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DR-500 Series PC Software "Reflect”

Reflect.exe is a Windows based application and is compatible with a Windows ™
operating system. The software is capable of displaying, storing, reading, printing
and analyzing several traces at the same time. Reflect.exe is capable of
controlling the operation of the DR-500 series OTDR via a USB cable and windows
mobile device interface AcitveSyn if desired by the OTDR operator.

Software Installation
1. Insert CD in PC
2. In CD drive open SetupAFS_eng
3. Allow PC to run installation

Functional Description

Trace Screen Table 1.0
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A Trace screen on the Reflect software is illustrated above




Menu Tool Bar

File Menu Table 2.0

Shortcut File D D M
File | Meazurement Mo lie brop bown FMenu

S

=

Open... Ctr+O

Close

‘1: New

Recent Files

Save Ctrl+5

Save As...

5 Save report as...

Print Setup...
Print Preview

Print

Save As

Il

Open - Open a saved trace

Close - Close the current trace window
New - Open a New screen

Recent Files - List recently open files

Save - Save the current trace
Save As - Save the current trace under
another name

Save Report As... - Save trace Report
as a .pdf file

Print Setup - Print options

Print Preview - Preview print

Print - Print the current trace
Exit

Measurement Menu

Shortcut

Measurement

Start (Average) - Run a normal
measurement with Averaging

Start (Live) - Run a measurement
in the real time mode

Stop - Stops the measurement
process

Config - Parameters setup and
USB/DR500 Series connection
configuration

Cenfig

T AT




Mode Menu

Shortcut

|Mgde]£nmpare Zoom  Setup

N

> F  Refractive Index... M

ZPT attenuation P
LS4 attenuation

splice Loss

D
5
Reflectance R
0

CRL

Backscatter Coefficient.. B

Trace Info... I

Insert Mark Ctrl+=Enter
Delete Marks Alt+ Del

| Ewent table... T

Analysis A

Thresholds...

Filter

Events
Table

A_halys_-'

Table 2.2

Mode Drop Down Menu

2PT attenuation - Attenuation
between two points

LSA attenuation — Attenuation by
straight line approximation

Splice Loss = Attenuation of an OF
event using the 5 marker method
Reflection Coefficient — Reflection
measurement mode

ORL - Optical return loss
measurement

Refractive Index - Enables
adjustment of the RI

Backscatter Coefficient - Enable
adjustment of the BC

Trace Info = Trace details

Insert Mark - Inserts section or
events between the two marker into
the Events Table

Delete Marks - Deletes section or
events between the two markers
from the Events Table

Events Table = Opens the Events
Table

Analysis - Performs Auto Trace
Analysis

Thresholds - Enable adjustment of
Auto Trace Threshold values

Filter - Enables adjustment of trace
filtration level




Compare and Trace Menu Table 2.3

Shortcut
' Compare Drop Down Menu

. - Copy Trace - Copies trace to clip board
| Compare | Zoom Setup  Lili Paste Trace - Insert trace from clip
B Copytrace  Ctrl+Ins board to current trace
: Delete - Deletes inserted trace
A Shift Trace - Enable shifting of the
Delete trace vertically

Trace

Quick Paste..,

o
Create Template
: _ ; ¥ Quick Paste = Enable a shortcut to

paste previously opened traces

Create
Copy Image Temﬂlate
A S TR % Create Template - Stores current
of? trace as template
e » Apply Template - Applies template to
Apply trggev P PP P

Templa Ia_te » Delete Template - Delete template

% Copy Image - Copies image to clip
board




Zoom Menu Table 2.4
Shortcut

Zoom Drop Down Menu

Select Horizontal Zoom Factor -
Select a zoom factor (x1.1, x1.3, x 2, x5,
[Zoom | Setup Usiites Window Hel \ )Iflloor)izontal Zoom In - Zoom in
e | orizontally
| et Horizontal Zoom Out = Zoom out
S, | Horizontally
.l Restore Horizontal Scale - Restore H
Select Vertical Zoem Factor scale
[@‘ Wertical Zoom In :

Select Vertical Zoom Factor = Select a
zoom factor (x1.1, x1.3, x 2, x5, x10)
Vertical Zoom In = Zoom in Vertically
Vertical Zoom Out = Zoom out
Vertically

Restore Vertical Scale - Restore V
scale

* Restore Scales - Restore both scales to
default settings

Setup Menu Table 2.5

Setup | Utilites  Winde

%Eaﬁ Preferences...

H Colors.

Utilities Menu Table 2.6

Utilities Drop Down Menu

| Utilites | Windew  Help

ﬁ Device (ActiveSync) File Manager

» Device (ActiveSync) File Manager -
Enables DR-500 series file management




Windows Menu Table 2.7

[ Window | Help ‘ Windows Drop Down Menu \

Cascade :
» Cascade - Cascade active traces

e Tile % Tile = Tile active traces
B Arangelcons i » Arrange Icons - Manually arranges all

minimized windows
Windows list...
¥ Window List - Lists all open traces
v 1 measl2_ 1310

» Displays Active List

Help Menu Table 2.8

Help Drop Down Menu
x Help - Reference Manual

¥ About = Software Information

Markers Icon Table 2.9

Markers Icon (Shortcut)
‘ ¥ Moves active Marker Left \
Ré

L

Markers Icon —

» Selects all Markers

L'I_] % Moves active Marker Right
- x Selects Left Marker as active Marker

| x Selects Right Marker as active Marker

j —




Trace Table 3.0

:;‘ff OTDR - [AFSTeciTrace.sor] || B |l

E File Meaczurement Mode Compare Zoom  Setup  Utilites Window  Help

Tracss 1__|

4 FeTesTrace.sor

ol
% [0.00000, 40.00001] km: 400000 ken/div Template:
'v: [0.000, -45,000] dB; £.500 dB/div Buffer:
| SM-1310 |n=147500 Lax=40 km  [Tp=10ns |Mav=32 1=0.00000 kn L2=40.00002 k dl=3 m OMEN: 6000

