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INTRODUCING THE VIRTUAL REFERENCEΆ  ANALYSER V. 2.0 

Congratulations on your purchase of the Inometrix Virtual Reference Analyser v. 2.0. This manual 
outlines the installation procedure as well as the use of the instrumentation software. After reading 
this manual you should find that integrating the system with your tunable laser and using the 
software is a relatively simple and straightforward process. As always if you do encounter any 
ÄÉÆÆÉÃÕÌÔÉÅÓ ×Å ÁÒÅ ÁÌ×ÁÙÓ ÈÅÒÅ ÔÏ ÈÅÌÐ ÓÏ ÐÌÅÁÓÅ ÄÏÎȭÔ ÈÅÓÉÔÁÔÅ ÔÏ contact us.   
 
 
Inometrix Inc.  
80 King Street East, Suite 204 
Stoney Creek, Ontario, L8G 1K2 
Phone: 289-887-6195 
Email: sales@inometrix.com   
Web Site: www.inometrix.com  
 
 
 
Enjoy your new 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:sales@inometrix.com
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STEP 1: CONNECT POWER CABLES &  PERIPHERALS 

 
 

 
 
 
 

 
A. Keyboard  
B. Mouse 
C. Monitor (VGA Connection  to monitor )  
D. Power  
 
 

Connect the keyboard, mouse and monitor provided with the system to the connections on 
the reverse side of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser.   

 
 
 
 
 
 
 
 
 
 
 

 

D 

C A
, 

B 
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STEP 2: CONNECT TRIGGER &  GPIB CABLES 

 

 
6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ  Analyser  
 
A. GPIB port  
B. Trigger In (SMB side) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
Tunable Laser Mainframe       
(Agilent 8164 A/B)  
 
C. GPIB port  
D. Trigger Out (BNC side of cable 

provided)  
E. Remote Interlock Resistor  
 
 

 
 

1. Connect a GPIB cable (not included) to the GPIB port of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser (A).  
2. Connect the other side of the GPIB cable to the GPIB port on Tunable Laser mainframe (C). 
3. Connect the SMB side of the SMB-to-BNC connector (provided) to the SMB port of the 
6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser (B). 

4. Connect the BNC side of the SMB-to-".# ÃÏÎÎÅÃÔÏÒ ɉÐÒÏÖÉÄÅÄɊ ÔÏ ÔÈÅ Ȭ4ÒÉÇÇÅÒ /ÕÔȭ ÐÏÒÔ ÏÆ 
the Tunable Laser Mainframe (E). 

5. %ÎÓÕÒÅ ÔÈÁÔ ÔÈÅ Ȭ2ÅÍÏÔÅ )ÎÔÅÒÌÏÃËȭ ÒÅÓÉÓÔÏÒ ÉÓ ÃÏÎÎÅÃÔÅÄ ɉ$Ɋ. 
 
 

B
, 

E
, 

C
, 

A
, 

D
, 
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STEP 3: CONNECT YOUR TUNABLE LASER SOURCE  

 

 
 

 
A. Laser In port of Virtual 2ÅÆÅÒÅÎÃÅΆ Analyser  
B. Laser Out port of Tunable Laser  

 
Connect an FC/APC to FC/APC optical patch cord (green connectors on both ends) between the 
Laser In port of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser and the Laser Out port of the Tunable Laser. If you 
are using an 81600B series Tunable Laser with two output ports use the Ȭ(ÉÇÈ 0Ï×ÅÒȭ output.  
 
Notes: 

1.  Use only FC/APC to FC/APC patch cords between ports A and B.  
2. Be careful not to turn the connectors too tightly as this will damage the FC/APC 

connector inside the system. 
 
 
 
 
 
 
 
 

A
, 

B
, 
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STEP 4: CONNECT THE DEVICE UNDER TEST  

Configuration A  
 

 
 

Configuration B  
 

 

 
Connect the Device Under Test (DUT) to the DUT port of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser (A).  
 
Configuration A:  Connecting the device under test directly to the DUT port  
Configuration B:  Connecting an FC/APC to FC/APC patch cord between the DUT port and the  
                                   device under test. Note in this image the DUT is a FC/PC patch cord. 
 
We recommend using configuration B exclusively as it:  

1. Reduces the amount of dust introduced into the DUT port.  
2. The FC/APC (green) to FC/PC (black) connection between the patch cord and the DUT can 

be easily cleaned.  
3. The FC/APC patch cord can be brought to the device under test allowing for the testing of 

remote devices.   
4. Prevents damage to the FC/APC connector at the DUT port.  

