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0.0 Wugasauinisnsraialaseieuazfeousslnivefoeviniiusznauseindesiiefanaaay
(Optical Time Domain Reflectometer) wuu Single mode waziinsoada Optical Loss
Tester uazyaiA3osilofn-1eudaiduloniatiuas (Optical Fusion Splice) wiaugunsaivi
mwaxmmu,azﬂgwﬂaaamﬁﬁamwmmq (Optical Fiber Communication Trainer) gUn5)
$raesgadsvesaeaduloufniuanuy Single-Mode 1iensiSeufidafuanng

©.61A384 Optical Time Domain Reflectometer aninsnaTIadauaslwuaivnaauaaunIgaids
0 Yaidousie 9ase wazmmevesasliiueilaeiiflsitunisviaunuy Fiber Visualizer
wazil Optical Power Meter, Optical Light Source wag Visual light Source ag’maium%aq
Weniuls Wuetatey

@.mﬁﬁqﬂl,ﬂ%aﬁaﬁm-ﬁamiaLﬁuimw’f’;ﬁmaa (Optical Fusion Splice) uu Single mode (SM) uag
gunsaifasawmsdeveaduloniniuas wisulununisveass

o.<yA3ouinsnIrialassuazifouseliivefeeninazdodiluiu mampasnisianaaey
duloudniuas uagnisfa-dendeiduloudiiuasdisniesiiofanaaau Optical Time
Domain Reflectometer uay 1A3838A-\iouse Optical Fusion Splice Imaﬁ%umaumﬂ%mu
yoaAzadlunsimavaaes

oAl (Optical Time Domain Reflectometer) wasiA3osn-Lieuse (Optical Fusion Splice)
zdpsannsnldanuiulniszuy beoV, €oHz uagldrusiuuunnesld

.UM flaussiazdoududiumudmiieiaiesile (Optical Time Domain Reflectometer)
uaz Optical Loss Tester fidudsiaifisaiu Tngldfunisudsdangragndosninuisng dude
Tnonsaiiasasiumsusmsndanmsvensiunsldnunaznisteniigeiifuinesgwlvun
UINeaY

lo. 5’1&1&1&5%%1«%?1%
©.e Optical Time Domain Reflectometer 31U @ Y

b.e.@ Wave Length : Single mode 7 enoo/oceo A% eddonm
Hana1aliiiy + benm ¥5eAnI

b.@o Dynamic range : @me@omm / codB, e€xonm / &edB way
@&&onm / adB #ivRnIN

w.@.  Pulse Width :;, ®0, bo, mo, &o, ®@oo, boo, oo, @000, ©ooo,
@000, ®0000, boooons WI0ANIN

v.@.@ Dead Zone

©.0.€.0 Fresnel Dead zone . < om 7l @ocm (typical) ¥39AN17
b.e.cb Backscatter Dead zone : < o.&m (typical) w50Ann
.e.¢ IOR Setting ! ©.000000 10 @.baEXE (0.000006 steps) Q/? ’
NIDANIN N
= @ov{



..o Reflectance Accuracy

®.@.00 Sampling Resolution

w.e.c Sampling Points

b.@.« Distance Range

©.@.®0 OTDR Trace format

b.@.@® Testing mode Light Source
b.0.0®.@ Wavelength Accuracy
b.@.06..0 Output Power
b.e.0.cn Output Stability
v.e.06.€ Modes of Operation

b.@.e0 Testing mode Power Meter

b.b.eb.e Wavelength
b.b.eb.lb Measurement Rang
b.b.ew.m Maximum Input

b.e.eb.c Accuracy

®.@.@m Testing mode Visual Light Source

v.@.9m.@Central Wavelength
v.@.@m.oOptical Output
b.@.@m.;mOutput Optical Fiber
b.e.emn.cLaser Safety

v.e.0c Display

b.e.0& Interface

b.@.eo Data storage
b.@.0o.@Internal memory
o.e.69.0External memory (USB)

.. Power Supply

b.@.ex Power Saving Function
b.e.e0x Battery

b.@.wo Units

b.e.be Connector

b.e@.blo Environmental Conditions

b.e.bw.e Vibration

®.e.bl.lv Dust proof

: Single mode + bdB ®3BANIN

. & cm to o M UIDANI

- Up to e&o,00e N38ANTI

: Single mode moo km #38ANIN

: Telcordia universal SOR, issue o (SR-@me)

