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Foreword

Thank you for purchasing PR0-5350 OTDR (Optical Time Domain Reflectometer).This user's manual contains
useful information about the instrument's functions and operating procedures and the handling precautions of
PR0-5350 OTDR. To ensure correct use, please read this manual thoroughly before beginning operation. After
reading the manual, keep it in a convenient location for quick reference whenever a question arises during
operation.

Note

o The contents of this manual are subject to change without prior notice as a result of continuing
improvements to the instrument's performance and functions. The figures given in this manual may differ
from those that actually appear on your screen.

o Every effort has been made in the preparation of this manual to ensure the accuracy of its contents.
However, should you have any questions or find any errors, please contact your nearest PRO dealer.
Copying or reproducing all or any part of the contents of this manual without

o PRO's permission is strictly prohibited.

Trademark

e Microsoft, Windows, and Windows XP are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

e Adobe and Acrobat are trademarks of Adobe Systems Incorporated.
For purposes of this manual, the TM and ® symbols do not accompany their

e Respective trademark names or registered trademark names.

Version

Version 1.0 2012
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I PRO

Standard Package Includes

OTDR, 12V Power Adaptor, Lithium Battery, FC Adaptor, USB Cord, User Guide, Test Report Software CD,
Carrying Case

Module

Item Specification Description
U disk USB2.0 Optional
OTDR Module Standard
VFL Module 1 mw/5mw/7mw Standard
Optical Power Meter Module +5dBm-50dBm Optional
Optical Light Source Module 1310nm/1550nm Optional

*All changes with standard accessary and optional accessary prices are subject to change without notice.
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To use the instrument safely and effectively, be sure to observe the precautions given in the user's manual. Not
complying might result in injury or death.

Warning

Use the Correct Power Supply
Before connecting the power cord, ensure that the source voltage matches the rated supply voltage of the AC
adapter and that it is within the maximum rated voltage of the provided power cord.

Use the Correct Power Cord
Use only the power cord that comes with the instrument. Do not use it for other devices.

Use the Correct AC Adapter
Use only the AC adapter specified for the instrument. Do not use it for other devices.

Use Only the Designated Battery pack

Use only the battery pack specified for the instrument. Do not use it for other devices. Use only this instrument or
a charger specified by PRO to charge the battery pack. If the fast charge does not finish after three hours or more,
stop charging the battery pack immediately. To prevent the possibility of electric shock and accidents, always turn
OFF the power switch and remove the AC adapter power supply from the instrument when replacing the battery
pack. Do not throw the battery pack into fire or apply heat to it. This can cause dangerous explosions or spraying
of the electrolytes.

Do Not Look at the Laser Light
Do not look at the laser’s direct ray, reflected ray from a mirror, or indirect ray without the proper protective
eyewear. In addition, avoid being exposed to the laser light. It can cause blindness or damage to the eye

Do Not Operate in an Explosive Atmosphere
Do not use the thermocouple in a location where any flammable or explosive gas/vapor is present. Operation in
such an environment constitutes a safety hazard.

Do Not Remove Covers
The covers should be removed by PRO’s qualified personal only. Opining the cover is dangerous, because some
areas inside the instrument have high voltages.

Carrying and Moving the Instrument

Remove all power cords and connection cables from the main unit before moving the instrument. When carrying
the instrument, hold it firmly by the handle. Also, if storage media is inserted into the instrument, always remove
the storage media before carrying or moving the instrument. Never leave the media inserted when carrying or
moving. The storage media can become damaged.

Apply Correct Signals to the Optical Connectors
Do not apply light that is 10dBm or greater to the PRO-5350 optical Connectors. Doing so may damage the PRO-
5350
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Symbol

Icons on the main body or in manual

dangerous locations on the instrument which require special instructions for proper handling or
use. The same symbol appears in the corresponding place in the manual to identify those
instructions

j Warning: handle with care. Refer to the user’smanual or service manual. This symbol appears on

Direct current

Stand-by (power)

Recycle

Hazard, radiation of laser apparatus

Comply WEEE (Waste Electrical and Electronic Equipment) Directive (2002/96/EC)

www.PrecisionRatedOptics.com | 888-545-1254




4 : 3l PRO-5350 Manual

Table of Contents

FOTEWOIA ... bbb bbb bbb e bbb e bbbt bbb bbb bt
TFAOBIMAIK ..o h bbb et bt h e h R e R R b b et et h e e Rt R bR r e e n e
V=] 51T ] o T OSSP T PP TP P TP P PR PPRPPRTPRPION
Standard Package INCIUAES ..ottt sttt b e se e
IVIOTUIE ... bbb bbb b b d e h bbb bbb e bbb bbbt b et bt

L0 o o 2 1= PSSR
0.3 MaIN IMENU INTEITACE ......eoeiiieieti ettt b bbbttt bbb bbb e e e e e b e ere e
0.4 OTDR MOGUIE INTEITACE. .......euiitiiitiieetiee ettt bbbt b bbb
0.5 VL MOUUIE INTEITACE ...ttt bbbttt b bbb b e e e e e re e
IO =T o= V=11 o] o A SRS
1.1 ATACHING ThE BEIT......eeeeeeeee ettt bbbt
1.2 ConNeCting the POWET SUPPIY ...c.veiiieieie ettt sttt be et st et ebe s beera e besae e testeeneennas
IR B U T o o SRS
1.4 CONNECLING the FIDET ...t bbbt b ettt nn et
2.0 INEroduCtion OF OTDR .....ooiiiiiiiiiiee bbbt b bbbt e et et bbbt
2.1 PUIPOSE OF IMIBASUIEITIENT ...ttt ettt bbb bbbt bbbt an e
2.2 CONENE OF IMBASUIEIMENT ...tttk bbbt bbb bbbt b et et e b b
2.3 ANAIYZE OF CUIVE.....eiiiiieeee et bbb bbbt bt bbb b et bbbt b e bbbt e e ene e
2.4 FUNAAMENTAl OF OTDR .....ciiiiiiiii bbb bbbt bbbt eb e
2.5 EVBNE . ettt E R R R e R AR e R £ AR R e R AR e e AR R e Rt e R e Rt e bRt R e e R R nn e
3.0 Setting Measurement CONAITIONS ..........oiiiiiiieieese ettt ettt e e et et enseneereans
I T= g To R (o a1 (o I\ oo PSSRSO
3.2 Setting t0 MaNUAI IMIOTE .........ocuieieii ettt e b e sttt e be et e teetaesaesteereebenreenee e
4.0 MAKING IMBASUIEIMEINTS.........cviiiteiiieiieteiet ettt ettt se bt b et bbb bbbt b bbb et b et bt b et e e b nn e
O AN L Yo T Lo T =TS 1Y (o T LSS PSOSN
4.2 REAITIME TESE IMIOUE ...ttt bttt b e bbbttt b ettt et benas
4.2.1 SEttiNG WAVEIEBNGLN ..ottt et e st e te et e s b e e te e besreebenreaneenes
4.2.2 Setting Test Range and PUISE WD ..........coiiiiiiiiccce e