A Trace is a visual representation of a fiber optic link. The beginning of the fiber
optic link is located on the left side of the trace. The slope or attenuation of the
fiber link can be seen as the trace moves to the right. There are two “active”
markers, the information containing the location of the markers is located on the
left side of the screen at shown above in Table 3.0

The screen also displays several numbers that correspond to measurement values
(attenuation, attenuation loss at an event, distance to an event and Optical Return
Loss (ORL), These values are the measurements from the Automatic Trace
Analysis that the OTDR performs. Automatic Trace Analysis will be covered in a
later section.

The testing parameters for the active trace are located below the trace window (in
the gray area). All parameters are preset (by operator) prior to running a test. See
the measurement parameters section for more information.
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Parameters Panel Table 3.1

s [0.00000, 40.00001] knn; 4.00000 kndiy Template:
v (0,000, -45,000] dB: 4,500 d8t/div Buffer:

5M-1310 n=1.47500 Lmax=40 km  [Tp=10ns |Nav=32 L1=0.00000 kv | L2=4000002 k dL=3 m ORASH: G000

¥ X - Shows the location of section begin and section end and the scale of the
distance on the horizontal axis

¥ Y - Shows the top end and low end value of the dB loss for entire trace window
and the scale of the loss per division on the vertical axis

¥ 1% box - Identifies the fiber type (multimode or single mode) and the wavelength
» N - The Refractive Index of the fiber

» Lmax - Distance Range

» Tp - Duration of the Pulse Width

» Nav - Number of Averages

»* L1 - Distance from the beginning of the fiber to the beginning of the measured
section

» L2 - Distance from the beginning of the fiber to the end of the measured section

The parameters properties window is accessed by selecting the Config icon or
Config option under the measurement drop down menu. A dialog box will appear
as shown in table 3.2 allowing the technician to modify or change the specific
testing parameters in the appropriate box.

For more accurate measurements, it may be necessary for the Technician to
adjust certain testing parameters for the specific fiber under test.

The operating parameters should be set according to the fibers being measured.
For short fiber runs, shorter pulse widths and fewer averages are optimum. With
longer fiber runs, longer pulse widths and more averages are best.

The values chosen by the user are dependent upon the testing requirements and
there are tradeoffs that are sometimes necessary.

11



Measurement Parameter Properties Window Table 3.2

¥ Manual - Enables manual
Parameter setup

¥ Auto - The unit perform an Auto
test to determine the appropriate
parameters for cable under test

¥ Wavelength - Select at which
wavelengths to test «

» Apply to All - Apply active table
parameter to all wavelengths

» Backscattering Coefficient -
e N L i (BC) Values of the optical pulses
LMl LISHISE LRG0 LTI in dB that are scattered back to
SIS0 | oMiss | wsn | M | | AeOEOA the OTDR from the optical fiber
' : ‘ — being tested -

Dackscattered Coefficient - BC: | 73.0 4 40 = =
Refractive index - n: ‘r‘l.dEBDD }f x Refractive index (n) - The
— optical fiber’s refractive index can
Distance range - Lmax, |20 *| km p

s o000 (2] geo?)((j)](l)jfted in increments of
. *3

Section end - Lz | 2000000 ~| i =
Besokion- . [T57 <] m X D_|stance range (Lmax)_ -
— Distance setting for test fiber «
Bulse width - Tp. 100 v_| ns = = =
Measuring with awergaging ¥ Section Begln (Ll) = DeflneS the
[ 155 s po e 0l [ location of the left marker -

Measurement parameters [...53._.]

| e e -' % Section End (L2) - Defines the
fig i location of the right marker «

Trace refresh time: | 1.

¥ Resolution (dL) - Selects the
Evertloss - LT (020 3] a3 measurement sampling distance

Refieciarce -RT| 400 %] o8 % Pulsewidth (TP) - Selects width
End-oftFier-ET[6.00 ;] dB of output pulse

Fiber loss - CT. ;G—E_/;/;: dB/kmn - — -
- ¥ Measuring with Averaging -
I High resolution Average using time parameter s

X Measuring with Averaging -
X cancel Average using 4096*Nav
— parameter «

¥ Live Mode - Defines the screen
refresh rate

¥ Analysis Thresholds - «
1 Event loss - LT 2 Reflectance - RT
3 End-of-Fiber - ET 4 Fiber loss - CT

¥ High resolution - Increases
measurement bandwidth
¥ Low Laser Power - Decreases

Analysis thresholds

Individual parameters for each wavelength maybe selected within the appropriate wavelength tab.

12



*1

*2

*3

*4

*5

*6

*7

*8

If two (or more) Single Mode or both Multimode wavelengths are selected
then Lmax, L1, L2 and dL become common parameters for the selected
wavelengths,

Default BC values

-82 dB for SM at 1550 nm
-77 dB for SM at 1310 nm
-76 dB for MM at 1300 nm
-68 dB for MM at 850 nm

For an exact index of refraction value of the cable, contact the fiber optic
cable manufacturer.

