F7 Optical Time Domain

Reflectometer

Quick User Guide



Statement

(1) This instruction manual is the internal instruction manual of the TFN Optical Time Domain
Reflectometer instrument, which is used to guide the operation and use of the instrument. The version number
isV1.0.

(2) The illustrations in this manual are for reference only, and the instrument interfaces of different
product series may be different.

(3) The (options) in this manual require the purchase of corresponding accessories and the software
function module authorization before they can be used.

(4) The OTDR function, light source function, and red light function of the instrument will emit laser light

that is harmful to human eyes. Do not look directly at the light output port while working.
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Product Description

1. Product introduction

This product is a new generation of 8-inch capacitive touch screen comprehensive tester. It has rich
functions, sturdy and durable structure, and beautiful and novel appearance. It adopts excellent intelligent
hardware and software design and is used to measure parameters such as the length, loss and connection
quality of optical fibers and optical cables. It integrates rich Ethernet test functions and provides convenient

test methods for Ethernet fault diagnosis. The main components of the product are: Part of it is shown below.
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Serial Mumber Content Remarks
1 Power on/off button
Z Function area buttons OTOR test and direction buttons
3 Status indicator area
g LCD screen 1024 = 600
5 VFL Visual Fault Locator
B oPM Optical power meter
7 OTDR interface Multiplexed as light source interface
8 USB-A U disk interface
g Type-C USE Charging/data transfer
10 DC charging port DC12v~18V
1 LAM1T Line sequence and line length test
12 LANZ Ethernet communication
13 Power indicator light Lights up when powering on
14 Charge and discharge indicator light Indicates battery status




2. Main Functional Features of The Product

(1) OTDR function: Supports functions such as transmitting fiber and receiving fiber settings, Pass/Fail
threshold determination, and test report generation.

(2) Event map function: intelligent link test (multi-pulse width test) and visual event list.

(3) Light source function: generate CW, 270Hz, 1kHz, 2kHz laser light sources.

(4) Optical power meter function: multi-wavelength power detection range of -70dBm~+6dBm or
-50dBm~+26dBm, supporting the identification of light source modulation frequency.

(5) Red light function (VFL): Continuous, 1THz, 2Hz visible red light to visually locate fiber faults.

(6) Optical loss test function: supports the light source and optical power meter to be turned on at the
same time to test the insertion loss of devices and links.

(7) End face detection function: visual fiber end face diagnosis.

(8) Ethernet test function: The network test function includes PING, PPPOE, and IP scanning; the link test
function includes link speed measurement, line sequence, and line length.

(9) Remote test function: Remotely connect the instrument through Ethernet to realize remote control of
the OTDR function.

3. Other Features

® Mobile APP wireless operation

The mobile APP connects to the instrument through wireless interfaces such as Bluetooth to achieve basic
control testing and file acquisition.

® User-defined power-on password

Flexible power-on password settings ensure instrument management and test data security.

® (Quick screenshot

The convenient drop-down window provides a quick screenshot function to record the status of the instrument
at any time.

® (Quick and convenient help

The quick drop-down window provides customized help services to ensure worry-free operation of this
instrument.

® Large capacity battery, long battery life

Built-in 15,600mAh rechargeable lithium-ion battery, with long battery life and worry-free outdoor testing.
Note: Typical battery life is about 12 hours (OTDR function is refreshed in real time, backlight brightness is
50%).

® (One-click automatic testing

Excellent automatic testing function provides you with convenient one-click automatic testing.



4. Switching On And Off And Charging And Discharging Operations
4.1 Turnon and off the machine
4.1.1 Power-on operation: In the power-off state, press the power button for >2s and the battery power is >3%.
When the instrument is powered on, the power-on indicator light will light up.
4.1.2 Soft shutdown operation:

(1) When the instrument is on, press the power button for >2 seconds, and a shutdown prompt box will pop
up. Select "Yes" to shut down the instrument.

(2) When the instrument is powered on, pull down the status bar to pop up the quick operation menu. Click
Shut Down. A shutdown prompt box will pop up. Select "Yes" to shut down the instrument.
4.1.3 Forced shutdown operation: In the power-on state, after pressing the power button for =8 seconds, the

power indicator light goes out and the instrument shuts down.
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4.2 (Charge anddischarge
Charging: The instrument is charged through the DCinput port. When charging, the indicator light lights up

and the status bar displays the charging icon.