A3 EVENT LIST ..ottt bbb

- 888-545-1254 | www.PrecisionRatedOptics.com




N B 11 = g (o=l Y LT T U ] 0 111 0 TP 22

4.5 OTDR OptMIZING TOOI ...cveiiiieiee ettt sttt et e et e s b e e te e besaeestesteaneesreareentens 22
4.6 SEttiNg PrOPEI PATBIMETETS .......ouiitiiiteteiieiei ettt b bt b et b bbb e n e e e e e nenre e 23
5.0 Expanding the Waveform and Moving the Display Ar€a..........ccccccviieiiiieic i 24
5.1 Switching between Event List and Display WINQOW ..........ccocoiiiiiiiiiiiceeee e 24
5.2 CUISOT OPEIALION ...tttk stttk b bbb e e s bt bbb bbbt e st e bt e bt e bbb nn et e e e e ene s 25
5.2.1 ACHIVALING CUISO ..euieviiteeie ittt te st e st e e te e be s be et e s beesee st e s baestesaeeteesbesbeessesbeaaseseestaeneeseeareentens 25
5.2.2 IMIOVING CUISOT ...ttt b bbb b b e bbbt bt bbb e e se e en s 25

R I T Lo @] o 1-T -1 oo ISP 25
5.3. 1 HOMZONTAI ZOOM ...ttt b b b n e 25
5.3.2 VEITICAI ZOOM ...ttt b bbb bbbt b bbb n e 26
5.3.3 HOMZONTAL SHITE ... ettt bbb 26
5.3.4 VEITICAI SNITL ... bbbttt 27

5.4 ElADOTAtING EVENT .....coiiiieiei bbbttt bbb e 27
5.5 SWItChING DEIWEEN CUIVES ...ttt bbbttt ettt ane e 28
5.5.1 REMOVING CUIVE(S) 1.uveviiieeieiteeeeitesteestesteeeestestaestestease e tesseesesbeaseesbestaentesbeeteesbesteessestesasesrestaeseeseesteentens 28

5.6 REMOVING BN EVENT ...ttt b bbbt b bbbt b et 29
A N0 (o T a0 T TN A o | USSP 30
6.0 FIlE OPEIALION ...ttt bbbt h bbbt bt bbb e e b b e bt bt bt b bbbt 30
B.1 SAVING CUIVE ...ttt ettt ettt et e et e s b e e be e be s beese e beeReesbesbeestesbeeRe e besbeess e beeseesbeabeeneesbeeneebesreeneenns 30
6.2 LOAAING CUINVE(S) ..tttk stttk b bbbt s s bbb bbbt e bt b e bbbttt et e es s 31
R B L] L1 (oo I OA U oY =T () OSSPSR 31
6.4 COPYING/IMOVING CUIVE(S) ..t tutettitiitiiteitestet ettt bbbt s bbbt bbbt e bbbt bt e b e b n e e s e e b e b 31
8.5 FHIE SBEEING ..ottt bbbt bbb bbbt b bbbt 31
B.6 PTINE SCIBEIN ...ttt bbbkt h e bbb h bbb bbbt bbbttt et et 32
7.0 ENTEIING CRATACTETS ...ttt e bbbtk b bbbt e b e bt e bt bbbt et e et be s 32
8 R =T =T T o OSSOSO 32
7.2 CrEALING DIMBCIONY .. ..ttt bbb s bbbt bbbttt h bbbt e ettt e s en s 33
8.0 VFL (Visual Fault LOCAtOr) MOAUIE.........cooiiiiee ettt st e 33
9.0 Optical Power Meter Module (OPTIONAL) ........oviiiiiiiieeee s 33
10.0 1310nm/1550nm Laser Source Module (OPtioNal)........cccceiiiiiirieeiee e 33
(NN @R Y (o e (] (= (@] o] o] g - ) SRR 33
12.0 SOFEWAEE UPAALE ..ot bbbttt bbbt b et e s bbb e b e e eseenenbe s 34
13.0 Background Information 0N MeaSUIEMENTS.........ccceiiiiieeiieeiec e e rteeste e steesreeseesee s teesteesreesreesreesneeeneens 34

www.PrecisionRatedOptics.com | 888-545-1254



PRO

13.1 Viewing the Optical Pulse Measurement Waveform ... 34
T = 1 0T ] [0 AR 35
14,0 IMTAINTENANCE ...ttt ettt E bt b e s e s e R e e Rt E e b e R b e b e e e s e e b e e bt e bt e bt b et e n e n e e e aneere s 35
TA. L NOTICE ..ttt bbb E b e E b e bbb R h e E bbb 35
14.2 ClEANING TOOIS. ...ttt bt bttt b bt bbbttt b e bt bbb e e b 36
14.3 Cleaning Of OPLICAI POIT..........oiiiiiiiieie ettt 37
TA.4 CAlIDIALION ...t b bbb bbb bbb bbb 37
15.0 DIAGNOSIS CRNTET ...ttt bbbt h Rt bt bR b b e e e bt e bt bt e bbb e n e e e e seeneere s 37
5.0 FAQ ettt e et e ettt ettt et e et e s et e et e et en et e e e eees 37
15.2 HElP INTOIMALION ...ttt b ettt b bbb b e e et ne s 38
OS] o T=Tod 1 o= 1 o] g ISP OSPRR 38
L7.0 WWAITANTY ...ttt e ket b e Rt Rt e et e R e s e AR e e R e Rt ARt e Re e R e e R e e AR e e R e e s e e nb e e R e e b e nreenenn e e e e nns 39
A = 4 TS YT U ] SRS 39
17,2 EXCIUSIONS ...ttt bbb bbb bbb bt e bbbt bt e bbb e et et e s 39
17,3 TTANSPOITATION. ...ttt etttk b b e st b b bbbt b et e bt bbbt bt e st e et et eneens 39

m 888-545-1254 | www.PrecisionRatedOptics.com




SEXLJVENTE PR

0.0 Names and Functions of Parts

0.1 Front Panel

#  PRO-5350 Optical Time Domain Reflectometer

Optical Time-Domain Reflectometer

PRO-5350

Num Item Function
1 | Tag select button(F1-F5) Enter relevant menu
2 Direction key Move cursor and confirm
3 FILE Open Database
4 | SETUP Proceed quick set
5 | ON/OFF Turn on/off OTDR
6 | ESC Cancel current menu
7 MENU Back to menu
8 REAL TIME Realtime test mode
9 | TEST Averaging test mode
10 | Test State Indicator Indicate test state (green-averaging mode, red-realtime mode)
. Indicate working state and charging state
11| Power Indicator (Green-working state or fully c?]ar%ed, Red-charging)
0.2 Top Panel
Num Item Description
1 AC-DC port Connect to AC adapter
9 Main USB Connect external device like U disk,
keyboard and mouse
3 Sub USB (mini USB) Remote control through PC
4 Internet Access Connect to internet
5 VFL port VFL module port
6 OTDR port OTDR module port
PM (Power Meter
7 port((optional) ) Power meter module port 1 2 34 5 6 7 8
8 OTDR2 port(optional) Reserved port
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Menu

OTDR

Laser
Source

. — - s G 9%
0.3 Main Menu Interface 3 S
Num. Function Description
1 | Side menu Enter relevant interface otor f 2 ¥ opm | vFL
2 | Function Modules Area | Enter relevant module
5 | Basic State Display information of r— .
Information Area date, time and power g A
2
0.4 OTDR Module Interface
Num Function Description 1 4
1 Thumbnail of For user's reference to the integrated
current curve curve. S—
Curve display
2 and operating Display events and curves.
area

Display event information including:
"Type", distance (Km)","Loss(dB)",
"T.Loss (dB)","Slope

(dB/km)" and "Reflection (dB)".