 
 
 

Be careful not to turn the connectors at the FC/PC to FC/APC interface  too tightly   
 
 
 
 
 
 
 
 
 
 

A
, 

A
, 
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Measurement Setup  
In order to measure the device under test a cavity must be produced around it. This is done by 
using the reflections produced by flat FC/PC connectors. FC/APC connectors are used at the 
interface to ensure only one reflection occurs at the first (second) facet of the device under test 
since reflections from FC/APC connectors are suppressed.   
 
Configuration A: 
 
          DUT Port (APC)      FC/APC to FC/APC patch cord (optional)             Device under Test 
 
 
 
 
 
 
 
 
A cavity is formed around the device under test to produce two reflections (from both facets of the 
cavity).  
 
If the device under test is FC/APC connectorized instead of FC/PC, then the following connections 
should be used to form a cavity around the device under test.  
 
Configuration B:  
 
          DUT Port (APC)      FC/APC to FC/APC patch cord                                             Device under Test 
 
 
 
 
 
 
 
 
Configuration C: 
 
If the device under test has FC/APC connectors on both ends, then the following connections should 
be used to form a cavity around the device under test.  
 
DUT Port (APC)                                                                       Device under Test        
 
 
 
 
 
 
 
                     FC/APC to FC/APC patch cord                         FC/PC to FC APC patch cord 
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Configuration D: 
 
If the device under test is a bulk reflective element such as a Fiber Bragg Grating then the following 
configuration is required.  
 
 
          DUT Port (APC)      FC/APC to FC/APC patch cord (optional)             Device under Test           APC 
 
 
 
 
 
 
 
 
 
We recommend that the distance between the first and second reflection be between 10 and 20 
centimetres.    
 
 
Application note:  
 
Although the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΊ !ÎÁÌÙÓÅÒ can be used to measure DWDM devices, it is only specified as 
a broadband characterisation tool. We recommend using our DWDM Analyser for narrowband DWDM 
components as it provides measurements with greater bandwidth.  
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STEP 5: TURN ON THE INSTRUMENT &  START THE PROGRAM  

 
 

 
 

Push the Power button on the front panel . 
 
 

 
 

Double click the shortcut to the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser v. 2.0 software . 
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STEP 6: GET TO KNOW THE FRONT PANEL  

This step will describe the function of the instrument controls. The next step will demonstrate the 
use of the instrument controls by loading some of the sample scans provided.  
 
Below is an image of the front panel of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser.   
 

 
Front Panel of the 6ÉÒÔÕÁÌ 2ÅÆÅÒÅÎÃÅΆ Analyser v. 2.0 

 
 
The front panel is divided into two sections (left and right)  as shown in the image above. The left 
section contains controls for the Scan Parameters  and Measurement Parameters  that are set 
before experiment runtime. The right section contains controls used during experiment runtime.  
 
 
 
 
 
 
 
 



                          Virtual Reference Analyser v 2.0 Users Guide 

 

12 
 

 

The Scan Parameters section sets the 
parameters for controlling the Tunable Laser 
Source. The controls include the Start 
wavelength, Stop wavelength  and Output 
Power . As there are various tunable laser 
sources that can be used with the system the 
program does not prevent out of bounds 
parameters from being input. The user must 
ensure that the maximum and minimum 
wavelengths as well as the maximum output 
power are within the bounds of the particular 
tunable laser used.  
 
The TLS port is the GPIB address of the 
tunable laser mainframe used with the unit. 
By clicking on the white box the software 
automatically searches for attached GPIB 
communication ports.  
 
The TLS mainframe is the mainframe of the 
tunable laser source used with the unit. The 
unit is compatible with both the older Agilent 
8164A mainframe as well as the newer 
8164B mainframes. The TLS mainframes are 
the controllers for the 816XXA and 816XXB 
series tunable laser source families. 
 

 
 
 

 
The Measurement Parameters  section sets 
the pre-runtime experiment parameters. The 
number of measurement points in the 
experiment can be controlled as well as a 
Compression factor. The compression factor 
can be either 1 or 2. Setting the compression 
factor to 2 reduces the bandwidth required 
for the experiment (or increases the 
bandwidth of the measurement points). Place 
a check on Bulk reflective element if you are 
ÕÓÉÎÇ ÃÏÎÆÉÇÕÒÁÔÉÏÎ Ȭ$ȭ ÆÒÏÍ ÓÔÅÐ τȢ 

 
 

 

 
Pressing the Scan button starts the tunable 
laser scan and begins the measurement.  
 
The Load button imports the scan data from a 
saved scan.  
 
The Save Scan button saves the raw scan data 
of the current scan so that it can be loaded 
again at a later time.  
 