Chapter 1 Home Page
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Status Bar: Indicates light source, red light, U disk, Bluetooth, TF card, charging status, and battery capacity

in sequence.
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Pull down the status bar to pop up the following quick operationinterface. Click on other areas to close the

quick operation interface.
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The quick operationinterface controls the Bluetooth switch, Type-C USB (data transmission) switch, red light
switch, quick screenshot, sound master switch, and brightness adjustment. It canalso performquick

operations of shutting down and returning to the home page.

Click n to take a screenshot and save the current screen display content in real time.

Click f':?) Help to quickly open the operationguide for the current interface.



Chapter2 OTDR

1. Setting
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The setting interface is the first interface of the OTDR function: select the test range, pulse width, time,
wavelength, and mode in sequence. Different ranges correspond to different optional pulse widths. RT is the
real-time test mode, and the test time is selected as the average mode.
® Automatic test: automatic test mode:

@ File:Open, copy, delete and other operations on the SOR saved by the OTDR and the generated PDF report;

® Advancedsettings: consists of measurement settings, analysis settings, pass/fail (Pass/Fail), and general
settings;

® (urve operation: After the test is completed, it automatically enters the curve operation interface,

including event list, waveform analysis, curve saving, etc.
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Note: Test parameters can be modified in real time during the test process (except for automatic test and

multi-wavelength real-time test). Do not look directly at the output port.



2. Advanced Settings

Settings->Advanced Settings (click)

Options: Click "Options"/Settings title to switch setting content;

Restore default: Restore the current interface setting parameters to factory settings.

2.1 Measurement settings:
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Set the refractive index, backs-cattering coefficient, transmitting fiber, receiving fiber, and measurement
unit:

PON mode: After the OTDR with PON function turns on PON mode, the PON network test performance is
improved;

High resolution mode: After turning on high resolution mode, the maximum sampling point is =256k.

When the transmitting fiber and receiving fiber are set to 10km, the test is as shown inthe figure below:
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2.2 Analysis Settings:

R (dE) A E R (dB) SS9 (dB)

Set the reflection threshold, non-reflection threshold and end threshold required for event analysis.
2.3. Pass/Fail:

e gL (d Bl EAMIE(dB) HEEA FE(AE) FEFEAT (A B) B A (dE)

1310mm 45.00 0.50 ‘ L.00 4000
1550nm '1.5' [ 45.00 0.50 1.00 40,00

pLAETES IV

Pass/Fail is used to set Pass/Fail function parameters. The average loss of different wavelengths, total
link loss, splice loss, connection loss and reflectivity judgment thresholds can be set. If the set threshold is
exceeded, it will be marked inthe event list.

Step 1: Click the "Pass/Fail Threshold" switch to enable the Pass/Fail function;

Step 2: Click the number area to pop up the keyboard to modify parameters;

Step Three: Test.

After the pass/fail threshold function is turned on, the event list display effect is as shown in the figure

below.
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2.4 General settings:
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Auto-save: The OTDR curve tested after being turned on is automatically saved according to the default
save name;

Promptto save: prompt the user whether to save the test curve when testing again after turningit on;
Grid: When turned on, the OTDR curve background displaysa grid;

The event list is displayed insections: After turning it on, the event list will be displayedin sections;

Save name prefix: user-defined automatic naming, quick naming prefix, name is incremented by numbers;
Save path: select the storage path;

Display from the user-defined starting point: After turning on, the display starts from the set launch fiber
position;

Display thumbnails: After turning on, the OTDR displays curve thumbnails.
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3. Documents
File (click)
"File" in OTDR can operate the SOR file saved by the OTDR test and the generated test report PDF file. The

SORfileissaved ina folder named by date.

o E A HingE - fotd 20221018/
B mm chlkOp8

20230324 default_8.sar 63kE  sar 21018 D:1 %57
w 20221018 1 default V.sar 63KB  sor  BQ2-10-18 0116

W 20221015 S

1550 nisn

3 default_i.sor BIkE  sor  2022-10-18 00:04;58

"Check” means selected, and operations such as opening, deleting, renaming, and copying can be

performed on the selected operation object.

default_7.sor G3kE sor 2022-10-18 0:13:16

"Changing color” indicates the current cursor position, and you canview the SOR file curve thumbnail at the

cursor position.
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4. Curve Operation
® Save:Save the current curve and generate a test report by SOR;
Settings: Click to returnto the setting interface and set test parameters;
Waveformanalysis: perform operations suchas amplifying the test curve, moving the cursor, and
COMparing curves;
® One-click storage: Quickly save the currently displayed test curve (automatically named according to the

common setting name prefix).