Default RI values

1.4682 for SM at 1550nm

1.4675 for SM at 1310nm

1.4860 for MM at 1300nm

1.4900 for MM at 850nm

Available values in km:
2, 5,10, 20, 40, 80, 120, 160 and 240

L1 marker can be placed anywhere from 0 to L2 in the trace window.

L2 marker can be placed anywhere from the L1 to the Lmax in the trace
window.

Shorter pulses are generally used for shorter distances and higher
resolution. Longer pulse widths are required for longer fiber runs. The
allowable pulse width is determined by the distance range- Lmax.

Number of Averages (4096*Nav) This defines the number of allowable
trace averages when the OTDR in the "RUN” mode. Nav may be set to any
of the following values > 1, 2, 4, 8, 16, 32, 64, 128, 256

Averaging Time (min: sec) The user also has the option to set the time
range that they would like for a particular measurement.

13



*9

Threshold values for Automatic Trace Analysis

The parameter menu contains the threshold values that the OTDR compares
with the actual trace values when operating in the Automatic Trace Analysis
mode. These values are inputted by the OTDR operator and are used to
compare expected measurement values to actual measurement values. The
measurement values are displayed on the events table and if the expected
parameters are not met - the results will be indicated by an asterisks ™*” in
the events table.

Event Loss (LT) - Threshold of the event attenuation value in dB. Events
with attenuation value that exceeds the threshold value will be shown in the
Events Table.

Reflectance (RT) - Threshold of the event reflectance value in dB. The
reflected event having a reflectance higher than the threshold value are
shown in the Events Table.

End of Fiber (ET) - Threshold of the event attenuation value in dB for
defining the fiber end. The first event with an attenuation exceeding the
threshold value is defined during the automatic trace analysis as an optical
fiber end. All subsequent events will be ignored.

Fiber Loss {(CT) — Attenuation coefficient threshold value of the section in
dB/km. Exceeding the attenuation coefficient threshold value will mark the
section with an * in the Events Table.

If the threshold are exceeded, the coefficient value will be marked by an
asterisk "*” in the marks table. This cannot be construed as certification - as
true attenuation loss, according to the standards (EIA/TIA) are only
determined by a power meter and a source.

Default values of Fiber Loss

0.25 dB/km for Single Mode at 1550nm
0.4 dB/km for Single Mode at 1310nm
1.0 dB/km for Multimode at 1300nm
2.0 dB/km for Multimode at 850nm

14



Taking a Measurement Table 4.0

Measurement Options

» Start (Averages) - Start a measurement
with averaging «o

Measurement | Mode

x Start (Live) - Real Time Mode «:

x Stop - Stops the measurement process «:

Config

*10 Start (Averages) - The measurement mode with averaging is designed for

*11

*12

measuring and analyzing all of the parameters of the fiber optic cable. When
using this feature, the measurement average counter is displayed on the
bottom of the main screen. The OTDR displays a progress bar
(Nav=Number of Averages) at the bottom of the screen. This indicates
time elapsed verses total measurement time. The software will beep when
the total measurement is completed.

Start (Live) - In the Real Time mode the OTDR will continue to run
measurements according to the preset parameters.

Stop - Both an Average reading or a Live reading maybe stopped by this
function at any time in the measurement process.

15



Measurement Modes Table 5.0

|MQI:|E] Compare Zoom  Setup
N 2PT attenuation P

[ LSA attenuation

D
"I‘,L Splice Loss 5
Reflectance R

M
O

1% oRL

*13 Measuring Attenuation between two marker points - (2 PT)
In this markers mode values are shown at the left side of the screen in the
information panel. The measurement values are based upon where the left
hand marker (L) and right hand marker (R) are positioned on the trace
screen. The (L,km) field indicates the distance of the L marker while
(R,km) field indicated the distance of the right hand marker on the trace.
(R-L,km) indicates the distance between the left and right markers. The dB
field in the information panel displays the attenuation between the left and
right hand markers, while the dB/km field displays the attenuation co-eff.

2PT Attenuation Table 5.1

JF' OTDR - [AFSTestTrace.sor]

(ST %= ]

[ 5] I
[
[x]

Traces
(W arsTestiracesor |- |

L,km - Left

marker location
R,km =Right
marker location
R-L, km -
Distance

between R & L
dB - Loss B |

between R & L :: - % 000000, 40 00T ] kmy: 4.00000 ki Ternplate: LIOR2M customer 1 km SM1EE0 reverse d sor
dB/ km v L DL, 45.000] dB; 4 500 o e Buffer:UDR201 customer 1 km 5M1550 reversed.sor
attenuation co-
efficient

3
*

SM-1310 |n=147300 Lmax=40 km  [Tp=10ns |MNav=32 L1=0.,00000 kn |L2=40,00002 k |dL=3 m OMSN: 6000
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*14 Measuring the Attenuation by Approximation - (LSA)

The attenuation measurement by approximation mode is used to measure
“non-event” sections of the fiber optic link. This mode increases the accuracy
of the attenuation measurement between the two markers by using a
straight line to approximate the measurement. The approximation straight-
line measurement values are shown on the left side of the screen in the
information panel. The measurement values are based upon where the left
hand marker (L) and right hand marker (R) are positioned on the trace
screen. The (L,km) field indicates the distance of the L marker while
(R,km) field indicated the distance of the right hand marker on the trace.
(R-L,km) indicates the distance between the left and right markers. The dB
field in the information panel displays the attenuation between the left and
right hand markers, while the dB/km field displays the attenuation
coefficient.