3 Event list area

including "PW"(Pulse width),

Display condition information of test [ L ———

4 Test condition "WL"(wavelength), resolution of X axis

information area and Y axis (dB/div), distance, averaging 3
and total loss from cursor A to cursor B.
1
0.5 VFL Module Interface
Num FunCtIon ‘VFL A12-12-11 09:33 = =3 100%
1 VFL mode indicator e
2 Launching state indicator

VFL ] Iz

Shutdown

Quit

888-545-1254 | www.PrecisionRatedOptics.com




PRO

1.0 Preparation

1.1 Attaching the Belt

Procedure:
1) Introduce belt through the buckle.
2) Puton the sheath.
3) Introduce belt through another buckle.
4) Fix the belt.

1.2 Connecting the Power Supply

Using AC adapter AC adapter
Once connect to AC adapter, power indicator turns red
(if it is not fully charged), adapter is charging the battery,
after fully charged power indicator turns green.

; Connectto adapter
ftershutdown

Installing Battery
1) Rotate buckle anticlockwise to open.
2) Install battery.
3) Close the cover, rotate buckle clockwise to close.

Caution

o Proper charging temperature is: -10~50°C, high charging temperature may shorten battery life.
e Charging time is about 5 hours with power on, about 3 hours with power off.
e Don't charge battery more than 8 hours.
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1.3 Turning on

Press power button (>2s) to turn on OTDR, power state indicator turns green .when power is low some warning
information will display on the screen.

. =7 @8 100% I > Power Indicator
Power state Indicator e = Menu
e Green light: Working state or fully charged Cursor A
e Red light: Charging state Shet
Zoom
Shift
Switch
. - @ Full
Launching state indicator = 0% Power
e Green light: Proceed real-time test = 60% Power
o Red light: Proceed averaging test @ 40% Power
= 20% Power
=) Less than 20%

Caution

In case of low power, special icon will appear, and after that for a while PRO-5350 will turn off automatically.

If it has not been used for an extended period of time,PRO-5350 will turn of immediately after turned on to
protect the internal battery ,please connect the AC adapter.

1.4 Connecting the Fiber

Before connect fiber to PR0-5350, clean fiber end first, the dust which on the end of connector may damage the
optical port or reduce test quality.

Procedure:
1) Put connector against the cleaner.
2) Rotate the handle of cleaner.
3) Rub each other carefully to clean the contaminant.
4) Repeat procedure 1 and 3.
5) Open the protecting cover of optical port.

6) Insect connector into optical port carefully. Cleaner Cleaner

Caution

Insect connector carefully into optical port, improper operation may cause the damage
of optical port

Warning

Before connection make sure that there is no optical signal exist inside the fiber, any
signal which is larger than -30dBm will disturb the sampling of OTDR, even cause
permanent damage of sensor.
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2.1 Purpose of Measurement

OTDR shows the back-scatter light power of the optical signal relative to the distance. With this information, the
OTDR could measure a series of important information of an optical fiber such as the quality of the line, distance
of the line and etc.

2.2 Content of Measurement

e Event position-a broken point or the end of the tested fiber.

e Optical attenuation coefficient of a optical fiber.

¢ Single event loss, such as the loss of a connection or a macro bending. Or the loss of a end-to-end line on
the tested optical fiber.

2.3 Analyze of Curve

OTDR can auto analyze a tested trace, the position process shows below:

Get the reflection events generated by connectors or mechanical splicer.

Non-reflection events( usually it is splicing points or macro bending).

End: the first point which the loss of it is over the threshold would be scanned as the end of a trace.
Events list: event type, loss, reflection and distance.

Normal Curve

A normal trace shows as above, the A mark is a start-peak and the

B mark is a end-reflection-peak. The tested trace is oblique, the '
total loss will become bigger with the increasing of the fiber _
length. The total loss( dB) divides total length is the average h |
loss(dB/km) of a fiber.

Curve with Jumper Connected

If there is additional reflection peak in a tested trace, this may be

caused by a connection point or some other reasons. Anyway,

appearance of the reflection peak shows that the two connecting |

surfaces of the connection are smooth. The smoother the |

connection surfaces are, the higher the reflection peak is. For an '
instance, if a broken optical line is under test, the OTDR trace will '

show a broken point. After maintenance of this line, use the OTDR e o
test it again, we may see a reflection peak replacing the broken i
point on the OTDR trace, this shows the maintenance is done.
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Curve with Broken Point

If the tested trace is just like the figure shows above, this might be
caused by several reasons like: a bad connection between the

connector and the lunching port, the optical pulse cannot be |
launched into the optical fiber or a short distance broken point of

the tested fiber from the initial connection and the preset testing
distance and pulse width is larger. ,

To fix this problem, we should:

1) Check the connection of the connector and the launching point
2) Reset the test parameters; decrease the preset distance and the pulse width.

If the problem still exists, we could estimate:

1) The connector of the test fiber is broken or polluted.
2) The launching port on the OTDR is broken or polluted.
3) The distance of the broken point of the initial connection is too close.

Curve with Non-reflective Event

There is a common phenomenon that an obvious step is on the

middle of a tested trace, it often caused by a fiber bending, fiber .
knot, being pressed by something heavy or a fuse splicing point.

The step means a bigger loss of a fiber; it is also called an event

point. If the direction of it is downward, it could be called non-
reflection event. If the direction is upward, we can call it reflection
event.

Sometimes, the loss value could be a negative value; it does not means the loss does not exist. It is common
phenomenon called pseudo gain, it is by a connection of two fibers with different back scatter coefficient, the
scatter coefficient of the back fiber is large than the front one's. In addition, the different refract ratio also can
cause the phenomenon. To avoid it, we could test a fiber bi-directionally.

Abnormal Condition

The situation that there is no reflection peak at the end of a trace
shows above should be paid attention on. If the distance of the
tested fiber is available and the distance shown on OTDR is not
equal to the original distance, this shows that the fiber might be
broken down or twisted and the bending radius of it is over limited.
The distance shown on OTDR is the position of the fault point.

This phenomenon is often used in maintenance. If a fiber is
uncertain, we can If & bend a fiber and make sure the bending
radius is over limited, then use real time testing function of the
OTDR to confirm the fiber.
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Distance is too long

This situation often happened in a long distance testing, caused
by under-range dynamic range of the OTDR that the energy of
it cannot support a long distance transmission or caused by an
under-range preset testing range of distance or pulse width
corresponding to the actual fiber length. To avoid this situation,
adjust the testing distance and the pulse bigger and extend the
sampling time.

2.4 Fundamental of OTDR

OTDR--Optical Time Domain Reflector is a high precision optical testing meter that uses the theory of Rayleigh
scattering and Fresnel reflection. It is widely used in the maintenance, construction and monitoring of an optical
line. All the important parameters like fiber length, optical loss, connection loss, broken or twisted point and etc.
of a fiber can be shown on the OTDR. When the a light transmits along a fiber, it would be scattered to various
directions caused by the difference of come properties of the transmission medium, this phenomenon called
Rayleigh scattering. During the scattering process, some of the light will be scattered along the absolutely
converse direction, this phenomenon is called Rayleigh backscattering. It provides some details about the fiber
length. The parameters about fiber length can be got by calculation with the parameter of time(This is the
derivation of TO in OTDR--Time Domain optical Time Domain Reflectormeter).