4.1 Event list:

J#4:1550nm MER:125km MOR:S00ns MEET:EE BEED:LS

P (k) HE(E) EM#EdE) (B km) BB EE(dB)
10,0000 0.00000 4370748 000000 0.00000
20.THHS 0.79312 2483687 0.17873

B0 2740 1657858 [T rS

After the OTDR test completes the analysis, it automatically jumps to the curve operationinterface. Click the

Zoom icon to zoom in on the event list.

[*Eﬂ_ 26590kn

HE(dE) EM#F(dB)  HEMREE(dB/km) W EUIME(dB)

0, OO 43,44 0, 00

24.96501 OLTETD

-16. 51357 0, 18105

Click "Waveform Analysis" to enter the waveform analysis interface.



4.2. Waveformanalysis

(1) Waveformscaling and moving operations:

[ te:1550nm RM-125km PEEE:S00ns a0 EE

50
I e B
A-B=1.88252km

200N 0.607dEkom  LSANIM: 1.289dB/km

e[ BR RAR AN RREE
Waveformamplification: Full touch screen gestures expand outward to amplify in the center area of the
amplification;
Waveformzooming out: The full touch screen gesture moves inward in the zooming out center areato
Zoom out;
Waveformreset: Click the "1:1" button or double-click the screen to reset the waveform:;
Waveformmovement: Click and hold the curve and drag.
(2) Cursor operation

1 550nm BEEE12Skm MOR:S00ns HEC:FEY

A-B=].88252km L.14dBE

2oiNEa: 0.607dEAem  LSAREM: L2895 B km

W | PR RME EM RRME 11 ERET 8y

Cursor movement: click and hold the cursor symbol and drag or select the cursor in the key area and click
the direction of movement:
Cursor hiding: All cursors can be hidden, and cursor centering will reset all cursors to the middle of the

sCreen.

14



4.3 Open multiple curves

File->Target SOR file->0pen
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¥ i
A-B=14.47622km 2.60dB

AT FE:-0.002d B AB LSAME0.0034E

HME TR RMR E R L1 bRE®
Supports opening 3 SOR files at the same time for curve analysis and comparison operations.
T The currently selected curve canbe switched by clicking;
Hide: hide the currently selected curve;

Reference: Select a curve as a reference and then test. The test curve can be compared and analyzed with

the reference curve.
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4.4 Loss, attenuation, reflectivity and return loss analysis

Loss analysis: When calculating the loss of "Event 1" inthe diagram, the cursor sequence positionis as shown
in the figure below.
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The 2-point method displays the distance and loss of the A-B cursor in real time;
® AR 0. 002 B AB LSAMR-000EdR

The 4-point method calculates event lossin real time, and the LSA method
calculates A-B cursor lossin real time.

Attenuation analysis: When calculating the attenuation of event 1 inthe graph, the cursor sequence
positionisas shownin the figure below.

e 1550nm M1 25km BERE:S00ns MEET-EEy

50
| ¥ g e
A-B=1.88252km 1.14dB

200 0.607dRkm  LSATEME: 1. 280dBlkm

WK POR | RMR B RBER L1 OERET 8%

LA 0600 Tm LA SN L I8edI km

The 2-point method calculates the A-B cursor area attenuationin real time, and
the LSA method calculates the A-B area attenuation inreal time.
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Reflectance analysis: When calculating the reflectivity of event 1 in the figure, the cursor sequence

positionis as shownin the figure below.

E (EE:1550nm M#E:125km BERL:500ns MRS
; {

2764910 km
18.8% 4B

A-B=0.19193km -14.74dE

=25.094dB Ik

wE s RO mM REOEE L1 e

31

" REEhhE

2-point method calculates A-B cursor distance and loss in real time;

time.

The 3-point method calculates the reflectivity of the measured event in real

® Return loss (ORL) analysis: Analyze the total return loss of the link under test and the return loss within

the A-B cursor position.