LSA Attenuation Table 5.2
O e == -

i File Measurement Mode Compare Zoom 3etup Utilites Window Help

NI NRRGEEIL

Rkm| 528

1
R-Lkm| 194434 45° R = : ‘WZoom

dB 0633 > : ; g - _
dBkm| 033 - ) : , DD PO D
> ; ¥ : d &’

Traces
L, km - Left !
marker location
R,km -Right
marker location
R-L, km -
Distance
between R & L s B
dB - Loss N G
between R & L P Template: UORZ custoner Tk SM1550 reversed sor

% [2.13500, 7.1 35000 ko 0 50000 ki
dB/ km _ “, 0,000, ~45.000] dB; 4500 dB/div Buffer:U0R20 customer 1 km 51550 1sversed.sor

attenuation CO- SM-1310 [n=147500 Lenax=40km  Tp=10ns Mav=32  [L1=0.00000 kn|L2=40.00002 k[dL=3 m  [OMSN: 6000

efficient

4%
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*15 Attenuation Measurement of an "Event” - (Splice Loss)

Using the “Five Markers” method the OTDR measures the attenuation of a
specific event. The “five marker” method works as follows:
The left marker (L) and right marker (R) are placed on either side of the
event, as close as possible to the edges of the event, without touching the
event itself. The two outermost markers (Lx and Rx) are used to calculate
the straight line approximation of the fibers on both sides of the event and
the fifth marker (C) is used to locate the begining of the event. The
measurement results are displayed in the information panel. The (L,km)
field indicates the distance of the L marker while (R,km) field indicated the
distance of the right hand marker on the trace. (R-L,km) indicates the
distance between the left and right markers. The Spl, dB field in the
information panel displays the attenuation of the event while the Spl, km
field displays the distance to the event being tested (middle marker C).

Splice Loss Table 5.3
L, km 2.36606 T 1o - (AFsTestTraceason e ey~ — ——— s
B km c 43011 M File Megsurement  Mpde Compare Zoom Setup Utlites Window Help
R-L km| 0.06315
spldg| 0305 — N[ MR AT i @A R 8 i
stim| saras) Q] e =0 .
Spl, 4B 1398 i ; o |
sohm [ S5740i [LNORURTR SRV PRV (RN SO | R ;)l'/_J.'//l ;)‘3{)“ _ :ij_ﬂ
T ol : : p
¥ Lkm - Left iy - osin| | 2
marker location ¥ A{ B
¥  R,km =Right i
marker location : : : : : 1 o
Distance o R R DR R T |
between R & L g o
% Spl,dB - S B
Splice loss %2 svsun,rsisuulkm_ 050000 ki Template: UORZT customer km 31550 eversed sor -
x spl / km - " [01.000, -45.000] dE; 4500 dB /i 7 eI ity on S e
Distance to SM-1310 n=147500 Lmax=40km Tp=10ns MNav=32 11=0.00000 kn L2=4000002 k [dL=3 m OMSN; 6000
splice event — —
location

18



*16 Reflective Coefficient Measurement - (Reflection)

This marker method is used to measure the reflection coefficient of a specific
connector event. Place the right marker (R) on the peak of the reflected
avent. Place the left marker (L) on the base line of the trace directly before
the event. The measurement results are displayed in the information panel.
The (L,km) field indicates the distance of the L marker while (R,km) field
indicated the distance of the right hand marker on the trace. (R-L,km)
indicates the distance between the left and right markers. The Refl, dB
field displays the reflective coefficient between markers L and R while the
Refl, km field displays the left (L) marker and location of the base of the
connector,

Reflective Coefficient Table 5.4

L, km 3.10455

JF! OTDR - [6km.sor]

R, km 3.120669
R-L km 0.02210
Refl db -35.453
Refl, km 3.10459

ot | L Mode 25

L,km - Left
marker location
R,km =Right
marker location
R-L, km -
Distance
between R & L
Refl,dB -
Reflective d
value 3 [2.87917, 3 50417] ko 0L06.250 ko Template:

Refl /km _ 10,000, 36115]dB: 3611 dB/dv BT

H MM-820 |n=147300 Lmax=10 km Tp=%0ns |Nav=230 L1=0,00000 km |L2=10/00343 k dL=3 m OMSN:
Distance to : :

reflective event
location
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*17 Optical Return Loss - (ORL)
This marker method measures the Optical Return Loss of a partial fiber
section or the whole fiber link.
Place the left (L) and right (R) markers on the fiber link that is being tested.
The measurement results are displayed in the information panel. The
(L,km) field indicates the distance of the L marker while (R,km) field
indicated the distance of the right hand marker on the trace. (R-L,km)
indicates the distance between the left and right markers. The dB field in the
information panel displays the attenuation between the left (L) and right {(R)
hand markers while the ORL, dB field displays the ratio (in dB) of the optical
power entered into the fiber link verses the power which is returned to the
beginning of the fiber for the marked section.

ORL Table 5.5

L, km 1.88038

R, km 3.08067
R-L km 1.43025
dB 5.382

ORL, dB 33.710

LF' OTDR - [6km scr] Ot B onm

B File [Measurement E Mode

e NIRRT

L,km - Left
marker location
R,km =Right
marker location
R-L, km -
Distance
between R & L
dB - dB loss
between R & L A R T ) PR P
ORL/dB - I O e
Ratio in dB - 7 [1:4213,5.34213] ;L0000 kv
*: [0.000, -26.115] B: 3 617 dB/dw
between
inputted optical
power and
returned
optical

MM-830 [n=147300 Lmax=10km Tp=30ns |Nav=236 |L1=000000 kn L2=10,00343 k |[dL=3m QMM
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Refractive Index Table 6.0

3km-mm.sor Refractive Index

Refractive index 2atup
Distance te left marker 0.00000 km » Distance to left marker

Distance to right marker. 250238 km

Refractive index: i’"—----—____ - -
! x» Distance to right marker

1
o 0K 3% Cancsl !