- @meo / e@d&onm %3aanIN

:-& to + @.&dBm %IPANIN

. < 0.0dB %39ANIN

: CW, beloHz, @kHz, okHz #3afnI

: @m0 / e&&onm %5aANIN
: -&o to -&dBm %39ANIN

. + @odBm #38ANI1

©+ 0.8% W3RN

:b&ohm + @&nm NI0ANIN

: o + edBm (CW) #50AnIN

: @opM/e@e&um, SMF(ITU-T G.o&l) 158NN
1 IEC woslod-e: oo CLASS mR #infina

: &” Touch Screen TFT color LCD %58An31

: USB @.e, Type A W8z Type B #3110

: @ GB (€o,000 traces) #38111N71
: (USB) up to elo GB %39/
s @Vdc hag <oV- bbaV, &o / boHz

Operating temperature -@o° to + &o°C

WIBANIN

: Backlight off and Auto Shutdown disable

-« inutes

: WUU Lithium lon, operating time @ hours

IBUINNIN

- km, m, kft, ft, wag Miles #3a11nNI1
: FC / UPC

: Conforming to MIL-T-ecg@ook Class e

N3UINAT
: MIL-T-omcooE (Dust Exposure) Class e
WIBUINNT ol
N
7 Qv



.@.0.o Drip proof

©.olom gUNTRIUTENDUUIETUATOY

: IP&e (IEC wodw), JIS C oxlwo TYPE |
PIBUINNIN

©.0.bm.6 Q‘Urﬁiﬁ AC charger/adapter wiauane line cord 31U o YA

b.e.bm.b Battery Pack 311U o YA

©.0.ben.nn3ziUlARTBIMUY Soft Carry Case Wag Protector 317U o YA

lg.@.bm.@’@jﬁamﬂ%’mummé’mqw quick user's guide and user’s manual (CD) e %#

.o Optical Loss Tester 314U o YA
©.b.e Light Source Port
b.lb.e.e Support Optical Fiber
b.lb.elo Emitter Type
©.o.@.m
b.b.e.&
b.b.e.&
©.b.e.o
b.lo.e.ey Connector Type
..o Optical Power Port
blo.lb.e Support Optical Fiber

Wavelength

Output Power

Source Line Width (FWHNM)
Modulation Output

bbb
b.lo.o.m
b.b.lo.a
b.b.lb.&
©.blo.D
[SRGRGRY
bblbo.c
©.b.b.

.lo.en General Specification

Detector Type
Calibrated Wavelength
Measurement Range
Accuracy

Linearity

Display Resolution
Connector Type

Warm-up Time

b.b.me Input Power
b.lo.m.lo
©.lo.en.on
b.b.on.c
v.lo.on.&
©.lo.n.o

Battery Operating
Relative Humidity
Operating Temperature Range
Storage Temperature Range
AC adapter
o.lo.m.e) Laser Safety
b.lb.mc EMC
. Optical Fusion Splice 314U & Y
b.o.e TEanduaThly

s @oum / ew&um SM fiber, PC-polished

- LD ¥990nI1

L @m0 / @d&onm + lbonm UIBUINAIN

. > -e)dBm #39ANI

© < &M UIBANI

: CW, beloHz, @kHz, bkHz (+ %) #50An

:FC/PC

- SM (@oum/elo&um), MM (&opm / eo&um,

Dlo.&um / elodum) ®38RnNI
: InGaAs

! REO, @00, ®ME0, OEKRO, AEEONM ‘Vﬁmﬂﬂﬂ’jﬁ

- -po to +&dBm 13eAnIN
. + 0.bdB @ -e@odBm UIBANIN
. + o.lodB %59ANIN
. 0.00dB %38ANI
- FC

;Do secC.

: &V alkaline battery

- lwo hours min #38ANIN
: 0 to ®&% (no condensation) WSaANIN
. -90° to +&o°C WIBANI
. 0@ to +90°C U3BANTII
: @00 to baoV, &o to boHz, Output: &.&V

: IEC bogb&-e:woowa Class @, weCFR eoco.e00
: ENbembo-@, ENbeocoo-m-& Y39ANIN

b.aee uasssodwiuradenduloudituaiuu Single mode (SM), Multimode_

(MM) ¥i5811nA731
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.;m.6.»