E 1 EL550nm RA:L25km BeR:S00ns BT TEE
. ]

40 -
B
P>

I2.6A9 00 ko

LELESM dE

28 R Lf N 3 ;Z'I e
W W
A-B=0.49003km 0.82dB 1 1

: : a A B b pe
BEEE M3 000dE AR MMM 28.204dB

mIE R RME | ) RROCE L1 e

A-B=0.49003km 0.82dB

B ELEIN:33.930dB  AB YETN: 28.2944R

the A-B cursor position inreal time.
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Calculate the total return loss of the link and the return loss within



5 Save

Save S0R file: Curve operation->5ave-=Save file

4= Rl

Step 1: Set the name and save parameters, select the storage path,
Step 2: Confirm to save.

Curve operation->Save->Save file->Save settings

FEEFIRIN: T 28
FEHFRIR: i
YR LA

firftA: HEm:

{iHB: ] H

Save settings are used to set the SOR file saving content such as fiber optic identification, optical cable
identification, optical cable coding, location and project type, project code, company name, operator, direction,

etc.
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Generate PDF test report: Curve operation->Save->Generate report

Step 1: Set the name and save parameters, select the storage path,
Step 2: Confirm to save.

Curve operation->Save->Generate report->5ave settings

B SR R
o PP EEF5 i
i Feafir i W H N
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R ER
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Save settings are used to set the test information includedin the generated PDF report.
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Chapter 3 Event Map

1 Test
Step 1: Select the test wavelength, you can choose single wavelength or dual wavelength test mode;

Step 2: Click Auto Test.

® 1310nm At KEFflE(km)  HERDE) e e 3 b
(-]

006106 A3 3

e — e —— ).} 0V kv

»mm El(km) WEHRKEGdR) EMdB)  #%(dEkm) EURFE(AE)
I 0.00000 0.0H00080 47298 0000 100000
0. 0= 08 S 15425 BTN (LOO8SE

AL L — -14. %1230 8 [LAHIEL L)

After the test is completed, the test results are displayed intwo ways: event map and list. Click the

corresponding wavelength to view the event list of each wavelength.

ST i A it F T

e i P T R dE) Er T (kem) fEHOEER(lom)

1310nm 1467700 00000 0.00000

1550nm 1. 46E300 0. 00N 0.00000

Note:
1. Supports OTDRin PON mode. Enable PON mode in settings to improve PON network test performance.

2. After the PON mode is turned on, you canselect the link splitter for testing.



2 Documents

The file can open, delete, rename and copy the saved event map in .emp format.

AT E & A Hui & leventmap,20230324/
B mmchlkops o

F-. 2[}23“324 u 1 default_1.emp LM  emp 3023-03-24 1504003

& sda

3 Save

Save the test results of the event mapas an .empfile or generate a pdf test report.
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4 Settings
4.1 Measurement Setup
Set the refractive index, backscattering coefficient, transmitting fiber, receiving fiber and measurement

unit.

ST i A it T

e i EE T i R (A E) Er i AT (kem) fEROEER(lm)

1310nm 1467700 -8l ; . 0.00000

1550nm 1468300 -R1. I 0.00000

4.2. Analysis Settings

Set the reflection threshold, non-reflection threshold and end threshold required for event analysis.

A T i A it T

P S (B F 4 (dE) HAHI i (dE)
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4.3 Pass/Fail

bl ST i A ERER

FEHFE(d B, lom) EHEE(dE) i (dB) HERE R LA E) FENf#(dE)

131inm 0,00

1550nm 0.00
eyt

{R¥E(dB) 16.50 20.00

Pass/Fail is used to set Pass/Fail function parameters. It canset the average loss of different wavelengths,
total link loss, splicing loss, connection loss, reflectivity and splitter loss judgment thresholds. If the set
threshold is exceeded, an event will occur. mark inthe list.

4.4 General settings

Set the display mode of automatic saving, prompt saving, saving name prefix, saving path and event list.
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Chapter 4 Light Source

The wavelength of the light source function is consistent with the O0TDR wavelength, and supports the
output of CW continuous light and 270Hz, TkHz, and 2kHz modulated light.

1550nm
) or

Step 1: Connect the LS interface (consistent with the OTDR interface);
Step 2: Click the switch button to turn on the light source and select the output mode. The status bar

shows on.

