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GAQTek Mini Pro Fiber Optic

Introduction

This user’s manual contains useful information about the instrument’s functions and
operating procedures and the handling precautions of MINI 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.
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Names and Functions of Parts
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Num | Name Description
| Portl
Including OTDR Test port (FC/UPC) . Visual Fault
locator port (optional) x1, Power Meter port (optional)
x1 , touch penx1 and USB A typex2
| Port 2 Including micro-USBx1 and charging port
11 Indicator Indicate test and power state
v Move cursor, menu or files
Direction
Buttons
\ Test button

Averaging Test (TEST) and Realtime Test (REALTIME
)

button
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Vi Buttonarea | F1~F4: Select relative tag menu OK

Confirm setting or enter menu ESC:

Cancel setting or enter menu

MENU: Back to main menu SETUP:

Set test parameters

FILE: File manager VFL:
visual fault locator menu

Printscreen

Power switch
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Main Menu Interface

Num

Function

Description

Side menu

Enter relevant interface

Function Modules Area

Enter relevant module

Basic State Information Area

Display information of date ,time

and power
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OTDR Module Interface

No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB

/

-3013:40 1

Cursor A
Cursor B
Cursor AB

Zoom
Shift
Switch

Curve
Event

More...

Num

Function

Description

Thumbnail of

current curve

For user's reference to the integrated curve

Curve display
and

operating area

Display events and curves
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" Event list Display event information

e including:"Type","distance(Km)","Loss(dB)","T.Los
s(dB)","Slope(dB/km)" and "Reflection(dB)"
Display condition information of test
Test condition including"PW"(Pulse width),
vV information "WL"(wavelength),resolution ~ of X axis and Y
e axis(dB/div),distance,averaging and total loss from cursor
A to cursor B.
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VFL Module Interface

7 *:i\‘\t‘\\\\\\\\\\\\ |

Num. Function

| VFL mode indicator

I Launching state indicator
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OPM Module Interface
1l

:

WL
A181% \

\ |
NN

N

\\\\\\\\\\\\\\\'x\\\\

AN

\
\\

Num. Function

| Power value display
I Wavelength channel
Il Reference value

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.




Page |13

Preparation

Turnning 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.

Power state indicator Launching state indicator
Green light: Working state or fully charged Green light: Proceed realtime test
Red light: Charging state Red light: Proceed averaging test

[~ Power Indicator

2015-07-301340 =1 -

Q)

Full

80% Power

60% Power

40% Power

20% Power

Less than 20%

B 10 (el [
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Caution

In case of low power, special icon will appear, and after that for a while MINI

OTDR will turn off automatically.

[
If it has not been used for an extended period of time,MINI OTDR will turn of
- immediately after turned on to protect the internal battery ,please connect the AC
adapter adapter.
Proper charging temperature is: -10~50°C,high charging temperature may shorten
0 battery life.
Charging time is about 5 hours with power on, about 3 hours with power off.
- Don't charge battery more than 8 hours.
C 18

Connecting the Fiber
Before connect fiber to MINI OTDR, 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. press the handle of cleaner.
3. Rub each other carefully to clean the contaminant.

4. Repeat procedure 1 and 3.
Cleaner

5. Open the protecting cover of optical port.

6. Insect connector into optical port carefully.
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Introduction of OTDR

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

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

» 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).
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5

» 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

W )
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 loss(dB/km) of a fiber.

Curve with Jumper Connected

1]

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 a maintenance of this line, use the OTDR test it again, we may
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L

see a reflection peak replacing the broken point on the OTDR trace, this

shows the maintenance is done.

Curve with Broken Point

]

ly
‘ "Mlx .
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 from the initial connection is too

close.

Curve with Non-reflective Event
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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 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 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.

Distance is Too long
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This situation often happened in a long distance testing, caused by under-

range dynamic range of the OTDR that the energy of it can not support a long
distance transmission or caused by a 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.
Fundamental of OTDR

OTDR——Optical Time Domain Reflector is a high precision optical testing meter that
use 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 back-scattering. 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 TD in OTDR——Time Domain).

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, transmitting 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
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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.

Formula of the distance: distance = (c/n)x(t/2)

Here: c is the light speed traveled in vacuum(2.998x108m/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

—

<«—— Back scattering light

Optical fiber

il g

Splicing point
®

Breaking point

@
Display

Fresnel reflection
= Splice loss
o
o
=
5 o) @

>
Distance (x)

Working Principle of OTDR

2.5 Event Type
|_E
Start event or End event
event non reflection R ction event

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.