These back-scattering signals shows the loss level of a fiber and through these information, OTDR can generates
a backward oblique trace which reflects several important attributes of a optical fiber. When the light transmits
downward along the fiber, meet a different density medium, a part of the light will be reflected, this phenomenon
is called Fresnel reflection. There are many reasons can cause the changing of the medium density like a little slot
at the splicing point, a broken of fiber or etc. This phenomenon is usually used to locate the discontinuous point.
Compare to the Rayleigh scattering, the consuming amount of the light in Fresnel reflection is much more then it
is in Rayleigh scattering. The power of Fresnel reflection is tens of thousands times to the back-scattering's. The
reflection level depends on the changing grade of refraction ratio.
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Formula of the distance: distance= (c/n)*(t/2).

Here: “c” is the light speed traveled in vacuum (2.998*1 08m/s).

“T” is the delay between launching pulse and receiving pulse.

“N” is the refraction ratio of the testing fiber( specified by manufacturer).

When display the whole trace, each point of the trace represents the average value of several sampling points. By
zoom in and zoom out function, the value of each sampling point can be got.

OTDR instrument Light pulse

_b
m Pulse generato

<+— Back scattering light
mal processor

Splicing point
—— Photo-detector 0)

Optical fiber

@

Breaking point

Display

Fresnel reflection

Splice loss
© /
c
(=)}
)
a
5 O

Distance(x)

Working Principle of OTDR
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2.5 Event

The events on trace are all the points that the value of power loss fluctuates abnormally. It usually contains
various types of connection and bending, crack, broken and etc. The event points marked on trace with special
marks are the abnormal points in a fiber that cause the excursion of a normal trace.

The events can be divided into Reflection-event and Non-reflection-event

Start event

The Start-Event on a OTDR trace is the initial point. Under the default setup, Start-Event is located on the first
event( usually it is a connection between the OTDR launching port and the connector of a fiber) of a fiber. It is a
Reflection-event.

End event
The End-Event on a OTDR trace is the end point of a fiber. Under the default setup, End-Event is located on the
last event( usually it is an end face or a broken down point of a fiber). Usually, it is a Reflection-event.

Reflection-event
The phenomenon on a trace that some power of the optical pulse is reflected called a reflection event. Reflection-
event is displayed as a peak signal on a trace.

Non-reflection-event
The phenomenon on a trace that there exists some abnormal loss in a optical line, but no reflection occurred is
called a Non-reflection-event. It is displayed as a drop with no peak on a trace.

Event detection

OTDR launches a bunch of optical pulse into a under-test fiber, receives the returned optical signal and starts
calculating the distance from an event. The more the distance from the event is, the longer the returning time is
cost. According to the receiving time, distance can be calculated. By detecting the trace generated by the returned
optical signal, the attributes of the fiber itself, the connector of the fiber, adaptor in the fiber and splicing point in
the fiber can be confirmed.

Start event or Reflection event End event
non-reflection event
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. g m \_ TestSetting 201212110935 &= 100% -J
3.0 Setting Measurement Conditions e e Menu
B o S T
Obual Wave Oskm O1ons 9
Test Mode j D gxs Event
’ gzotm Omo:\s Threshold
. . ©Manual A O200ns
Press [SETUP] button on the panel to enter test setting interface. Oho ol 83 Reset
- - - - - - Test Time 8::1@7“, gzs:z
The meaning of items indicated in the following table: e o
e%gu:r:;m "8:;:" M;:&w‘m&um

Omiles Quit

Test Wave Test Wavelength of OTDR, including 1310nm, 1550nm and 1310nm&1550nm 3 kinds of mode.
Auto Mode: PR0-5350 will set best parameters for current test Manual Mode: set parameters

Test Mode manually

. Under averaging test mode(TEST), longer test time has better SNR (Signal Noise Ratio) but

Test Time h
takes more time.

Test Range Test distance of OTDR .adjust only in manual mode, in auto mode this item set as "Auto".
Wider pulse has stronger backward signal, OTDR has longer detecting distance but wide pulse

Pulse Width width will cause the saturation of backward signal, make blind area bigger. so the selection of
pulse width has close relationship with the length of fiber. Long fiber has wide pulse width ..
pulse width could only modified in "Manual™ mode.

. Sampling resolution of test. Higher resolutions have more sample points and higher precision,

Resolution
but take more memory space.

Unit Unit of test result, km/kfeet/miles.

3.1 Setting to Auto Mode

In Auto mode, you could just proceed test by setting proper wavelength.

Procedure:

1) Press [SETUP] button to enter
"Test Setting" interface.

2) Set"Auto" mode.

C11nmn
(1550nm
Oiual wave

Toend Whonibe

(= Manual

Resolution

® Standard
(CHigh

Caution

_Test Setting_

3) Set test wave.

[SEE LT
#1500
i waw

jTest Mode

il Camn
Baue ]

& sma
CHen

Auto test mode is not suitable to proceed Blind area test, user should enter *Manual™ mode and choose "Blind
area test" to proceed blind area test.
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3.2 Setting to Manual Mode

In manual mode, user could set proper range and pulse width manually.

Procedure:
1) Press (SETUP) button to enter "Test Setting" interface.
2) Set"Manual" mode. 3) Set test wave. 4) Set range and pulse width.
[l
Otiztnm O1330nm
Ot i Gt S — L S—
®soom Ozns
Uestaagge )/ O2km Osne
@manus cst MoUE © Manas! 0! O10ne
S:nc — gfu., O::(.:“ ©20ne
J » L @rhenad Oackm O350
—Ohe Test Time g Otoons
% Q2001
10 < Second 10 % Second ?m:-tm Q500ns
Ui0kn Olus
Hesodtion e Oifokm Os
@ sandar CBlno Area Test O
3 -‘ghk z g::;m- OAuto 8;::
Caution

e When "Pulse width" set to "Auto", test will choose proper pulse width automatically.
When "Test Range" set to "Auto", test will choose proper range automatically.

e Once you set the "Test range", "Pulse width” item will adjust automatically you could also adjust
manually.

Proper relationship between Range and pulse width (PW) (For user's reference only):

PW Range

500m 2km 5km 10km 20km 40km 80km 120km 160km

3ns

5ns

X
X
10ns X
20ns X

XX | X

50ns

XXX | X
X[ X|X

100ns

XXX

200ns

500ns

XXX

1,000ns

2,000ns

XXX |[X

5,000ns

XXX [X
XXX

10,000ns
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PR0-5350 has two test modes: averaging test mode and real-time test mode.

4.1 Averaging Test Mode

Averaging test mode can calculate the data of curve over a period of time and display as a averaging one, test time
could set "Test Time" in "Test Setting".

Press [TEST] button on the control panel, test state indicator turns red, enter averaging test interface.