1310nm

* o

Switching the wavelength of the light source can be operated by clicking the "option key" inthe picture
above.
Note: Laser cancause damage to human eyes. Long-wavelength laser is not visible to the naked eye. Do

not look directly at the output port after turningon the light source.



Chapter 5 VFL(Visual Fault Locator)

The red light function, that is, the visual fault locator has a wavelength of 650nm and supports constant

light and THz and 2Hz debugging light output.

Step 1: Connect the VFL interface;
Step 2: Click Always on to turn on the red light function or pull down the status bar to turn the red light on

and off through the shortcut menu, and the status bar will display the status.

" DANGER
| L R, W P e

The red light function supports background operation and can remain on after exiting the operation

interface.
Note: Red light is a laser and can cause damage to human eyes. Do not look directly at the output port

after turning on the red light.



Chapter 6 OPM (Optical Power Meter)

The optical power meter function displays the optical power value of the device under testin dBm and mW

units in real time, and automatically determines and displays the frequency of the device under test (power

value >-20dBm).

-31.58um

Step 1: Connect to the device under test and click Start;

Step 2: Select a wavelength.

OPM
o) '@ o] o

PRI gpa1 TR o |

1 3 3 4 3 Del *

3] 7 B 9 1]

EAAT N - -10.00dB~+10.00dE

The optical power meter supports user self-calibration, and the calibration deviation range does not

exceed +710dB.

Calibration: Enter the target value and click Save;
Restore default: Clear calibration values andrestore power calibrationto factory settings.



Chapter 7 Optical Loss Test

The optical loss test function supports turning on the light source and optical power meter at the same

time, and is mainly used to measure the insertion loss of the device under test.

WA ThAE

E S 2t

0,004 B

Step 1: Click Start;

Step 2: Use a short jumper to short-circuit the light source LS and optical power meter OPM port, click
Reference;

Step 3: Connect the DUT of the device under test between the light source LS and the optical power meter

OPM. The IL displayed inreal time is the tested insertion loss value.

DUT
M —
O @ @ @

OPM LS

EHptE

-18.71dBm

L 2ul

19.42 a




Chapter 8 End Face Inspection (Option)

End-face inspection enables real-time viewing of the cleanliness of fiber optic connectors.

Step 1: Connect the end face detection probe to the USB-A interface;
Step 2: Click Start;

Step 3: Connect to the device under test and check the cleanliness of the end face under testinreal time.




Chapter 9 Ethernet Testing

1. Network Testing Tools
1.7. PING test

PING PFPPOE L4l

HALIP:
IEfEHLIP, . L2, I
g -aclafh
From 192.168.5.100 icmp_seq=6 Destination Host Unreachable

From 192.168.5.100 icmp_seq=7 Destination Host Unreachable
From 192.168.5.100 icmp_seq=8 Destination Host Unreachable
From 192.168.5.100 icmp_seq=% Destination Host Unreachable
From 192.168.5.100 icmp_seq=10 Destination Host Unreachable

192.168.5.10 ping statistics
10 packets transmitted, 0 received, +10 errors, 100% packet loss, time Oms

pipe 10

PR L LANZ

Connect to Ethernet LAN2, enter the remote host IP in the PING test, and click Start. Determine whether
the Ethernet physical link is connected successfully. The test results can be saved as a txt format file.
1.2 PPPOE Test

HP%:
{2 H

e St i) M woww. baldu.com

P O LANZ

Connect to Ethernet LANZ, enter the user name and password in PPPOE, select the remote host, click Start,
and determine whether the network can dial-up Internet access and whether network communication is

normal.



1.3 IPScan

PFPPOE [P

—

Mozl IP:192.168.5.250 MAC:00:E0:4C:51:FD:4A  Firm:Unknown

P O LANZ

Connect to Ethernet LAN2, enter the starting scanning IP and ending scanning IP in the same IP section,
and scanthe IP used in this IP section.

2. Link Test Tools

2.7 Link speed measurement

Link testing is used to test the speed performance between two instruments®  physical links, routers,

switches, photoelectric conversion devices, etc., and supports speed testing up to 100Mbps.