Page |21

Types of 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 an 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 a 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.
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Setting Measurement Conditions
Press [SETUP] button on the panel to enter test setting interface

& Test Setting 2015-07-301342 3
Test Setting Parameter Setting

iTest Wave 1550nm" Attenuation Auto
|Test Mode Auto| Reflect Auto
|Test Range Auto| Slope Auto
iPulse Width Auto| |Fiber End Auto

iTest Time 5 Second| Refraction 1310 14650 Reset
Resolution Standard| |Refraction 1550 14680
Unit km| |Scatter Coefficient 1310 -79.0
Scatter Coefficient 1550 -81.0

The meaning of items indicated in the following table:

Test Wavelength of OTDR, including 1310nm,1550nm and

TestWave 1310nm&1550nm 3 kinds of mode
Auto Mode: MINI OTDR will set best parameters for
Test Mode current test
Manual Mode: set parameters manually
Test Time Under averaging test mode(TEST),longer test time has
better SNR (Signal Noise Ratio) but takes more time .
Test distance of OTDR .adjust only in manual mode,in auto
Test Range - " "
mode this itemset as "Auto
Wider pulse has stronger backward signal, OTDR has
longer detecting distance but wide pulse width will cause
) the saturation of backward signal, make blind area
Pulse Width

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.
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Sampling resolution of test high resolution has more
Resolution sample point and high precision,but take more memory
space

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

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 3.Set test wave
© Test Setting 2015-07-301635 <3 < Test Setting 2015-07-301344 53

Parameter Setting

Parameter Setting

1310nm
v1550nm Auto
1310nm/1550nm

km| |Scatter Coefficient 1310
Scatter Coefficient 1550

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

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

Setting to Manual Mode

2.Set "Manual" mode 3.Set test wave

Fiber End
Refraction 1310

Refraction 1550

Scatter Coefficient 1310 79, i Scatter Coefficient 1310
Scatter Coefficient 1550

Scatter Coefficient 1550

Standard|
km
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[C 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. ) :

MR
100m | 500m 2km 5km 10km | 20km | 40km | 80km | 120km | 160km | 240km
PW
3ns J J A A A A A A A A A
5ns J J J A A A A A A A A
ons | A J J J A A A A A A A
20ns | A J J J J A A A A A A
s0ns | A A J J J J A A A A A
00ns | A A A J J J A A A A A
200ns | A A A A A J J A A A A
s00ns | A A A A A A J J A A A
1us A A A A A A J J J A A
2uns A A JAN A A JAN A N N N A
5us A A A A A A A J J J J
ous | A A A A A A A A J J J
20us | A A A A A A A A A A J

Making Measurements
MINI OTDR has two test modes: averaging test mode and realtime test mode.

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

v Average Test (= 2015-07-301343 =]
PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div Laser,don't direct the eyes!
A: 0.00m 9.81dB B: 0.00m 9.81dB B-A: 0.00m 0.00dB/Km 0.00 dB
A
v
Cursor A
Cursor B
Cursor AB
Zoom
Shift
Switch
Curve
00 7.0 140 210 280 350 420 490 560 630 Kkm ¥ent
Acquisition in progress...
| ‘ More...

Averaging test interface
4.2 Realtime Test Mode
Realtime 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
realtime test interface.
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v RealTime Test (=  2015-07-301343 =]

PW:2us A:1550nm X: 7.00Km/div Y: 5.00dB/div > Laser,don't direct the eyes!
DR ™™ /- 0.00m 10.56d8 B: 0.00m 10.56dB B-A: 0.00m 0.00dB/Km 0.00 dB

Cursor A
Cursor B
Cursor AB

Zoom

Shift
Switch

A

" 00 70 140 210 280 350 420 49.0 56.0 630 Km

Acquisition in progress... Params

Realtime test interface

4.2.1 Setting Wavelength

Procedure:
1. Select wavelength (WL) tag to set wavelength(1310nm or 1550nm).
2. Confirm by [OK] button.
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; RealTime Test =F 2015-08-04 13:52

PW:lus A:1550nm X: 4.00Km/div Y: 5.00dB/div 3 Laser,don't direct the eyes!
B W /.: 0.00m 6.84dB B: 0.00m 6.84dlB B-A: 0.00m 0.00dB/Km 0.00 dB

0.0 40 8.0 120 16.0 200 24.0 280 3

Acquisition in progress... Params

4.4.2 Setting Test Range and Pulse Width

Procedure:
1. Select tag "Params"to set Test range(range) and Pulse width(PW).