» Refractive Index «:

*18 The Refractive Index box enables the user to adjust the refractive index
setting according to the specific fiber under test.
If the refractive index value is unknown but the fiber length is known, then
the refractive index can be estimated by comparing the index of refraction
with a known value from a previous trace.
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% Distance to ®  Connector »  Attention of fiber link x Splice
Events Losses and fiber sections Losses

When the OTDR takes a measurement it also performs an automatic trace analysis
(if preset). Once the trace analysis is completed, the OTDR will determine the
following, the distance of the fiber link and distance to events, the attenuation
of the fiber link and of fiber sections, the ORL, the splice losses and the
connector losses.

Once the OTDR completes the test, the OTDR displays the results on the trace

screen, as shown in table 7.0. The results are also displayed in the Events
Table.

The OTDR will establish "marks” with the 1" symbol. From these marks, the OTDR
determines the appropriate values.
# The event distance(s) is represented vertically on the trace.
x  Fiber attenuation values are displayed as dB/distance (unit measurements).
# Optical return loss is displayed as a single value (no unit measurements).

In the auto mode, the OTDR compensates for the "Dead Zone” of the fiber link and
calculates the attenuation from the end of the dead zone.
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Events Table

P

0.00000|| 20

20.00000

20.00000
8675 | 45
0.434

|i "AFSTestTrace.sor s

' w Event Table - [AFSTestTrace.sor]

‘Evente Fectione
Distance Refleclance  Splice loss Cumulative
loss
km d8 dB dBlk 4B

0 R 0.00000 44511
1 |R 1.00078 _43.78% 1

M2

.580 302 0.302

3 |5 319387

3127
4 |3 538406

4720

Comment: Delete

End-to-end loss: 11.663 dB __ Iarkers
Optical return Inss: 36.524 dB Moxe

&2 [079¥6, 325076] krm; 0.25000 km/div

Templata:
2 [0.0§0, -45.000] dB; 4500 dB /di Buffer:

SM-1310 n=1.47500 Lmax=40 km  Tp=10ns

Nav=32 L1=0.00000 kn |L2=40.00002 k dL=3 m CQMSHM: 6000

¥ R = Event with reflection

¥ 8§ = Event without reflection

The Events Table lists the measurement values of the data points (marks, L) on

the particular fiber under test. The Events Table (table 8.0) has two fields, the
“Events” field and the “Sections” field.
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Events Tab Table 8.1

E Event Table - [AFSTestTrace.sor] : Event Tab Columns

® L i

3 Events:  Sections

Digtance Reflectance  Splice loss OF Ipas Cumulative X NO. - Events INn numeric

lozs
km dB db dBlkm db Order

R 0.00000 -44.611 » Event Type -
R 100078 43788 0.302 .
5 24%587 0335 R = reflective

5 £ 38485 0.328 3723 S = non-reflective

R 2587847  |-20.861 42 0.327 X Distance - From
beginning of fiber to the
event

» Reflectance -
Reflective co-eff in an

Comment | || event (if any) in dB

End-to-end loss: 11.664 dB .
Opticalreturn loss:  35.524 dB X Spl ice loss—

Attenuation of an event
if any) in dB

» OF loss - Attenuation

A = Added by the user coefficient of a non-

M = Relocated by the user event in dB/km
E = End of fiber ¥  Cumulative loss -

F = Found by software Total attenuation from

O = Out of range without finding the E-O-F the beginning of the

D = Modified end of fiber fiber under test to the
next event in dB

»  Event Codes

The "Delete” Button will delete the highlighted marks from the trace window and
the corresponding data from the Events table. (Note* it is impossible to remove
the pre-established markers from the beginning and the end of the fiber trace.)

When in the events table, the "Markers” button, when pressed, will jump to the
appropriate marks on the trace window related to the highlighted data.

The “*Move” button allows the user to adjust the markers position incrementally
back and forth around the highlighted event in the trace window, allowing the user
to adjust any measurements made by the automatic trace analysis. Please see
Table 8.3 below.
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Section Tab Table 8.2

LF Event Table - [AFSTestTrace.sor Section Tab Columns

Everts ' Sections

Begin = T s % No. = Events in numeric
z order

48 dBkm - :
»  Begin - Distance to the
705822 1158711 1.508 left red box on the trace
screen

»  End - Distance to the
right red box on the
trace screen

# Loss - Complete
attenuation between the
marked sections

Comment: i Delete

End to-end loes: 11.6F9 45 I_Jgrl-a_rg | X OF LOSS - Attenuat|0n
Optical return loss: 36.624 48 ] coefficient of the
' : marked sections

Chosen sections will be highlighted on the events table. Pressing the “Markers”
button will move the vertical markers in the trace window to the location indicated
by the highlighted section in the events table.

To delete a section simply highlight that particular section and press the delete
button.

The Reflect PC software allows the user to measure a specific section of the fiber
under test by inserting marks L on the trace. To insert a set of markers, place the
left vertical marker and the right vertical marker at each side of a section to be
measured and press the “insert marks” button.