94 1270 5B

4Lk
EHlN: 5000 b e

PO LANZ
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LRI i
URG BRI 192 | 168 |,
Wi - 5000 e

Server listening on TCP port 5000
TCP window size: 128 KByvte (default)

PR L LANZ

Step 1: Connect the device under test between the two instruments through the LANZ interface;
Step 2: Set one instrument as the server and the other instrument as the client;

Step 3: Set the other party’ s|P address, port number and other information, and click Test.



3. Line Sequence (Optional)
Step 1: Connect the network cable under test to the Ethernet interface LANT;
Step Z2: Connect the remote end of the network cable under test;

Step 3: Click Start.

4. Cable length (Optional)
Step 1: Connect the network cable under test to the Ethernet interface LANT;
Step 2: Click Start.




Chapter 10 Ethernet Remote

The host computer connects to the instrument through Ethernet, and the host computer software
implements parameter distribution, startup testing and graphic display for remote control (please refer to

Appendix 1 for remote test operations).

IP#hbE: 192 (168, 5 .10

AR 192 168, 5 | 1

IP#hbE: 192 168 . 5 100

BAR: 192 (168, 5 | 1

Step 1: Set the IP address and port number of the machine;
Step 2: Start the listening service:
Step 3: Enter the IP and port number of the instrument into the host computer software, and conduct a

controltest after the connection is successful.
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Chapter 11 File Management

System-level file management can open, delete, copy, rename and other operations on internal files of
local disks, external U disks, TF cards and other storage devices (files can be imported through the Type-C USB

interface).
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Files in the local disk are stored and displayed according to functional module categories.
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Chapter 12 System Settings

1. Backlight Settings
Set the backlight brightness and backlight sleep time. If there is no operation during the backlight sleep

period, the backlight will be automatically lowered and restored after operation.
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2. Date and Time Settings

Set the system date and time, and click Save settings after modification.
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3. Language Settings

Select the system language.
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4,Power Options

Set the automatic shutdown time of the instrument. If no operation is performed on the instrument within

the set time, it will automatically shut down.

I H &3S HLI )

WIFTi i
UE L
R
R

40

RPN

36



5. Connection

The main connections include Type-Cinterface USB switch and Bluetooth switch.

Turn on the Type-C USB switch, connect the instrument to the computer through the data cable, and
export or import the internal test files of the instrument on the computer;

Turn on Bluetooth, set the Bluetooth connection name, and connect to the instrument through the mobile
APP to control the instrument's OTDR, VFL, optical power meter, and light source functions and obtain and

upload the instrument's internal files (for Bluetooth operations, please refer to Appendix 2).
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6. Sound Settings

Instrument sound switch setting options.
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7. Lock Screen

Set and modify the power-on password operation of the instrument.
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8. Storage

Check the storage space usage of internal storage, external USB flash drive, and TF card.
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9. Default Startup Program

Set the default startup add-on when the instrument is powered on.
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10. Network

Set the IP address and other information inside the instrument. The IP is consistent with the Ethernet test

and Ethernet remote.
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11. Software Update

U disk upgrade: The upgrade file is located in the root directory of the U disk. Insert the U disk and click U

disk upgrade.
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12. Restore Factory Settings

Click "Restore Factory Settings" and all the internal setting parameters of the instrument will be restored

to the factory settings.
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Appendix 1 Ethernet Remote Operation

Step 1: Connect the device to the remote computer through the Ethernet LANZ2 interface (modify the IP
address inthe system settings);

Step 2: Enter the Ethernet remote test functionand start the monitoring service;

IP#ht: 192 (168, 5 .

A 192 168, 5 |

Step 3: Configure the TCP/IPv4 IP address of the host computer to be in the same segment as the device;
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Step 4: Open the host computer control program and connect the device;
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Step 5: After setting the parameters, complete the test.
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Appendix 2 Bluetooth Control Device on APP (Optional)

Please scan the QR code to download Bluetooth APP
Android System 10S System

LRGNk 10S 740 4%

Step 1: Turn on Bluetooth in System Settings->Connection Options and display the Bluetooth MAC

address;
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Step 2: On the mobile APP, add a Bluetooth device, scan the corresponding MAC information, and the

connectionis successful;
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Step 3: The Bluetooth APP can control the light source function, optical power meter function (OPM) and

red light function (VFL);




Step 4: Operate the OTDR function on the Bluetooth APP, set the test parameters, start the test and view

the test results;
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Step 5: Transmit and share test results.
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