3. Confirmby [OK] .

v RealTime Test <F  2015-08-0413:52 ]

PW:1lus A:1550nm  X: 4.00Km/div Y: 5.00dB/div ¥ Laser,don't direct the eyes!
s W /. 0.00m 2.95dB B: 0.00m 2.95dB B-A: 0.00m 0.00dB/Km 0.00 dB

O1 A
0.0 40 80 120 160 200 240  2g|Q120km S -
(O200km OZUS
. Sus
Acquisition in progress... Oshort Dist O10us DaraliE

OAuto

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.
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v Current Test = 2015-07-30 1344 1
PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div
A: 0.00m 5.60dB B: 0.00m 5.60dB B-A: 0.00m 0.00dB/Km 0.00 dB
N\
v
Cursor A
Cursor B
Cursor AB
Zoom
Shift
Switch
Curve
Event
0.0 7.0 14.0 21.0 28.0 35.0 420 49.0 56.0 630 Km
No. Type Distance Km Segment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 | “ly P53 25.311 0.080 4.807 0.189 L= More...
7. [1 SNH[ID 25 211 = Q 729 1101 372649

Event List

Description of items showed in chart below:
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Num | Item Description

l Type : .
Type of event (Attenuation events, Reflection events
and End event)

I Distance Distance from start point to event

" Section Distance from this event to last event.

v Loss Loss of this event(dB)

\/ T. Loss Total loss from start event to this event(dB)

VI Slope

dB/km Ratio of event loss value (dB) (from this event to last event)to

distance (km) (distance from this event to last event)

VII Reflect.dB | Return loss of this event(dB)
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4.4 Distance Measurement
Measure the distance from one point to another.

Procedure:
1. Press [F1]) button to active cursor function.
2. control [« ) . [» ] to move cursor A or B.

[ €4]: move left [»1: move right
3. Get information by following the guide below:

v Current Test &= 2015-07-30 13:45 I

PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div
% A: 25343.49m 15.44dB B: 50564.45m 10.52dB B-A: 25220.96m 0.195dB/Km

A
Reference < >
point v
Curso’_r‘ﬁ..
Cursor B
Cursor AB
‘‘‘‘‘‘ Zoom
Shift
Switch
Curve
140 210 280 350 420 490 630 Km EMERE
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Refldgt. dB
1 | 7l 25311 25311 0.080 4.807 0.189 - More...
2 Il 50622 25311 = 9.739 0.191 37.649

Resolution of X axis and
Y axis

current pulse width and
wavelength

" - 25343.49m 154448 " . 50564.45m 10.52dB B-A: 25220.96m 0.195d8/km| |4.92 dB

\ 4

- —7

Indicate distance of cursor A and cursor B which relative to the reference point(start event),
relative distance(km) and loss(dB) between cursor A and cursor B.
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45 OTDR Optimizing Tool

- Sribeyribdr cabrke - =

CONREGERRaIr
Kedns ik reflective 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 100~1000m, 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.

Setting Proper Parameters
At the fist time using OTDR, if user choose 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

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.
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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
] FEFFE164Km IMERTEISI AT Figure
7 6Km RIEBRRICE SK|iIAE

|

] |
o ST . : 1).

|

|

|

MWW. .
160
10kbytes

164km test range is too long to the fiber of
7.6km

A o

szftrE—f okm 5B ="2kbytes
164Km B =

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
result in the smallest blind area and the most terrible noise. The longest pulse width result in
the smoothest curve and almost 1km blind area(see Figure 2).

Smooth curve but Iarge bI|nd
area

Good compromise between<.
blind area and noise

15

TR A eyl |
. L'M,,L‘ 100ns
Short blind area but big noise /" | L O

Figure 2
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It is obviously at the top of testing fiber influence on Pulse width , in below
chart,we cant detect the first connecting point locate in the 540m by large pulse
width.(see Figure 3)

> f '
_\r 3,000 ~ |
- I \ |
- M | vacis
' | z1as5n
s ~————s000ns
o5 |
1| | )
I | S00ns
10 t‘:ﬁ I
] <L l BT
| -
1
ke~ OO << 2850 oz ° s ‘' oa T ; ' os ° F: Y oer " S = Lot = SETe

Figure 3

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

X00n=) OTDR

@15‘0? =8,

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,splicing loss value under 1550nm is bigger than that under 1310nm.
the other points are similar with 1310nm and 1550nm.This phenomenon indicate that this

fiber is just bended at the first point. If it's possible please alway compare the point state
under

1310nm and 1550nm and judge whether it's bended or squashed.(see Figure
5)
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Figure 5

Set 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).