Event Move (Manually adjust an Event) Table 8.3
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Event Move

)

Markers:

Additional right:|  25.87847 4| km

Iv Change eventtvpe

(" R (reflective) {« % {non-reflactive)

Additionalleft| 13.01108 34] km

Left:] 1371350 f_*| km

Central ’IE.?_L‘I_-‘-ET4 km
Right:| 13.74755 34| km

W OK

| X cancel ‘

Compare and Trace Function

X

X

X

x

X

X

Additional left - adjust LSA left
most marker

Left - adjust left (main) marker
Central - Adjust center marker

Right - adjust right (main)
marker

Additional right = adjust LSA
right most marker

Change event type - enable
the user to change event type
between R(reflective) and S(non-

( Please refer to Table 2.3)
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For a fast analysis of a multi-fiber optic cable with many events, the Compare
and Trace function becomes a very useful tool. With the Compare and Trace
option, the user can transfer marks and parameters on one fiber to another by
simply pressing one key.

Selecting the create template allows the user to save data points of the marks
on a trace to a buffer allowing the user to transfer those points on to a different
trace for evaluation,

The Compare drop down menu will now activate the functions Apply Template
and Delete Template.

The template is the analysis calculations related to a particular trace.

The data stored in the template buffer can be erased and written over by
repeating the above procedure.

Each trace is displayed in its own separate window. However, if desired the user
may insert several traces in one window for data comparison.

To insert a trace from one window into another window simply follow the below
procedure

¥ Open the trace window to be copied

»  Select Compare—>Copy

By selecting Compare->Copy, the trace will be saved in the buffer displayed in
the information panel. The Compare and Paste functions will now become active.
Note: They may have already been activated from a previously saved
trace.

¥ Open host trace window
®  Select Compare->Paste

The names of the inserted traces will appear in the information panel under
Traces (The host trace name will appear at the top of the list.)

It is possible to insert up to seven traces at the same time.
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Only one trace at a time is active in the host window. This is indicated by the
symbol “A” beside the file name in the traces window of the information panel.
Using the vertical markers it is possible to measure the length and attenuation of
each active trace. To make a trace active simply double click on its name in the
information panel. Pressing keys CTRL+SPACE when it is highlighted will also
activate the trace. CTRL+PAGE UP and CTRL+PAGE DOWN will allow the user
to scroll up and down through traces in the information panel.

To remove an inserted trace from the host window, select and highlight the trace
then press the ¥ icon or press the CTRL+DEL keys.

Shift Trace Table 9.0

-

| AfSTestTracesor Shift trace vertically

e » Shift up — move trace up

Shift up: vertically

.
Shift down: -

3% Shift down = move trace down
vertically

Restore position

» Restore Position - restore to
original position

It is also possible to shift the inserted trace vertically in the host window. Highlight
the desired trace to shift and select the menu item Compare — Shift Trace.

On the inserted trace it is possible to place vertical markers for specific

measurements or enter explanatory information and apply it to the function
"model.”
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Trace Information = General Tab

Table 10.0
General Tab

¥ Date/Time - displays time
and date of recorded trace

% Cable ID - enables the user

[nfarmation - [meas07 1310.s0r]

to enter a cable ID

Giereral SupplierF‘arameters}Measurementparameters Amalysis Para 4| ¥

Date/Tirme: [02.06.2010 120152
Cable 1D | XBZ355R
Fiber ID: | D043
Fiber Tppe: |[G B52) Corwentional SMF
Drgnating Location: |Mi||c|n Ma

Termninating Location: |B oston M a

Condition; |-as-|3ui\t

Trace Type: |$tandard frace
Operator: | G5C
Comment |Line lozs less than 0L.22d8 per K

%  Fiber ID - enables the user
to enter a fiber ID

%  Fiber Type - enables the
user to select a fiber type

»  Originating Location -
enables the user to enter a
iginating location

¥  Terminating Location -
enables the user to enter a
Copy terminating location

;1”3 %  Condition - enables the user
43“ to select the fiber condition

% Trace Type - enables the
user to select the fiber trace

type

»  Operator - enables the user
to enter the operators
information

¥  Comment - enables the user
to enter the additional
comments

The Technician can input specific information about each fiber link that is being
tested. This includes cable/fiber ID, fiber type, fiber location, termination location,
fiber condition, the fiber optic test technician and any applicable comments.
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Trace Information = supplier Parameter Tab Table 10.1

Infermation - [meas07_1310.sar] su ppl Ier Pa rameter Ta b

Supplier P i i 1) .
Genersl  aURPIEr Faramelsrs lMeasurement paranieters | Analysis Para : Suppller Name = OTDR’s
Supplier Mame: | suppliers name
UTOR Mainframe 1D: |UOTOR -
ATOR .a[m ram:m Inea % OTDR Mainframe ID -
arrames : .
OTDR’s mainframe ID

l:lptic-alMc-du\eID:|-*'MMBEI]#'MM13DI]#’SM131DJSM155D
Optical Module S [7020 % OTDR Mainframe S/N -

S eftwars Revisiar: [v1. 01T Va=070920 OTDR’s mainframe serial
Other:[+1.1[38] number

¥  Optical Module ID - OTDR’s
Copy modules ID
el 9 x  Optical Module S/N -
Faste OTDR’s module serial number
Software revision number
% Other - other module
numbers

This information tab shows the OTDR’s mainframe characteristics.
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Trace Information — Measurement Parameters Table 10.2

