademueniodiunans
Formusluwanmfonrisionarseneddidaiau

<o finsfuvssiuamnmaigldnisldaudnd usseznatlidesndt o U duaniudids
wauwan Taglidnlddetmusuazaneying

¢ enasfivitnivandiszuy e-GP dosszyauniiluenarsynusuiiviinsivanlidaay
lngsyyawntinizesntasluniunn

<& Aumsealuvedimi inegnldanumneu
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