Figure 6
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Expanding the  Waveform and Moving the Display
Area
51 Switching between Event List and Display Window

In "current test" interface,press [F4] button to switch between “Curve”and
“Event”,expend each section after switch,this function could also switch between
cursor("Curve") and selection tag("Event™). Procedure:

In test interface,

1. Press [F3]) button to switch from curve to event windows
2. Control [»]1. [4)or[A) . [V] buttontomove selection tag.

v Current Test (& 2015-07-301344 =1

PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div

A: 0.00m 5.60dB B: 0.00m 5.60dB B-A: 0.00m 0.00dB/Km 0.00 dB

Cursor A
Cursor B
Cursor AB

Zoom

140 21.0 28.0 350 420 X . 630 Km
No. Type Distance Km Segment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 [ 7 D533 25311 0.080 4.807 0.189 - Mofe
2 JL 50622 25311 - 9.739 0.191 37.649
Orlgmal v Current T¢ & 2015-07-301427 ] ~1
event i
A 0edB/div
window 4-000m 0.00dB/Km 0.00 dB
I
A 4
Curgor A
Curgor B
Curspr AB
Zzgm
0.0 70 14.0 21.0 280 350 420 49.0 56.0 630 Km SWift
Event 1T 25294
H E 50. :
WIndOW JLE 50.609 25.315
became
larger

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.



Page |37

v Current Test &= 2015-07-301427

PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div
A:0.00m 7.12dB B: 0.00m 7.12dB B-A: 0.00m 0.00dB/Km 0.00 dB

Cursor A
Cursor B
Cursor AB

Zoom
0.0 70 140 210 280 350 420 49.0 56.0 630 km Shift

—swilch __
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB —
I ettt 2520 = SESEE

63 Curve=
2 ILES50609 25315 = 9.795 0.191 37.356 2
Event

More...

Switch to "Event",
move selection tag to
choose event.

Every time move selection bar to an event in event list,cursor will move synchronously to
relevant event on curve. User could use "Zoom","Move","Switch"function to adjust curve
to a better position, for more information please read next sections.

The chart below describe the items in event list:

Num. | Item Description

| Type
Type of event(attenuation event, Reflection event or

end event)

I Distance The distance from start event to this event(Km).

Il Segment The distance from this event to last event(Km)

v Loss Loss of this event(dB)

\/ T.Loss The loss from start point to this event(dB).

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
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& Current Test G2 201507-301340 =]

2y

< >
v
Cursor A |
Cursor B [ Fl )
CursorAB
Zoom

shife =T [F2]

Switch

5.00|

Curve

LLY Bvent | [ F3 )
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB &
ore... [ F 4 ]
VI Slope Ratio of loss(from last event to this
event)to

distance(from last event to this event)

VII Reflect Return loss of this event
52 Cursor Operation
521 Activating Cursor
In"Current Test" interface, press [F1] button,"cursor"tag turns yellow,means it has been
activated.
522 Moving Cursor
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CursorAB

Cursor A Y

Sequence of cursor switching

Set proper cursor,press [« ] . [» ] button to move current cursor, long press to

move cursor faster.

5.3 Curve Operation

Horizontal Zoom

Procedure:

In "Current Test"interface,

1. Press [F1] button to activate "Zoom"function.

2. Control [» ] . [« ] button to zoom in or zoom out curve.
[» ]: Zoomin curve [« ]: Zoom out curve

3. Press [OK] button to reset curve

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
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Ny,

w ww..“-\“u'.‘i‘l’\‘\“rpr

21 2.3 24 26 2.8 3.0 31 3.3 3.5 3.7 Km
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 [«€]): zoomin
2. Press [OK] button to reset curve.

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
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0.0 0.5 1.0 1.5 20 2.5 30 3.5 4.0 4.5 Km

5.3.3 Horizontal Shift
Procedure:

In "Current Test"interface,
1.press [F2] button, activate"shift" function.
2.Control [» 1 . [« ] button to move right or left.

[» ]: move right [ €] move left
3. Press [OK] button to reset curve.

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
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0.7 11 15 19 2.3 2.7 31 34 38 42 Km

original

dt 14 18 22 26 3.0 34 3.8 42 46 Km

After operation
5.3.4 Vertical Shift

Procedure:

In "Current Test"interface,

1. Press [F2] to activate“shift"function.

2. Control [A] . [V ] button to move up or down.
[A] :moveup. [V]:movedown

3. Press [ OK] button to reset curve.

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
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0.0 0.5 1.0 155! 20 2.5 30 3.5 4.0 4.5 Km

Original

0.0 0.5 1.0 15 20 2.5 3.0 3.5 4.0 45 Km

After operation
5.4 Elaborating Event
This section we will introduce how to elaborate an event on curve,example as event 2 in
below curve.
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v Current Test =k (&  2015-07-311024 =
PW:500ns A:1550nm X: 7.00Km/div V: 5.00dB/div
A: 50613.46m 10.50dB B: 0.00m 10.33dB B-A: 50613 46m 0.003dB/Km 0.17 dB
A
v
Cursor A
Cursor B
Cursor AB
Zoom
Shift
Switch
Curve
00 7.0 140 210 280 350 420 490 560 630 km  4enE
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 1 25078 25.078 0077 4762 0.189 . More...