The Export Results button saves only the 
measurement results of the current scan.  
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Note: Save Scan and Export Results generate generic data fileÓ ÔÈÁÔ ÃÁÎ ÂÅ ÉÍÐÏÒÔÅÄ ÔÏ %ØÃÅÌΆȟ .otepadΆ ÏÒ 
-ÁÔÌÁÂΆ. They can be converted to text files by adding .txt  to the filename.  

 
The right section of the front panel contains tabs for controlling the experiment during runtime. 
The tabs are automatically selected during run time.  
 
The Scan Tab 
 

 
 
The Scan tab contains two cursors for controlling the fraction of the scan bandwidth to be used in 
the measurement. Setting the first tab completely to the left and the second tab completely to the 
right indicates that the entire scan is to be used in the experiment. Moving the first cursor to the 
right and the second cursor to the left indicates that a subset of the full scan bandwidth is to be used 
in the measurement. When this section is complete, the OK button is pressed to advance the 
measurement.  
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The Balance Tab

 
 
The balance tab contains controls for balancing the virtual interferometer. The power spectrum of 
the scan is taken to provide a first approximation of the length of the reference arm required to 
balance the interferometer. The Points slider  controls the number of points in the spectrum used to 
make this first approximation. The Peak input  allows the user to select from multiple peaks 
(increasing in value from left to right). Multiple peaks are produced if there are multiple cavities in 
the setup. The default is 1 which indicates the first peak or the smallest cavity. We recommend only 
using a single cavity in each measurement as described by the configurations in step 4.   
 
Further balancing of the interferometer can be made using the optional Manual Balance controls . 
The Sensitivity slider  is used to determine the magnitude of motion desired when the left and 
right arrow buttons  are pressed. If the dispersion of the device under test is positive, then pushing 
the left arrow button will cause the centre of the interference pattern to shift left and pushing the 
right arrow button will cause the centre of the interference pattern to shift right. If the dispersion is 
negative, then pushing the left arrow button will cause the interference pattern to shift right and 
pushing the right arrow button will cause the interference pattern to shift left. When this section is 
complete, the OK button is pressed to advance to measurement.  
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The Fit Tab 
 

 
 
The fit tab contains a control for applying a spline fit to interference pattern. The Parameter slider  
controls the fitting sensitivity for the spline fit.  
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The Results Tab 
 

 
 
The results tab provides additional tabs to display the results of the measurement. There are three 
tabs for displaying the Group Delay, the Group Velocity Dispersion and the Dispersion x Length.  
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STEP 7: LOAD THE SAMPLE EXPERIMENT SCANS 

Example #1 
 
Load scan:  SMF28 81600B TLS in 8164B mainframe 

 
Press OK to use full bandwidth 
 



                          Virtual Reference Analyser v 2.0 Users Guide 

 

18 
 

 
Move the Points slider  to get near the balance point and the arrow buttons  (optional) to bring the 
centre of the pattern into view. Press OK to use current balance settings.  
 
The Power Spectrum should have a single narrow peak and the interference pattern should look similar to the 
one shown in the image below (period of the envelope should become longer until the centre of the pattern is 
found). Note that it is not necessary to bring the centre of the pattern into view as this process is automated 
(after pressing OK); however, it may be faster to manually centre the interference pattern in some cases.  
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Move the Parameter slide  until the fit smoothly matches the envelope. 
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View the Results Tab 
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Export the results by clicking on Export Results and entering a file name. 
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Example #2 
 
Load scan:  SMF28 81642A TLS in 8164A mainframe . Press OK to use entire bandwidth  
 

 
 
Move the Points slider  to make a clear peak in the Power spectrum  to increase the period of the 
visible envelope of the interference pattern (second graph). Make the period as long as possible by 
shifting the pattern using the Back arrow (<<) and Forward arrow (>>). It is not necessary to find 
the centre exactly (shown below) as this is done automatically when OK is pressed.  
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Move the Parameter slide  until the fit smoothly matches the envelope. 
 

 
 
View the Results Tab 
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Example #3 
 
Click on the checkbox Bulk reflective element ÁÓ ÔÈÉÓ ÍÅÁÓÕÒÅÍÅÎÔ ÉÎÖÏÌÖÅÓ #ÏÎÆÉÇÕÒÁÔÉÏÎ Ȭ$ȭ ÆÒÏÍ 
step 4.  
 
Load scan:  DWDM Fiber Bragg Grating 81600B TLS in 8164B mainframe.  
 

 
Load the interference pattern by pressing OK in the dialog box.  
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Select the bandwidth only near the peak of the interference pattern. This ensures a clean 
measurement of the amplitude spectrum. Press OK to use the selected bandwidth. 
 

 