©.6n.6.6n

.mn.6.&
o.mn.6.&

fiflafidu Core Alisnment wa cladding alignment 1AnT7

fleuansn nesany Fiber vasfindanaiion Fusion smeas Monitor sl
N3 <" color display SeRnin

annsaldiulndin wooV, ¢oHz waglduruwunmeineluniedls

Sulsziuguamaumidunalegiey o U

b.olo ST8aLLEYANIALA

.mb.e

©.mnb.b

©.on.lo.n
b.nb.&
b.ono.&
b.o.b.D
©.n.©.6)

Optical Fiber Requirement
Profile types : SM, MM, DS, NZDS %#3931nn31
Fiber diameter : Cladding diameter : opm~a&opm,
Coating diameter : @ocopum ~@,0o00um NI9ANI

Standard Performance (Typical)

Average loss . 0.0bdB (SM), 0.00dB (MM), 0.0&dB (DS) #58ANIN
Splicing time © & sec. WA

Electrode Life . mooo NIDANI

Tension test - oN %39ANI"

Applicable Sleeve :bomm, &&mm Wag lbomm 30N
Monitor : @m" color LCD display #3afnin
Power Supply

AC input . @ooV~boV, &o / boHz ®IBANIN

DC Output C @a.&V WIANI

Operating Condition : Temperature -@o~+&o°C, Humidity «&% RH
Battery - 6.0V @goomAH #I9ANI

..o gUNIAIUTENRUNSTTIY

- AC Power Cord 37U @ badU

- Spare Electrode 911U o @

- Battery standard 911U %A

- Cleaver (nioudaifiuly Fiber Tudia3es) $110u o 49
.& Optical Fusion Splice (DWACAS) 371U o 49
b.c.o IUaLdLANILY

©.d.6.6

b.c.6.®»

©.&.@.m
b.c.oe.c&

b.ce.d&
b.c.6.D

Jurdesdledmsudadoudulouiituaaiuu Single mode (SM), Multimode
(MM) #581100 7

fiflafdu Core Alignment DWACAS (Digital Wavelength Automatic Core
Alignment System) #39An27

fiwosmdausionuy Micro HDMI dwiuillesegunsainiouenls wiesnnin

flouanan wupsany Fiber vauzfirndasariion Fusion feae Monitor vuiall
NI @' display wieRnan

ansaldtulni wooV, @oHz warldnurununmeineluniols

Sulsiununmaudidunaegaiey o U pd
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b.clo AuANEUEIINATA
b.cb.e@ Optical Fiber Requirement
- Profile types : SMF, MMF, DSF, NZDSF, G.b&e) #30110A71
- Fiber diameter : Cladding diameter : opm ~ e&opm,
Coating diameter : @ooum ~@,00odm #3BANIN
b.cb.lo Standard Performance (Typical)

- Average loss : SM : 0.0lbdB, MM : 0.0edB #38/NI
- Splicing time : &S average SM NIDANI
- Heating cycle time  : ecs typical. #50An"
..o Electrode Life . n&oo IBANIN
b.&.@ Protection Sleeve - @omm), bomm Kag SOC Connector ®5auINN31
b.clo.& Applicable Fiber o.@mm, b.omm, o.€mm, m.omm wag FLAT %358
11NN
b.c .5 Monitor . @a" HD color Touchscreen display #38fn11
b.c .oy Splice Memory : up to v,000 records and v,oo0 splice images
b.cb.e Cameras : v CCD camera system
b.cb.« Magnification : XY style : @&o power, X/Y : moo power
b.c .o Fiber display : X/Y or XY, Single X. Y
b.cb.@e Power Supply
- AC input . @00V ~ baoV, &oHz WIoRNI
- DC input L @V~ecV NIDANI

- Operating condition : Temperature -co ~ +@o°C, Humidity o ~ «&%
b.c.a gUnIRisTNaUNsltaI
- AC. Power Cord 917U @ LdU
- Spare Electrode 91U o 6
- Battery standard 9717u o 9a
- Cleaver 371U o YA
b.¢ YRNUHURNIIAU Optical Fiber Communication Trainer 31434 o 49
b.&.o TazBealy
b.eoe WuylnUfiRnmaNeFouiudnnsvesnisiu-d Optical Fiber Communication
..ol Lmeg@?]ﬂﬂﬁﬁam‘sLﬁaLgauiﬂﬂiﬁaaﬁiiaga Optical Fiber Data Communication
oo HuysinufiRmaieiouinisiu-ds fe1u soonm uaz ceonm
©.¢.0.¢ U%ﬁ%ﬂl@ﬁuaiWQWQsﬁamﬁuﬁduwuﬁwwﬂwaﬁiﬁ%uﬂTﬁWﬁéﬁﬂﬁﬂU%@%é&émwhﬁﬁ
TnsfitenansunBusiy iesasiunsuimandamanenisnunslinuuasgeuiized
Wunesguunumive sy
b.&o AMENYUENIUMALR
b.¢b.e Board wmamlﬁamiﬁauﬁ Optical Fiber Transmitter