Procedure :
In "Current Test" interface,

1. Press [F1] button to activate cursor function.
2. control [«€4'] . [» ] to move cursor(A or B) left or right.
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 [F2] button to activate"shift" function.
7.Control [AY . [V]. [«]. [»] button to adjust to a proper
v Current Test <F{E  2015-07-311024 =]
PW:500ns A:1550nm X: 0.14Km/div Y: 5.00dB/div
A: 50613.46m 10.50dB B: 0.00m 10.33dB B-A: 50613.46m 0.003dB/Km 0.17 dB
A
< >
v
Cursor A
Cursor B
Cursor AB
Zoom
Shift
Switch
Curve
496 497 499 500 502 503 504 506 507 509 Km  MEnE
No. Type Distance Km Segment Kir Loss dB T.loss dB Slope dB/km  Reflect. dB
1 L 25078 25078 0077 4762 0.189 . More...
2 Il 50618 25540 9,637 0191 37.506

55 Switching between Curves

This function could used to switch between several curves ,current curve
displayed in yellow.
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position.
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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 [ v]: switch to below curve
3. Press [ OK] button to reset all curves.

v Current Test (E  2015-07-3014:40 =]
PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div
A: 0.00m 10.33dB B: 0.00m 10.33dB B-A: 0.00m 0.00dB/Km 0.00 dB
A
v
Cursor A
Cursor B
Cursor AB
Zoom

80.0 100.0 120.0 140.0 160.0 180.0 Km Shift

Switch
No. Type Distance K Segment Nss Slope dB/km  Reflect. dB
1 1 25078 25078 0.077 0189 L carve
2 JL 50618 25.540 = 0.191 37.506
Event
More...
v Current Test (&=  2015-07-301440 =1
4B/div
0Pm 0.00dB/Km 0.00 dB
N\
v
Cursor A
Cursor B
Cursor AB
Zoom
0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 Km Shiﬂ
Switch
No. Type Distance Km Segment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 1 24878 24.878 0.062 4.700 0.188 - cunie
2 JL 50626 25.748 3.279 8.814 0174 63.580 Event
3 | L 52157 1.532 3.147 12424 0.180 47.055
4 JL 52729 0.572 -0.711 £33 0.191 60403
5 ILE75.785 23.056 = 15.812 0174 36.047 More
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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 "Load Curve" for learning how to load curve(s).

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

Press [F4] "More..."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.

Procedure:
In current Test interface,

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

v Current Test <F  2015-07-301543 =

PW:2us A:1550nm X: 5.00Km/div Y: 5.00dB/div
I\"‘& A: 33986.01m 14.79dB B: 0.00m 0.00dB B-A: 33986.01m 0.435dB/Km 14.79 dB

S
v
Cursor A
Cursor B
Cursor AB
'w‘l“ I il Z_c;]ofm
100 150 200 250 300 350 400 450 Km o0k
Switch
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB =
1 Il 26381 26.381 1.578 4.825 0.182 47.693 curve
2 L 33986 7.605 0935 8.014 0.192 -- Event
3 JL 34431 0.445 s 8.854 0.216 38.792
More...
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2. Press [F4] button to select"More..."tag

3. Press [F2] "Remove Event"tag to remove event.

v Current Test =F 2015-07-3015:44

PW:2us A:1550nm X: 5.00Km/div Y: 5.00dB/div
k\u\. A: 33986.01m 14.79d8 B: 0.00m 0.00dB B-A: 33986.01m 0.435dB/Km 1479 dB

Cursor A

cursor b

Remove Event Zoom
100 150 20.0 250 300 35.0 4 S 7:-'\
Switch
No. Type Distance KmSegment Kir Loss dB Tloss dB Slope dB/km |
1 J1 26381 26.381 1578 4825 0.182 4 Curve
2 L 33986 7.605 0935 8014 0.192 - Event
3 J1 34421 0.445 =s 8854 0.216 3
More...

5.7 Adding an Event
Procedures:

In current Test interface,

1.Press [F1] to activate cursor function move to target event.

v Current Test <F  2015-07-301541 =]

PW:2us A:1550nm X: 5.00Km/div V: 5.00dB/div
W A:17162.51m 19.78d8 B: 0.00m 0.00dB B-A: 17162.51m 1.152dB/Km 19.78 dB

Cursor A
C B

urs

C
Ci

urve
hth i Evais
10.0 15.0 200 . . X 40.0 450 Km btk
No. Type Distance Km Segment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 Il 26377 26.377 1.584 4.850 0.183 47.705 More...
2 JLE 34427 8.050 = 8.881 0.223 38.802

2.Press [F4] button to select"More..."tag 3. Press

[F3] toadd event.
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Current Test <F  2015-07-301541 =]

PW:2us A:1550nm X: 5.00Km/div Y: 5.00dB/div

A:17162.51m 19.78dB B: 0.00m 0.00dB B-A: 17162.51m 1.152dB/Km 19.78 dB

Cursor A
Cursor B

Add Event Cursor AB

Zoom
Shift
Switch

Curve

100 150 200 250 300 350 Event

4
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  f
1| ol D637 26.377 1.584 4.850 0.183 4 More...
2 JLE 34427 8.050 = 8.881 0.223 3

Caution
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Event addition may not operate successfully for too close to another event,user could

move cursor a bit away from near event and have another try.