Average Test 2012-12-11 1047 -@&F (3 4%
Menu
PW:lus WL:1550nm X: 4.00Km/div Y: 5.00dB/div ¥ Laser,don't direct the eye
B A: 0.00m 65.54dB B: 0.00m 65.54dB B-A: 0.00m 0.00dB/Km 0.00 dB

Cursor A
Zoom
Overlay
Curve

o thn s my
160 200 240 280 320 360 Km Next Page

Acquisition In progress

| Quit

4.2 Realtime Test Mode

Real-time test mode could check network, adjust test range and pulse width in real-time.

Press [REALTIME] button on control panel, test state indicator turns green, enter real-time test interface.

RealTime Test 2012-12-11 1048 - (3 4% N
enu
SR P\V:Lus WL:1550nm X: 4.00Km/div Y: 5.00d8/div ¥ Laser,don't direct the eye
B A: 0.00m 65.54dB B: 0.00m 65.54dB B-A: 0,00m 0.00dB/Km 0.00 dB

Cursor A

Zoom
Overlay

WL
AR
120 160 200 240 280 Km Params
Acquisition in progress
Quit
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Menu

4.2.1 Setting Wavelength A 000 655408 B D00 65349 § 4000 " 000d8
Procedure:
1) Select wavelength (WL) tag to set wavelength o
(131nm or 1550nm).
2) Confirm by [OK] button. Sembed
M wL
b’-"m 4':/"l ‘ m Params
— i Quit
4.2.2 Setting Test Range and Pulse Width MY A 012:10 120 S Menu
Procedure: £:000m 5 448 B 000m 3 5498 § A 0000 020 Cursor A
1) Select tag "Params™ to set Test range (range) and
Pulse width (PW) button. i
2) Confirm by [OK] button.
Overlay
wL
Params
: Quit

4.3 Event List

After test, event list will appear immediately at the bottom of the window, user could get detail information about
this test from the list.

Current Test 2012-12-11 14:00 «F G 100%

PW s WLTSSOnm X: 4.00Kmydiv ¥ S00d8/div
- A 000m 65,5448 B: Q.00 4 0 DB /X 000 dB

Menu

Cursor A

Print
Screen

Add Event

Remove
Event

T T R
2 320

it 40 80 120 160 20 240 160 Km Prev Page
| No. Type Distance Km Segment Km Loss dB Tiloss dB Slope d8/km  Reflect. dB

1 oy

fLE 25.008 4576 0186 4104 Quit

Event List
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Current Test 2012-12-14 09:22 1) 11%

Description of items shown in image: Menu
PW:2us WL:1550nm X; 10.00Km/div Y: 5.00dB/div
A:17301.72m 38.60d8 B: 68902.98m 43.87d8 B-A: 51601.26m 0.102d8/km  5.27 dB ek
Item Description sor |
: Ref irsor Al
Tve Type of event(Attenuation events, e — e
yp Reflection events and End event) | hift
Distance Distance from start point to event BN L oss between Cursor Aand [
Section Distance from this event to last e _— Overlay
event.
. C
Loss Loss of this event( dB) —
TL Total loss from start event to this
L0SS event( dB) 00 100 200 300 400 500 600 Q0 800 90 Km Next Page
RatIO Of event |OSS Value( dB) Noi T)_(Ioe Pll)?l?nce Km‘?‘e?‘r‘ner\t Km Loss dB T.Lloss dB Slope dB/km Reflect. dB -~
from this event to last event)to 2L LBy D MW oW pant w37 Quit
SIOpedB/km ( . ) R 3 L 32813 15.556 0017 5041 0.182 \ v
distance (Km)(distance from this
C | idth and R luti f X
event to last event) @22‘5&“ I | e v
Reflect.dB Return loss of this event( dB) B
MeVdus WL nm X lail]midlv Y. 5.00d8/div

A: 17301.72m 33 50dB B: 6520298 428748 B-A: 5160136m 010248/ | 5.27 dB ”‘

4.4 Distance Measurement —

Indicate distance of cursor A and cursor B which relative to the
reference point(start event), relative distance(km) and loss(dB)

Measure the distance from one point to another. between cursor Aand cursor B.

Procedure:
1) Press [F1] button to active cursor function.
2) Control [«]/[»] to move cursor A or B. [ «]: move left [P ]: move right
3) Get information by following the guide below:

4.5 OTDR Optimizing Tool

€¢——————— Guide Fiber —m8M8M8m8 ™
J_L ? @ Connecting Flange

- -

Reflection Event

1) Guide fiber
Use an guide fiber to figure out the character of connector. By adding this fiber we could move the fist
connector out of the blind area. In the same way we could use this way to figure out the character of last
connector.

2) About guide fiber
Proper length of Guide fiber is 100 ~ 1,000m, it depends on the blind area of OTDR. In theory, minimum
length of guide fiber should be two times longer than attenuation blind area, but it should be longer in
practice.
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4.6 Setting Proper Parameters

At the first time using OTDR, if user chooses some
testing parameter which is not suitable to the real
condition may cause the bad result. User should take
Testing range, pulse width and wavelength into
consideration.

Setting proper testing range

Testing range means maximum display range. This
parameter will Indicate how long will OTDR display on
its screen. This range must longer than testing fiber,
usually we choose range which is 20% longer than
testing fiber. Take note that testing range should not has
large difference with testing fiber, Otherwise it will
affect the effective resolution and overlarge testing range
will result In the generation of huge and useless data(see
Figure 1).

Setting proper pulse width

Pulse width and blind area, dynamic range are directly
related to the maximum length ,in below picture, use ten
different pulse width to test one testing fiber. The
smallest pulse width results in the smallest blind area and
the most terrible noise. The longest pulse width results in
the smoothest curve and almost 1km blind area

(see Figure 2).

It is obviously at the top of testing fiber influence on
Pulse width, in below chart, we can’t detect the first
connecting point locate in the 540m by large pulse width
(see Figure 3).

Dynamic range decided by Pulse width, larger pulse
width will spend more optical power, but it will reach
further; (see Figure 4).

Setting proper wavelength

Proceed test with same fiber but different wavelength we
will get different result. Longer the testing wavelength is,
more sensitive of the bending, in below chart, first
splicing point has bending problem, and splicing loss
value under 1550nm is bigger than that under 1310nm.
The other points are similar with 1310nm and 1550nm.

This phenomenon indicates that this fiber is just banded at

the first point. If it's possible please compare the point

164km test range is to

0 long for a 7.6km fiber

10kbytes

164Km

oA

|
|
|
|
|
|
|

Smooth curve but large blind area™ — .

Good compromise between
blind area and noise -

1OOOONs
"
20000

1OOON:
SOONs
Shur(blinu;;;;; ;;M ,""“’“”"“"“‘-“-~—Jr4 10005
- : WWV [
Figure 2
ol >3,000 ;
I |
' |
. e
|
|
| | |
-] ' :
i i
b ! < B0 o: ! '
!
Figure 3
- :
I 500ns |
\ |
N T / |
? " \\L ~ 5000ns
50ns |
. v l!{l;ﬂm i

state under 1310nm and 1550nm and judge whether it's banded or squashed (see Figure 5}.
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Setting proper test time

In averaging mode, long testing time could reduce noise during the
data sampling and Improve precision to get better and smoother
curve (see Figure 6).

10

Shorttest time

5.1 Switching between Event List and Display Window

In "current test" interface, press [F4] button to switch Carrent T : =
between "Curve” and "Event", expend each section i B cursora
after switch, this function could also switch between
cursor "Curve" and selection tag "Event".