- Transmitted light wavelength - obonm and &lvonm 1IBANIN -~ -
- Transmitted bandwidth . & MHz %#1586n31 pz <
- Connector : ST and DIN connectors i
< @ A
YAVAE4

o R



©.&b.lb

o.&lo.m

Data rate : @ Mbps #38fNIN

Board V]ﬂaadl,ﬁ'amﬁﬁauf Optical Fiber Receiver

Received light wavelength - obonm and clvonm WIBANIN
Data rate . @ Mbps #39AN17

Receiver bandwidth : @ MHz %39Rn "

Connector : ST and DIN connectors

Board Vlﬂaaal,ﬁamiﬁﬂu%; Optical Fiber Data Communication

- Transmission Baud rate . @poo bps 39RANT

- Transmission interface : RS-balo

- Type of display : LCD @oxlo characters
Input interface - @xa keypad #39@ANI

b.& .

b.¢b.&

b.db.D

Board wmaauﬁamﬂ%uﬁ Analog/Digital Modulations and Demodulation
- AM Modulation and Demodulation
a. Carrier Signal . &<o kHz ~ @boo kHz #38fnin
b. Audio Frequency Signal: @ kHz ~ b kHz #38fn11
- FM Modulation
a. Carrier Signal o kHz #396nI1
b. Audio Frequency Signal: @ kHz ~ & kHz #38fn11
- FM Demodulation
a. Nature Frequency wo kHz #39AnI1
b. Audio Frequency Signal: @ kHz ~ e kHz #38fn11
- ASK Modulation and Demodulation

a. Carrier Signal : wo kHz ~@oo kHz #386nN11
b. Data Signal . @00 bps ~ @ kbps #38fnNI
- FSK Modulation and Demodulation
a. Space Signal  @melo Hz #38/nI0
b. Mark Signal . @elo Hz #38@nIn
c. Data Signal : @00 bps ~ &oo bps WIBANIM

Board maauﬁamsﬁaui Digital Signal Processing Module
- Encoder and Decoder (CVSD)
a. Sampling Frequency : @b kHz ~ &o kHz N30ANI
b. Audio Frequency Signal: @oo Hz ~ o kHz #38#n131
- Encoder and Decoder (Manchester)

a. Input TTL level signal

b. CLK : oo Hz ~ @ kHz #39fnI1

c. Data Rate  o&o bps ~ &oo bps #39ANI
Board %@aau‘ﬁamiﬁaui TV Signal Modulator and Demodulator -
TV Signal Generator /f@

- Output frequency : e&.> kHz ®38ANIN

- Quartz crystal oscillator: & MHz n38ANIN



- 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/n1n
: FM demodulating signal

. @00 Hz ~ @ kHz,

Output amplitude
boomV ~ e.bV ®39ANI1

: FM signal plus, TV system

Horizontal signal #3a@n3n

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

.o YAHNUHUANIAY Optical Fiber System Trainer §1UU o Y9 Usznaudie
oo FEazBealy

b.5.0.0 WWYAANUFUANSIS8uiMANNsugIuYes Optical Fiber

b.5.0. WWYAANUFTRN SRS 8USTE Y omeonm waz ed&onm
boontluyalnUjdinisiietseuinisdeaisdeya Optical Fiber Data

Communication

b.o.0.a WugalnUjiRnsiiieseuiniesdu msddyanainlestss Optical Fiber

b.o.0.¢ UTEN flauesiavzfeududuvus e nlisunisudaiaainustnguan

WNTULAeienNa1suEugy D I0ISUNITUSNITUSINITVIENATUNIT LAY

wazgenUganlunnnsguniumiveas

.ol ANANYUENIANATA

©.9.b.e Board nAaed emeonm Optical Fiber Transmitter 8% e&&onm

Optical Fiber Receiver

Transmitted Data rate
Receiver Data rate
Input Signal Format

Connector type

. @00 04 &oo kbps ®IANIN
 @ed.lo kbps ®T0ANIN
: TTL Waveform

: SC connector

©.9.o.lb Board naand e&&onm Optical Fiber Transmitter W8 emaonm

Optical Fiber Receiver

o.o.lb.on Board naasy Optical Fiber Audio Transceiver

Transmitted Data rate
Receiver Data rate
Input Signal Format

Connector type

- Built-in Audio Generator
- Built-in Microphone Audio Input
- Built-in @Q Loud Speaker