6.0 File Operation

In "Current Test" interface Save the current curve ,press [FILE] button on the

board ,open "File Operation"interface,showed as follow:

] 2015-07-30 14:55 =1

& File Operation

File Lis
T6Files Size  Type Date
SNAP [CIFile_0001.50r 768K8  Otdr 2015-07-20 09:36
20150722 [CIFile_000250r 768K8  Otdr 2015-07-15 1817
20150723 [CFile_0003.s0r 195K8  Otdr 2015-07-15 1819
S [CFile_0004.s0r 195K8  Otdr 2015-07-15 1819
REcD [CIFile_0005.s0r 195K8  Otdr 2015-07-15 1819
[CIFile_0006.s0r 195K8  Otdr 2015-07-15 1820
[CIFile_0007.s0r 157K8  Otdr 2015-07-15 1822
[CIFile_0008.s0r 768K8  Otdr 2015-07-20 0936
[CIFile_0009.s0r 157K8  Otdr 2015-07-151823
[CIFile 00100 157K8  Otdr 2015-07-151823
[CIFile_0011.50r 768K8  Otdr 2015-07-20 0936
[CFile_001250r 768K8  Otdr 2015-07-20 0906
[CIFile_0013.s0r 767K8  Otdr 2015-07-20 0906
[CIFile_0014.50r 157KB  Otdr 2015-07-20 09:07
[CIFile_0015.s0r 157K8  Otdr 2015-07-20 09:07
[CIFile_0016.50r 768K8  Otdr 2015-07-20 09:37

File
Operation

Save

SaveAs

Setting
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"File Operation" interface

e File Setting 2015-07-30 1458 ] File Setting
File Setting
Filename File
SEQNO 23 F4
Filename Type F| v Filename_SEQNO
Split Char Filename_wavelength SEQNO
e L Filename_wavelength_pulsewidth SEQNO Fllﬁ»
feqieioicery £ale Filename_wavelength_range SEQNO Lason
Auto Save Filename wavelength_pulsewidth_range SEQNO
AutoSave Path

6.1 Saving Curve
Procedure:

In"Device Directory"window,

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

2. Press [F1] button to enter "File Operation"interface ,user can change way of
saving,decide way of naming and check memory state.

3. Press [ F2 1 "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 section7.0"Entering Characters™ to learn how to input characters) and
confirm by [OK1] button.

6.2 Loading Curve(s)
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5

Procedure:

In"Device Directory"window,

1.Press [ A)Y . ['V¥] tochoose relative file and subfile press [OK] .
2. Press [» 1 switch to "File list" window.

3.Control LAY . [V] buttonto to select relevant file curve file(s),press [OK] button

to select the relevant file(s).

4.Press [F1] , select "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,
1.Select the curve file which you want to remove.

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

3.Choose the target folder, press [F1] "File Operation”.
4.Select "Paste"tag to finish this operation.

6.5 File Setting
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._File Setting 2012-12-1113:55 =F 100% )
: Menu
Filename AutoSave Path
File \Storage Card
Filename
Filename Type m __ Create folder by date
OFilename_SEQNO 14 =] ‘ Oves Save path
OFilename_wavelength_SEQNO L ) ®No
(OFilename_wavelength_pulsewidth_SEQNO Split Char Auto Save
OFilename_wavelength_range_SEQNO ONone ®v
@®Filename_wavelength_pulsewidth_range_SEQNO  ® _ &2
0= ONo
Storage File File
Operation
Memory Usuage: 30 MB
Memory Free: 150 MB
OK: Enter choose/modify 2
Arrow: Switch in Groupboxes Quit
"File Setting " interface Tags
Item Description
Menu Back to main menu
Filename Modify prefix of file name
Save Path Modify the save path of files
File Operation Back to "File Operation™ interface
Quit Quit current interface
Items:
Item Description
Filename Prefix of file name , modify by "Filename"tag menu
AutoSave Path Save path of auto save
Filename Type Naming way of files after auto save
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SEQNO Sequence number of next test,and auto increment

after each test

Create folder by Set create folder by today's date and save files separately into
date them

Split char Set the type of separator
Auto save Set Auto save
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6.6 Print Screen
MINI OTDR could capture current screen and save as ".BMP"format file.