Zoom

Procedure: oy e m w o e
1) Press [F4] button to switch from curve to event D n b b e m  ow M =
windows. e 3 =
2) Control [«]/[»]or [A]/[V]to move _
selection tag Original event window @

Current Test 2012-12-14 1135 < THow

fequ

Cursgr A

Every time move selection bar to an event in event list,
cursor will move synchronously to relevant event on

Overfay

curve. User could use "Zoom", "Move", "Switch" : o
function to adjust curve to a better position, for more UL oM : (ot
) ) ) o 35 My 0432 ext Page
information please refer next sections. Yihim Bm o I .
Quit
Carrent Test - 3 v AR Event window became larger
Cursor A Current Test 2012-32-11 1342 o 3 2%
Menu
2192 dB CamorA
Shift .
Shift
Owariay
Curva Dwarlay
Curva
o Next Page
s Next Page
Quit ;
i T2 Iz ascon g .38 1008 : Quit
Switch to "Event", move selection tag to choose event. Switch to "Event", move selection tag to-choose event.
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F G 1005
Menu

5.2 Cursor Operation 'cvrfogf; [F1]

5.2.1 Activating Cursor 31— [F2)
In "Current Test" interface, press [F1] button, "cursor" tag turns yellow, means it el [F3]
has been activated. Cane | rpgy

NextPage.— [F5]

Upe Bk Rellcel dB

Quit

5.2.2 Moving Cursor
Set proper cursor, press [»]/ [ ] button to move current cursor, long press to move cursor faster.

CursorB

y N\

CursorA | <<__ CursorAB

Sequence of cursor switching

5.3 Curve Operation

5.3.1 Horizontal Zoom
Procedure:
In "Current Test" interface.
1) Press [F2] button to activate "Zoom" function.
2) Control [»]/[«] button to zoom in or zoom out curve. [»]: Zoom in curve [<]:Zoom out curve

Lo 18]

‘ O‘rig;i na;l‘

’A ]

After operation
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5.3.2 Vertical Zoom

Procedure:
In "Current Test" interface.
1) Press [F2] button, activate "Zoom" function.
2) Control [»]/[«] button to zoom in or zoom out curve. [»]: Zoom out [<]:Zoom in

3) Press [OK] button to reset curve.

t 25 an g 1] 5 0

15

After operation
5.3.3 Horizontal Shift
Procedure:
In "Current Test" interface.
1) Press [F3] button, activate "shift "“function.
2) Control [»]/ [ «] button to move right or left. [»]: move right [<«]: move left

3) Press [OK] button to reset curve.

1y |
12 23 27 i i 2 in

M ¥ J
4 = o) 0 In

~After operation
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5.3.4 Vertical Shift
Procedure:
In "Current Test" interface.
1) Press [F3] button, activate "shift" function.
2) Control [A]/[V¥] button to move up or down. [A]: move up [V ]: move down.
3) Press [OK] button to reset curve.

After operation

Menu

5.4 Elaborating Event

Curgor A

This section we will introduce how to elaborate an event on curve,
example as event 2 in right curve.

Zoom

Crerlay

Procedure: -
In "Current Test" interface, boant
1) Press [F1] button to activate cursor function. L e T - T
2) Control [»]/[«] to move cursor (A or B) left or right. L g S o [

3) Move to event 2.

4) Press [F2] button to active Zoom function.

5) Control [»] button to zoom out event (cursor as the center).
6) Press [F3] button to activate "shift" function.

Shift
7) Control [A]/[V]/[»™] /][] button to adjust to a proper
position. Overiay
1 3 AL : “m Next Pag
Quit
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5.5 Switching between Curves

This function could be used to switch between several
curves, current curve displayed in yellow.

Procedure:
In "Current Test" interface,
1) Press [F2] button , active "switch” function.
2) Control[ A]/[V] button to switch between
curves. [ A]:Switch to above curve [ ¥ ]:switch to
below curve

3) Press [OK] button to reset all curves

Caution

Display maximum 8 curves at one time, if load more than
8 curves last curve will recover the former one, please
refer 6.2 "Loading Curve(S)" for learning how to load
curve(s).

5.5.1 Removing Curve(s)
User could remove one or several curves.

Press [F3] "Overlay" tag menu:

Remove Current Trace

Remove the Curve which has been selected.
Remove Other Trace

Remove the Curve (s) which has not been selected.
Remove All

Remove all the Curves.
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220 1508 1233

Mernu
WIS Em X 1M v Y Sehdy

A DOG AT £ €.00x

000 48

GLI4A0 LA D06 ¢

CQurser A

Switch

Overlay

Curve

£m Next Page

B | Qua

-

Menu
P T WIS e X 00N A Y S 00 A
A 000 &

Curser A

After on operation,

% o Switch
curve Aswitch to curve B

Overlay

0 x T 00 i L il n .o M

m Next Pags
e B ’

Jegm Aiden

Quit

Menu

Carazor A

Switck

After anotheroperation
curve B switchtocurve C

Overlay

Curve




5.6 Removing an Event

Procedure:
In “Current Test” interface.

1) Press [F1] button to activate tag, move cursor to the target event

Current Test K)Lé-13-14 LLUS =3 (3 3%
" Menu
Cursor A
Zoom
Overlay
Event
15 15556 0017 594 82 Next Page
5 1 1 3 al i <
§

E73 ."-.,'. 2 e 12732 ".i‘.l .'..'“‘!
+IJIY

2) Press [F4] button to select "Next Page" tag

Current Test 2012-13-14 1010 <3 u

anu

22 9,
=ae8/d2 Cursor A

Int
oon
Add Event
8 : ]'l I,, Jue i E L ” 300 2 g 4 '2‘ ) ; na 14 bl " @« '7 K Remove
No. Tyse Distarcs Kim Segmert Keilos) d Taens dB . Sopedifm  Refect dB Event
1 L 0t oM -
n 12257 17259 o042 3112 129,518
I 157 653 137402 Prev Page
N 4313567 1008 03U 2083 14 \
1 q) 1
Quit

3) Press [F5] "Remove Event" tag to remove event(s).

Current Test 2012-12-14 101) <F =N
- Menu
PWLus WeISSam )0 my'ay 1 SOD8 v -~
A 43506.56m 45 57dE B: 000 £35333 B-AC43500.20m 0.ANEE/Um 2.0/
Cursor A

Afteroperation this
the event

stdis

Print
Screen
After operation cursor
Jjump to next event Id Event
100 200 X0 40 7)) 0.0 0 800 )] KT pemove
Mo, Type Duttasce Km Sagment Km Loss o2 Tloss oB Slope difcm 2efiect dB Event
1 1000 000
2 o 11,287 0038 112 1% 29417
3 N B9 b 13% e £17s 15617 Prev Page
4 EA U1s )
Quit
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Current Test M012-12-14 1216 3 o

Menu
5.7 Adding an Event B s Zx3 e
Procedure: Hokind
In current test interface.
1) Press [F1] button to activate tag, move cursor to the target o i ; ; st
event O v
2) Press [F5] button to select "Next Page" tag ( Please refer T R R S prev page
last section5.6 "Remove an Event"). e =
3) Press [F3] to add event.
Caution Ve b e A 2228 (::::A
Event addition may not operate successfully for too close to e
another event; user could move cursor a bit away from near event Sowen
and have another try. Add Event
ety
Prev Page
Quit

After operation ,this event will appearinthe event
list sequence will be rearranged.