Measurement Parameters
Tab

%  Actual Wavelength -
Precise value of wavelength
used for this trace

¥  Refractive Index -

L Refractive index set for this
Information - [meas07_1310.z0r] trace

Eenerall Supplier Parameters M eazurement parameters ‘»’-\na\ysi& Parad | ¥ o Distance Range (Lmax) -
Actualwavelengtr: [EE o 1 Distance set for this trace

R efractive jndes - |1.47500 M Section begin (Ll) -
Distance range - Lmax: 5.0 km Defines the location of the
Section begin - L1; (00000 km left marker for this trace

sectongnd L2 Bk %  Section end (L2) - Defines
Beschtion -dL. |2 " the location of the right
marker for this trace

»  Resolution (dL) -
Measurement sampling
distance for this trace

»  Pulse-width (Tp) = Pulse
width for this trace

» # of Averages (4095*nav)
- Number of average set for
this trace

% High resolution - Indicates
if high resolution was set for
this trace

Pulsz vadth - Tpe ng

Mumber of averages - 40964 v
" High reselution Copy
™ Low lazer nower meas03sor

Paste

¥ Low laser power -
Indicates if low laser power
was used for this trace

This Information Window shows the initial measurement parameters tab that the
user sets to take the OTDR measurements. These values are inputted during the
initial measurement parameters setup.
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Trace Information — analysis Parameters Table 10.3

Analysis Parameter Tab

i o TRE 1 i »  Backscattering Coefficient
Supplier F'arametew] Measuiement parametere  Analysis Parameters \ i = BC value for this trace

Backscatter Cosfficient; |-78 dp v Ok ® Event Loss (LT) - Threshold

Analysia thrasholds ¥ Cancel of the event attenuation
Event loss-LT [D200 4B value in dB for this trace

Heflectamce - AT: |-60.000 4B
ErcotFibes -ET [B000 B % Reflectance (RT) -

Threshold of the event
Fiber logs - CT: |0.250 dBkm .
reflectance value in dB for

this trace

»  End-Of Fiber (ET) -
Threshold of the event
attenuation value in dB for
defining the fiber end for this
trace

»  Fiber Loss (CT) -
Attenuation coefficient
threshold value of the section
in dB/km for this trace

Copy
mess0d.sor
Paste

This information tab shows the threshold values selected by the Technician for the
automatic trace analysis.
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Preference — General Tab Table 11.0

General Tab

% Distance unit - Change

the measurement value.

r Km, m, Ft, Kf and Mi are
Reierences the available options

Gieneral l Trace | Start & Exit | Windows Inlegratiun%

: ‘ ¥ Language - Change the
Distance unit: [km | language options. English,
Language. iﬁnglish li : Spanish or Korean

= e ¥ Autonumbering of file
Iv Autonumbering of file names
[¥ Use extended "Save Az dialog (allows automate file names) names - A.UtO number

[ for new traces only | the traces in the order the
1 measurements are taken

Option file: idEfﬂLlrt_E!n._Sﬂ U
» Extended Save As -
W Color print Provides the user the
| Use extended Print (alows several fraces per page) . option of Changing the file
Option fis; }tsmplﬁts*l._ps :| root

¥ Apply fiter to naw traces »  Color print - Printing
[v Apphy trace analysis to new traces with or without color
— Copy trace information with template applying =
¢ Apply zoom mode o new traces X Use extended Print -
when workspace is empty Enables the user to use

~ Sound notification on end of medsurement the extended Print option
! Use click for marker jump

[V Motify when opening multiple related fraces F Apply a Filter on all new
traces

»  Apply the "Automatic”
Analysis mode on all
traces

% Copy the trace
information with
template

*  Apply "Zoom"” option
on new traces
¥ Maximize the trace
Note:

The user can modify or change the appearance of the OTDR window

software depending upon operation, measurement, or ‘ *  Sound at end of \
operator preferences. Some of the items the user can modify measurement
are as follows: _ % Use Click for Marker
The trace screen, measurement parameters, (i.e. km to ft) or umo
change the language. - ,
9 guag % Notify when opening
multiple related traces
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Preference - Trace Tab Table 11.1

‘ Trace Tab \

X Show grid - Turn on or
Turn off the background
Preferences grid

=

General  Trace |5talt& E:-cil] Windows Iﬂteglatiun] Show event bar - Show
% Show o the bottom marker bar,
Show grid . . .
¥ Show event bar hted in Red
v Show events infa on trace Show events info on
v Bind to frace when scroling horizontally trace - Turn-on or turn-

Show id ks i .
2k off the automatic analysis
Zoom relevant fo; : center _ measurement

Bind to trace when
Marker speed scrolling horizontally -
Change the starting point
of horizontal scrolling

Slower J Faster
. T

Accelerated Show grid marks -
| Fasler show position marks on
the grid

Acceleration delay

[ Zoom relevant to
I R Left corner
Center

Right corner
Scrollbar

Marker speed
x*  Usual
% Accelerated
»  Acceleration delay
The marker speed can be
changed to varying degrees

The Trace tab in the preferences window allows the user to setup different
parameters related to the trace grid, event bar, events information on trace,
scrolling, zooming and markers speed.
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Preference - Start & Exit Tab Table 11.2

i Preferences ‘ Sta rt & EXit Tab \

Eenerali Trace Star & Eat IWinu:Iu:uws Integratinn}

Initialize the Device -
s b o Automatically check the

[ Intialize the device device connection when
software is launched

Confirm Exit - Confirm
exit when closing
program

Programm ext

| Confirm exit

W Ask about the saving file under window close
b Zave window size and position

v Save working folder

Ask about saving file -
Ask if the operator would
like to save the trace
upon closing

Save - Window size and
position

Save working folder -
Save in last working
directory

The Start & Exit tab in the preferences window allows the user to setup different
parameters related opening the program and exiting the porgram
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Preference — Windows Integration Tab Table 11.3

e Windows Integration
Genﬂa\] Trace ] Start & Exit  Windaws Intearation l Tab

| A=sociate known file types

%  Register extensions
Register extensions now noOW- enable the user to
Create program shortcut on Desktop click on a *.sor file which

will then open the OTDR
software (if not already
opened) and load the
associated trace when the
- Associate known file
types is checked

x Cancel

[+ Enabile fizs drag-n-drop

%  Create a shortcut to the
PC or Laptops desktop

»  Enables the user to
drag a file onto the trace
window where the
software will then open

General Preferences Window Options
* The "OK" button accepts any changes.