 @ed.lo kbps ®IBANII
. @00 09 &oo kbps #38ANIN
: TTL Waveform

: SC connector



.b.e.« Board nnaas Optical Fibers Data Communication
- Remote Control by Using &-key Simulator

1

< LEDs Receiving Data Instructor

- @ LEDs Display for remote control status

b&o Types data set-up
.9.e.¢ Board nnaes Optical Fibers Video Transceiver

- Operating System : Microsoft Windows

- Video Transmission Type : Digital

- Video Source : USB Camera

- Transmission Data rate : @oo Mbps N30ANII

- Transmission Wavelength L @m@onm WaE e&&onm NIDANIN

b.olo gUnsAisENUUTEI AT
- Allansldunwgangy Operation Manual 91U9U @
- gUnsaifisudumnasgunandmiuinimeans Sl o 9

b iAseaudndya Ul S b %

bo.e Eazdail
~HuvesatidadyyaldRus eoo Hz ft & MHz wSofnd
- awnsadiliagunadu SINE, SQUARE, TRIANGLE, TTL Pulse w¥oaifu o output
TaneTuvasaiieniu
- ANUNTULTINUNTLRARNTIVUIN +&V, +abV Meluvssmieiiu tewdusgioy
- fouansnadudavlabiteenit o wén
- gunsalnuni beoV, @oHz e

Lol ANANYUENIANATA

o.0).w.@ Function Generator

- Wave from : Sine, Square, Triangle Wag TTL Pulse #3pu1nnIN
- Amplitude : >@0 Vpp (&o W) #39mnI
- Resolution : 0.0 Hz, ® Hz, @0 Hz, ®@co Hz, @ kHz #58fnI
- Frequency Range : ®0 Hz to @oo kHz (& Ranges), @oo Hz to @ MHz
(« Ranges) #39ANI1
- Time Base : Oscillation Frequency oo Hz NI9ANTI
b.olo.lo DC Power Supply
- Constant Voltage Output L +&V, tebV WIDANTI
- Variable Voltage Output L oV ~ +e&V WIBANII

.elo.en  General Information
- Power Requirement  : AC/AC Adaptor, bmoV/e&V
bl gUNIAIUTENRUMDIATEA

- anglvl AC POWER CORD 911U o LU ) <
- g dndyaiiinn1IMAaes 31U o YA Qg



o gunsalusznau

n.e QUﬂizﬁL‘i’hﬁ’mauLuﬂma% Fiber Optical Fiber Professional Set 31u3U & %A

alo  gUnsalviAuagein Optical Cleaning Tool Kit 311U o A

oo @elewiiiugs Single mode Wuu Bare fiber muelitaunin booo AT 31U &
1

o @1elouiiiuas Single mode wuu Simplex AueMlitasni1 eooo AT TIUI &
1u

n.& QUﬂiiﬁL%ama Mechanical Splice Protection Housing 31U43U @0 %9

m5  guUnsnideuse FC Adaptor $117U @oo %A

m.e)  9Un3nd Protection Sleeve somm Single Fiber §11U booo 84

ac d@relyunludiuas Indoor Patch Cord Wuu FC/UPC - FC/UPC, Single Mode «/elo&
Simplex G.o&eAl, LSHZ b.oo mm., Connector with ceramic AU g1 ldtendn &
m U @oo LdU

ae a@18lounlidanas Indoor Patch Cord Wuu FC/UPC - FC/UPC, Single Mode «/elo¢
Simplex G.o&elAl, LSHZ lv.0oo mm., Connector with ceramic AnueMlideeni o
m 977U oo Ldu

m.eo @18luunaduas Indoor Patch Cord wuu FC/UPC - LC/UPC, Single Mode «/elo¢
Simplex G.o&wAb, LSHZ lv.00 mm., Connector with ceramic Augnalitisenil ¢ m
U oo LdU

mn.ee @1878WA31U A Indoor Patch Cord wuu FC/UPC - SC/UPC, Single Mode /@&
Simplex G.o&wA®, LSHZ .00 mm., Connector with ceramic muelitioenit @ m
U o LU InpusunsidnuliiuypanisvesanIuing b au
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