In "Current Test" interface Save the current curve, press [FILE] button on the board, open "File Operation™
interface, shown as follows:

1012-12-11 15N 3 G wre 3 &5l 107e
File Operstion o <3 G o ‘ File Setting =
Stosage Caed [4Filey Size Ty TV
s Ot File ie \Stcrage Cord
e 2 Operation Filename
Otdr : SEQNO] fdd .
1« ~
Seve [i4 . y l: Save path
1
Savens »
o CNe
Load File Setting F5 torage file File
Operation
Memaryl ]
Setting Memory Free: 1
i O Envter chouselmadiy
o Anow: Swich 1 Goupbases Quit

"File Operation"interface

6.1 Saving Curve

Procedure:

In "Device Directory" window.

1) Press[A]/[V]tochoose file and subfile then press [OK].

2) Press [F5] button to enter "File Operation" interface, user can change way of saving, decide way of
naming and check storage state.

3) Press [F2] "Save" tag to save current curve as default name (set in "Filename Type” under "File Setting"
interface).

4) If user want to change a name before saving, press [F3] "Save As" tag to input your ideal name (refer
section "Entering Characters™ to learn how to input characters) and confirm by [OK] button.
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6.2 Loading Curve(s)

Procedure:
In "Device Directory" window,

1) Press[A]/[V]tochoose relative file and subfile press [OK].

2) Press [»] switch to "File list" window.

3) Control [A]/[V¥] button to select relevant file curve file(s), press [OK]button to select the relevant

file(s).
4) Press [F4] "Load" tag to load curve(s) .
6.3 Deleting Curve(s)

Procedure:
In "File Operation™ interface.

1) Select the curve file(s) which you want to remove.

2) Press [F1] "file operation" select "delete™ sub menu to delete curve file(s).

6.4 Copying/Moving Curve(s)

Procedure:
In "File Operation™ interface.

3) Select the curve file which you want to remove.

4) Press [F1] "File operation™ select "Cut" or "Copy" to move or copy curve file(s).

5) Choose the target folder, press [F1] "File Operation™.

6) Select "Paste" tag to finish this operation.

6.5 File Setting —— . S Wenu
Tags: : = Fllename
. . S HONO) { v 4o1

Item Description % | Q- e,
Menu Back to main menu oo |G s
Filename Modify prefix of file name
Save Path Modify the save path of files e Filo
File Operation | Back to "File Operation" interface e st s
Quit Quit current interface mcr free: 150 VE

pretip el Quit

"File Setting" interface

Items:
Item Description
Filename Prefix of file name, modify by "Filename" tag menu

AutoSave Path

Save path of auto save "File Setting" Interface

Filename Type

Naming way of files after auto save

SEQNO Sequence number of next test ,and auto increment after each test
Create folder by date Set create folder by today's date and save files separately into them
Split char Set the type of separator

Auto save Set Auto save
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6.6 Print Screen

PR0-5350 could capture current screen and save as
".BMP" format file.

Procedure:
7) Press "Next page" tag, under test interface.
8) Press [ F1] button to capture.

User could check captured screen in "File Operation™ by
pushing [FILE] button.

Caution

User could change save path under "File Setting"
(refer section 6.5

160 0.0 240

Menu
Cursor A

Print
Screen

Add Event

Remove
Event

Mnmm 1

280 32 k= Prev Page

No.

o ¥m Sagment £m Loss dB Tloss 4Bt
0 0,500
£ 25038 2% 0S¢

Slope d3fom  Refloct cB

0184 -34.104 Quit

Save Path

You can enter file names and comments from the character input screen shown below when saving the measured

—— Caps Lock

—— Delete All

+—— Delete one

waveforms.
File Operation 2012-12-11 13:56 =7 {5 100%
Menu
|~ Storage Card $Fles Size Type Date
0121211 [MFle_1310_100ns_Skrm 001450 52%8 Otdr 2017-02-14 040
ac [CJAle 1310 3ns SOOM 0015501 43 k8 trir 2017-02-14 0407
(File Name) Storage Path | TextEditing [
([20121211] ! | [| Caps ]
>—<
1|2l s| 4| 5] s|72]e]s]o | Cloar. |
virtual l l [ | l ‘ >—<
Keyboard ‘ ' Backspace |
| Jo]n] | ) o
=]l N |
; = ’ ) Quit

Input Method Space

7.1 Renaming

Next guide will teach you how to change the name of file.

Procedure:
In "File Operation™ interface.
1) Select your target file.
2) Press [F1] "File Operation”, select "Rename".
3) Input name.
4) Confirm by "OK".

Save and Quit
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7.2 Creating Directory

Before create a folder system will inquire you to input a name.

Procedure:
In "File Operation" interface.
1) Select your target folder or root directory.
2) Press [F1] "File Operation”, select "Create Directory".
3) Input name and confirm by "OK" on visual keyboard.

8.0 VFL (Visual Fault Locator) Module
PR0-5350 equipped with VFL module (650nm) to simply

i . 2012-12-13 0933 <3 85100 Ve
detect broken point of optical network.
VFL module has two modes:
cw
CW - Launching continuous wave(650nm)
A VFL e | 2Hz
2Hz - Launching 2Hz modulated wave (650nm) . i

Press "Quit" to quit VFL interface

Quit
9.0 Optical Power Meter Module ( Optional)
10.0 1310nm/1550nm Laser Source Module (Optional)

11.0 OTDR2 Module (Optional)
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12.0 Software Update
PR0-5350 could proceed update by one U disk (with patch storage in root directory).

Procedure:
1) Download patch from PC and storage into U disk (must storage in root directory).
2) Insert U disk into USB port.
3) Turn on PR0-5350, press [F5] to enter system setting, press [F2] to proceed upgrades.

2012-12-12 1236 - <} 100% {

[EYPIPTSITIEN  fouch ScreeaStatue  Auto PowerCff  fouch ight Tune | Meny

Oz o Ut  System
‘ Info. |
e ! & (Warning)
| EEAEFR . HOWHRE !
® Are you sure to upgrade? Auto Upgrading,

S E':" Calibrate 1 Please don't unplug the power cable!
©Black ¢ sening User
T E ‘iumu.l 1
» LLEC (R R L R About Us |
EVVINTO O T A | el
ey BT 8 B B  Quit |
Upgrades interface1 Upgrades interface2

13.0 Background Information on Measurements

13.1 Viewing the Optical Pulse Measurement Waveform

Backscattering Connector connection
Incident ray Light Fused point point

\ !
L e

Bending

Near-end
reflection

Approximation line
Spliceloss due to fusion

Reflection due to connector
connection

Loss due to bending

Open end reflection
(Fresnel reflection)

*See the next page for the definitions of terminology b : (SNR=1)
ynamicrange =
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13.2 Terminology

Near-end reflection

A reflection occurs in the gap between the PR0-5350 and the connector for the optical fiber cable. Losses and
reflections of the connection points cannot be detected in the section in which this reflection is detected. This
section is called a dead zone.