¥ The “"Reset” button resets default values.
x The “Cancel” button cancels all the changes.
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Colors Setup - Elements

-

Colors setup

Elements

[ subsidiary markers
[l central marker
Grid
[l pproximation fing
Marker and trace crossing
[l sclected event border
[l cvents info
[l 5ections info

' 0K

L |
7 Bezet

X Ccancel

x Highlight the specific "element”
* Select Change. A standard windows™ “Color” window will appear
# Select the colors you wish and press OK

Table 12.0

‘ Element Colors \

X

WO W OR R W W W W W W

Elements - Selectable Elements

Left marker

Right marker
Subsidiary markers
Central marker
Grid
Approximation line
Selected event boarder
Events info
Sections info

Trace Background
Grid Marks

¥ Change - Change highlighted
element

This option enables the user to change the color scheme of the Reflect software
elements by changing the color palette.

Do this as necessary. To store changes and return to software press OK or press

Cancel to quit without changing any colors.
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Connecting DR500 Series unit to Reflect.exe via Windows
Mobile Device Center Table 13.0

Windows Mobile Device Center

Download Windows
Mobile Device Center
to PC
Open Mobile Device
Center Application
Turn off OTDR - make
sure all data is saved
before power down.
Connect the supplied
ﬁﬁ;%:lt?;:(;giﬁﬁ?&;ﬁ.ﬂi;éﬂ s=miail and other USB ca ble between
the OTDR and the PC

Note:The Mini USB connector
attaches to OTDR and the USB
connector attaches to the PC

Connect without setting up your device * ;gr:viﬁqogg[)tﬁe_ The
drivers for the OTDR
and connect through
Connected the Mobile Device
Center application

Set up your device

Connection to Reflect Software Table 13.1

Connection and Parameters Panel

Connect } X Once a connection has been
DR-500 #0261 (SMA 310/1550] has been inifalized sucesssully established between the PC
and OTDR the Reflect.exe

\j, application has the ability to
setup parameters and activity

OTDR measurements

Wave L ength nm- Distance range km: 80 Pulse width ns: 300 Refr. index: 1.475

1310 Resolutionm- 2 5 Manual measurement Average Time: 00:38
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Troubleshooting

Software does not load correctly
System needs to be Win 98 or more recent, at least 16MB of RAM and a processor
that is 75Mhz or better

PC or Laptop does not recognize OTDR
The PC and the OTDR communicate via Window Mobile Device Center please
verify that this program is correctly installed on Laptop or PC

For further assistance contact AFS
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Warranty Certificate

Advanced Fiber Solutions, Inc warrants that its products sold by it to purchaser
will, upon delivery to purchaser, be free of defects in workmanship or materials
and will conform and function in accordance with the specifications for the product
as published by Advanced Fiber Solutions, Inc and in effect at the time of delivery.
Should any failure to conform to this warranty become apparent during the one-
year period after date of delivery of the product to purchaser.

THE FORGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES OF QUALITY, WHETHER WRITTEN, ORAL OR IMPLIED (INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR PURPOSE). THE
REMEDIES PROVIDED HERIN SHALL BE THE PURCHASER'S SOLE REMEDY FOR
ANY FAILURE OF AN AFS PRODUCT TO COMPLY WITH THE WARRANTY
PROVISIONS HERIN, WHETHER CLAIMS BY THE PURCHASER ARE BASED IN
CONTRACT OR IN TORT, INCLUDING NEGLIGENCE.

In no event will the AFS product warranty extend to non-conformity in the
performance resulting from: improper or inadequate maintenance performed by
any person other then AFS; failure of performance or function caused by or
attributable to any associated or complimentary equipment not supplied by AFS;
modification of any AFS product or connection therewith or supplementary
equipment not supplied by AFS or not produced by it; operation of the product or
its use other then as provided by AFS; accident, disaster, transportation or neglect
or any other circumstance, agency or event beyond AFS’s control.

IN NO EVENT SHALL AFS BE LIABLE FOR SPECIAL OR CONSEQUENTIAL
DAMAGES SUCH AS, BUT NOT LIMITED TO, DAMAGE OR LOSS OF OTHER
PROPERTY OR EQUIPMENT, LOSS OF PROFITS OR REVENUES, LOSS OF USE OF
EQUIPMENT, COST OF CAPITAL, COST OF PURCHASED REPLACEMENT, OR CLAIMS
FOR SERVICE INTERUPTION.

The remedies of the purchaser set forth herein are exclusive and the liability
of AFS with respect to any contract or anything done in connection therewith, such
as the performance or breech thereof, or from sale, delivery, repair, or use of any
AFS product, whether in contract, in tort, on strict liability or otherwise, shall not
exceed the price of the equipment or part thereof on which such liability is based.
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