Procedure:
Press button to capture.
v Current Test = 2015-07-30 1427
PW:500ns A:1550nm X: 7.00Km/div Y: 5.00dB/div
A:0.00m 7.12dB B: 0.00m 7.12dB B-A: 0.00m 0.00dB/Km 0.00 dB
A
v
Cursor A
Cursor B
Cursor AB
i Zoom
0.0 7.0 14.0 210 28.0 35.0 420 490 56.0 630 km _Shift
Switch
No. Type Distance KmSegment Kir Loss dB T.Loss dB Slope dB/km  Reflect. dB
1 1L 25294 25.294 0.083 4.880 0.192 z curve
2 [ILES50609 25.315 = 9.795 0.191 37.356 X
Event
More...

Save Path

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

Caution

User could change save path under "File Setting".
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7.0 Entering Characters
You can enter file names and comments from the character input screen shown below

when saving the measured waveforms.

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”

7.2 Creating Directory
Before create a folder system will inquire you to input a name:

Procedure:
In "File Operation" interface

4. Select your target folder or root directory
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5. Press [F1] "File Operation",select "Create Directory"

Input name and confirm by "OK" on visual keyboard

8.0 FLM Test

FLM Test (Fiber Link Measurement), also known as "Optical Eye", uses multiple pulse
width acquisitions and advanced algorithms to quickly characterize the fiber under test and
display the optical events applying intuitive symbols.

<G omrottezn &

Select "FLM" module and press [OK1] to enter FLM interface as below:
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0.0000 km

km

Press [F2] "Setting" to enter the setup interface.
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Press [ A1 or [ '¥] toset "First splitter", "Second splitter" or "Test wavelength" option
according to the actual condition of your fiber under test.

After setup is finished, press [ESC] back to test interface and press [F1] to start the
FLM test.

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.



Page |58

£ 5.9711km
0.0000 1.0047 3.4389 59711 km

1.0047 24342 2.5322 km

| Distance km [ Segmentkm | LossdB | Reflect dB | TlossdB
1550 1.0047 1.0047 15.19 -46.55 1.92

i
«E

Press [ € ] or [» ] to check detailed information of each event.

9.0 VFL(Visual Fault Locator) Module
MINI OTDR equipped with VFL module(650nm) to simply detect broken point of
optical network
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VFL interface
VFL module has two modes:

Cw
Launching continuous wave (650nm)

2Hz
Launching 2Hz modulated wave (650nm)

Press "Quit" to quit VFL interface

V.

10. Optical Power Meter Module (Optional)
OPM Module is used to quick get the power of terminal port.at site
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N

OPM interface

Setting
Set offset value and display precision

REF
Press “REF” to set current power value as reference value

A
Switch wavelength
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Common/ A Recog
switch between common mode and wavelength detection mode

»*Wavelength will not change automatically in common mode

11.0 Software Update
MINI OTDR 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.Turnon MINI OTDR, press [F5] to enter system setting,press [F2] to proceed

upgrades.
~ System Setting @B <G 2015-07-301547 1
Display

Language Switch English

Touch Light Tune 50

Trace Backcc™ -

Date Settin

) ) i Are you sure to upgrade? Systemy

Time Setting info.

Auto PowerC

Touch Screer Upgrades

Touch Screer m Cancel =
Auto
User

Upgrades interfacel
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&Update Complete

Upgrades interface2

12.0 Background Information on Measurements
12.1 Viewing the Optical Pulse Measurement Waveform

Backscattering| Connector connection
Incident ray light Fused point point Bending
|

—0 =0

Near-end
reflection

Approximation line

Splice loss 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. Dynamic range (SNR = 1) M‘—

12.2 Terminology

Near-end reflection

A reflection occurs in the gap between the OTDR 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.
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Backs cattering light
When light propagates through the optical fiber cable, a phenomenon called
Rayleigh Scattering occurs due to the nonuniformity 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.

13.0 Maintenance
Notice

MINI 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:

>  Shut off before cleaning.
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L

> Any operations contrary to the instructions may result in dangerous laser
injuries.
> Disable laser launching before cleaning.

> 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,

> 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.

> For maintenance, please always operated by qualified worker.

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

© N o o bk~ w NP

Cleaning of Optical Port
Procedure:

Screw down the cap

Pull out ceramic core by fingers
Clean port carefully

Recover ceramic core

Screw on the cap

Ok whRE

Structure of optical port
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Calibration
We suggest to calibrate MINI OTDR twice a year,for more information please contact

us

Diagnosis Center

14.1 FAQ

Fault

Reason

Solution

Can'tturnon

1.Holding time on power
button is not enough(>2s).
2.Run out of power /
battery has broken.

3.No battery.

4.Too cold there.

1. Long press on ON/OFF key.

2.Connect external power/

Replace a new battery.