Backscattering light

When light propagates through the optical fiber cable, a phenomenon called Rayleigh Scattering occurs due to the
non-uniformity of the density or constituents of materials smaller than the wavelength unit. The scattered light
that is transmitted opposite to the direction of propagation is called backscattering light.

Splice loss due to fusion
A splice loss occurs at the fused section mainly due to axis offset and angle offset.

Reflection due to connector connection
Unlike the fused section, a slight gap occurs in the connection section of connectors. Because the group refraction
index changes in this gap, a reflection occurs causing a loss.

Fresnel reflection at the far end of the optical fiber cable

Fresnel reflection occurs at the location where the optical fiber cable is broken or a location where the group
refraction index changes such as the far end of the cable (glass and air) when light enters the cable. If the end face
of the optical fiber cable is vertical, approximately 3.4% (-14.7 dB) of the incident light power is reflected.

Dynamic range
Dynamic range refers to the difference between the backscattering light level at the near end
and the noise (RMS = 1).

Dead zone
The locations where measurements cannot be made due to the effects of Fresnel reflection, connection point of
connectors, etc.

14.1 Notice
PR0-5350 OTDR Use rechargeable Li-ion battery.

Pay attention to the following:

* Keep OTDR dry and clean store at room temperature (15'C-30'C).

* Charge it monthly if you don't use it for a long time ( more than one month ).

» Keep Optical port clean by alcohol soaked cotton and recover dust cap after use.
* Clean optical port and connector at fixed period.

Follow the principles below before cleaning:
e Shut off before cleaning.
o Any operations contrary to the instructions may result in dangerous laser injuries.
o Disable laser launching before cleaning.
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¢ When the instrument is in operation, please always avoid looking directly into optic output. Although laser
radiation is invisible, it may do serious injury to eyesight.

o Be cautious of electric shock and make sure AC power is disconnected from the instrument before
cleaning. Always use dry or moist soft cloth to clean the outside of the instrument, and never touch inside.
Don't proceed any modification on OTDR.

o For maintenance, please always operate by qualified worker.

14.2 Cleaning Tools

Optic fiber cleaner (for cleaning of optic connectors)
Optic fiber cleaning rod (for cleaning of optic outputs)
Optic fiber cleaning tissue (for cleaning optic interfaces)
Isopropyl alcohol

Cotton ball

Paper tissue

Cleaning brush

Compressed air
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14.3 Cleaning of Optical Port

Procedure:
1) Screw down the cap.
2) Pull out ceramic core by fingers.
3) Clean port carefully.
4) Recover ceramic core.

5) Screw on the cap.

Caution

Be careful, don't use tools like plier, it may cause permanent damage to optical port

14.4 Calibration

We suggest to calibrate PR0-5350 OTDR twice a year, for more information please contact us( check section 17.4
"Customer Service and Support" to find our contact information).

15.1 FAQ
Fault Reason Solution
1. Holding time on power button is not 1. Long press on ON/OFF key.
enough (>2s). 2. Connect external power/ Replace a new
Can't turn on 2. Run out of power / battery has broken. battery.
3. No battery. 3. Install battery.
4. Too cold there. 4. Change another environment.
. 1. Brightness need to be adjusted. . .
Dlsp_lay shows nearly 2. Connection between display and 1. Adjust brightness.
nothing after turned on : 2. Open and reconnect.
motherboard is not good.
1. Temperature is too high. 1. Try to decrease temperature.
\?v?)trtlfryrgos; not 2. Connection is not proper. 2. Reconnect battery.
property 3. Battery is nearly broken. 3. Replace a new one.

Power state indicator

Battery has broken

Replace a new one

turns yellow
Measuring graphic only 1. Connector loose, - polluted, damaged or 1. Clean and reconnect.
. unmatched.

has front end reflection - ; 2. Change a new adapter.

2. Locating pin has broken.
No response Restart

1. Often happened in large plus width, long | 1. Use proper measuring range and pulse
Find Ghost range and short link condition. width setting.

2. Common ghost caused by continuous 2. Reconnect fault point of Reflection event,

reflection of connector.

reduce reflection strength.
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15.2 Help Information

PRO-5350 has a built-in manual with essential information.

Procedure:
Turn on OTDR,

1) Press [F5] enter system setting, press [F4] to read manual Control [ A]/['V] button to flip over

2) Press [Esc] to quit.

Pulse Width

3-20Kns

Operational Wavelength

1310/1550 (Standard) Also Available in 1625 (With Optional Filter)

Dynamic Range

32/30dB (Standard) Also Available in: 35/33dB, 40/38dB, 43/41dB

Full-Distance Accuracy

240Km

Sampling Resolution

Minimum 0.25m

Sampling Points

Maximum 128,000 Points

Linearity <0.05dB/dB
Loss Threshold 0.01dB

Loss Resolution 0.001dB
Distance Resolution 0.01m

Distance Accuracy

* (Im+Measuring Distance x 3 x 10-5 + Sampling Resolution)

Internal Visual Source

10mW, CW/2Hz | VFL -5dBm

Data Storage 40,000 Groups of Curves
Interface RJ-45 Port(x1); USB (x3) Type “A” (x2), Type “B” (x1)
Display 7” TFT-LCD Touchscreen

7.4V/4.4AN Lithium Battery (with Aviation Certification),
Battery

Battery Capacity: 6 Hours

Operating Temp.

14° F ~ 122° F (-10° C ~ 50° C)

Storage Temp.

-49F ~ 1589 F (-20° C ~ 70° C)

Environmental Conditions

0 ~ 95% RH (Humidity, Non-Condensing)

Weight & Dimensions (HXWxD)

9.9”x6.6”x2.9”/1.5 Ibs.
(253 x 168 x 73.5mm / 1.5kg) (Battery Included)

888-545-1254 | www.PrecisionRatedOptics.com




17.1 Terms of Warranty

All PRO products are warranted against defective material and workmanship for a period of time from the date of
shipment to the original customer. Any product found to be defective within the warranty period would be
repaired or replaced by PRO free of charge. In no case will PRO liabilities exceed the original purchase price of
the product.

17.2 Exclusions

The warranty on your equipment shall not apply to defects resulting from the following:

¢ Unauthorized repair or modification

e Misuse, negligence, or accident

e PRO reserves the right to make changes to any of its products at any time without having to replace or
change previously purchased units.

17.3 Transportation

To return instrument for reasons of yearly calibration or other, please contact us. To obtain additional information
and RMA# code (Return Materials Authorization number). And describe briefly reasons for the return of the
equipment, to allow us offer you more efficient service.

To return the instrument in the case of repair, calibration or other maintenance, please note the following:

o Pack the instrument with soft cushion like Polyethylene, so as to protect the shell of the instrument.

o Please use the original hard packing box. If use other packing material, please ensure at least 3cm soft
material cover around the instrument.

e Be sure to correctly fill out and return the warranty registration card, which should include the following
information: company name, postal address, contact, phone number, email address and problem of
description.

o Seal the packing box with exclusive tape.

Ship to your representative or the agent of the Company in a reliable way.
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Precision Rated Optics, Inc.

Corporate Office
Billing & Processing
PO Box 877 Trexlertown, PA 18087

Precision Rated Optics, Inc.

Product Distribution Center Manufacturing & Testing
9999 Hamilton Blvd Breinigsville, PA 18031