3.Install battery.

4.Change another environment.

Display shows  nearly

nothing after turned on

1.Brightness need to be
adjusted.
2.Connection between

display and motherboard
is not good.

1. Adjust brightness.
2.0pen and reconnect.
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1. Temperature is too high. 1. Try to decrease temperature.

Battery does not work 2.Connection is not

proper 2.Reconnect battery.

properly
3.Battery is nearly broken. 3.Replace a new one.

- Battery has broken Replace a new one
Power state indicator turns

yellow

1.Connector 1.Clean and reconnect.

loose,polluted, damaged 2.Change a new adapter.
Measuring graphic only
has front end reflection or unmatched.

2.Locating pin has
broken.

No response Restart

1. Often happened in large | 1.Use proper measuring range

plus width,long range and | and pulse width setting.

[ [ iti 2.Reconnect  fault  point  of
Find Ghost short link condition. p

2.Common ghost caused | Reflection event, reduce
reflection strength.

by continuous
reflection of connector.
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14.2  Help Information
MINI OTDR has an build-in manual with essential information

Procedure:

Turnon OTDR

1.Press [F4] enter system setting, press [F4] to read manual
Control [ A ] [V ] button to flip over

2.Press [Esc) to quit
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15.0  Specification

15.1 Physical Parameter
Display 5inch TFT-LCD (touch screen )

7.4V/3300mAnh lithium battery (with air traffic certification) ,
Battery Continuously test: 6 hours( back light off)(3),

Charging time: 3.5hours

Data Storage 20000 groups of curve

Interface 3xUSB port (USB A Typex2, Micro-USBx1)
-10°C~+50°C
-20C~+707C
Humidity <95%(non-condensation)

Dimension 195x140.5x46mm / 0.9kg(battery included)

Main unit, 12V power adapter, Lithium battery, FC adapter, USB cord,

Accessories User guide, CD disk, carrying case, safe belt

15.2 Test Index
Type Testing Dynamic range(1) Event/Attenuatio
wavelength n dead-zone(2)

FHO2000-D26 26/24dB

FHO2000-D35  ~oL0/A950NM  fag 0aip 1/6m
Pulse 3ns, 5ns, 10ns, 20ns, 50ns, 100ns, 200ns, 500ns, 1us, 2us, Sus, 10us,
width 20ps(only for D35)

Testing distance 100m, 500m, 2km, 5km, 10km, 20km, 40km, 80km, 120km, 160km

, 240km
Sampling Minimum 5cm
resoluti

Sampling point ' Maximum 128,000 points

Linearit <0.05dB/dB

y
scale indication X axis: 4~70m/div, Y axis:0.09~5dB/div

Loss threshold |0.01dB
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Loss resolution |0.001dB

Distance n0.01lm
resoluti
Distance +(1m+measuring distancex3x10°+sampling resolution )(excluding IOR
accurac uncertainty)
Refractivity g/1.2000~1.5999, 0.0001 step
Settin
VFL Module(Optional)
Wavelength 650nm
Power 10mw,CLASSIII B
Range 12km
Connector FC/UPC

Launching Mode | CWI/2Hz

OPM Module(Optional)

Wavelength Range | 800~1700nm

Sj;gj;;‘:h 850/1300/1310/1490/1550/1625/1650nm
Test Range -60~+5dBm

Resolution 0.01dB

Accuracy +0.35dB£1nW

Modulation

identification 270/1k/2k Hz,Pi>-40dBm

Notes:

1 Dynamic range is measured with maximum pulse width,averaging time is 3
minutes ,SNR=1; The level difference between the RMS noise level and the level where
near end back-scattering occurs.

Based in New York City & Toronto, GAO Tek Inc. is ranked as one of the top 10 global B2B technology suppliers.
GAO ships overnight within the U.S. & Canada & provides top-notch support thanks to its 4 decades of experience.



Page |70

SNR =1

Level

Distance

2 Event dead zone is measured with pulse width of 3ns;attenuation dead zone is measured
with pulse width of 5ns.

| 1.5dB

N Fresnel reflection
2: Back-scattered light

0.5dB

3 Typical ,back light off ,sweeping halted at 25°C,6 hours typical continuous testing.
15.3 Dimension

Unit:mm
Except where noted , tolerance default
as:+3% (if size<10mm, tolerance:+0.3mm)

f/—"r"""_'_\®
= vlvly;
vivlv;
999
k
|
- 195 ] 4
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16Warranty
Terms of Warranty

All Company 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 Company free of
charge.In no case will Company liabilities exceed the original purchase price of the product.

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

» Unauthorized repair or modification

» Misuse, negligence, or accident

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

16.3 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:

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

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

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

» 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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Contact us: sales@gaotek.com
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