INOMETRIX inc.

Virtual Referenc& Analyser v. 2.0

Users Guide
February2011

INOMETRI e

Inometrix Inc.

80 King Street Easbuite 204
Stoney Creek, Ontario, L8G 1K2
Phone289-887-6195
Email:sales@inometrix.com
Web Sitewww.inometrix.com



mailto:sales@inometrix.com
http://www.inometrix.com/

INOMETRI

INC.

Virtual Reference Analyser v 2.0 Users Guide

LYGNRBRdzOAY3I (GKS +ANIdz.f.. wSESNBY.OSK....Ly.L.L.2aagsN o
Step 1: Connect Power Cables & Peripherals...........ooouiiiii e e, 4
Step 2: Connect Trigger & GPIB Cablas...........uuiiiii e 5
Step 3: Connect your TUNAbIE LasSer SOULCE.........coiiiiiiiii et eer e e e e e e e enaaaaans 6
Step 4: Connect the Device UNAEr TESL.....ooviiiiiii i eeeeer et e et ter e e e e e e e e e eaanees 7
Step 5: Turn on the Instrument & Start the Programl..............veeiiiiiciiieiii e eeeen 10
Step 6: Get to KNOW the Front PAnel........ ...t 11
Step 7: Load the Sample EXPErMENT SCANS.........uuiiiiiiiiiiiiiienee e 17
Step 8: Scan the sample DUT Provided............oeveiiiiiiiiiimiiiiiiiiiiiiee e 32

H



INOMETRIX inc.

Virtual Reference Analyser v 2.0 Users Guide

INTRODUCING THEVIRTUAL REFERENCA ANALYSER V2.0

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 \ith your tunable laser and using the

software isarelatively simple and straightforward process As always if you do encounter any
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Inometrix Inc.

80 King Street East, Suit 204
Stoney Creek, Ontario, L8G 1K2
Phone: 289887-6195

Email: sales@inometrix.com
Web Site:www.inometrix.com

Enjoy yournew6 EOOOAT 22Aae®dAT AAA
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STEP 1: CONNECTPOWERCABLES& PERIPHERALS

A B C
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 thed EOOOAT 20AaleOAT AAA
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STEP2: CONNECTTRIGGER& GPIBCABLES

6 EOOOAT 2 hmeAgeAl AAZ

A. GPIBport
B. Trigger In (SMB side)

Tunable Laser Mainframe
(Agilent 8164 A/B)

= %) 108338 ‘B AWk - C. GPIBport
R A ; D. Trigger Out (BNC side of cable
- | : provided)
E. Remote Interlock Resistor

1. Connect a GPIB cable (not included) to the GPIB port of theE OO O AT  22AalEe AT AA A
2. Connect the other side of the GPIB cable to the GPIB port on Tunable Laser mainfré@je
3. Connect the SMB side of the SMB-BNC connector (provided) to the SMB port of the

6 EOOOAT 2nAasgeqB)l AAA

4. Connectthe BNGide ofthe SMBto-" . # AT 11T AAOT O j pOT OEAAAQ O OE/
the Tunable Laser Mainframe (E) 3 N
5 %1 OO0OA OEAO OEAMER AAGROQI.AWAEO AT 11T AAOAA | $Q
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STEP 3: CONNECTYOURTUNABLELASERSOURCE

A. Laser In port of Virtual 2 A /£A O AdinalydeA
B. Laser Outport of Tunable Laser

Connect an FC/APC to FC/APC optigadtch cord(green connectors on bothends) between the

Laser Inport of the6 EOOOAT  2AAakAlerAd thelger Outport of the Tunable Laser. If you
are using an 81600B series Tunable Laserith two output ports use theO ( E CE ootpuk A O 8

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.
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STEP4: CONNECTTHE DEVICEUNDERTEST

Configuration A Configuration B

Connect the Device Under &st (DUT) to theDUT portofthe6 EOOOAT  22AageA] AAA

Configuration A: Connecting the device under test directly to the DUT port
Configuration B: Connecting an FC/APC to FC/APC patch cdrdtween the DUT port and the
device under testNote in this image the DUT is a FC/P@atch cord.

We recommend using configuration Bexclusivelyas it:
1. Reduces the amount of dust introduced into the DUT port.
2. The FC/APQgreen)to FC/PC(black) connection between the patch cord and the DUT can
be easily cleaned.
3. TheFC/APCpatch cord @n be brought to the device under tesallowing 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
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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 byflat FC/PC connectors. FC/APC connectors are used at the
interface to ensure only one reflection occurs athe 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

\
> J

A cavity is formed around the device under test to produce two reflections (from both facets of the
cavity).

If the device under testis FC/APC connedairized instead of FC/PG then the following connections
should be used to form a cavity around theevice under test.

Configuration B:

DUT Port (APC)  FC/APC to FC/APC patch cord Device under Test

D D

If the device under test has FC/APC connectors on both entigen the following connections should

Configuration C:

DUT Port (APC) Device under Test

be used to form a cavity around the device under test.

FC/APC to FC/APC patch cord FC/PC to FC APC patch cord
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ConfigurationD:

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

s

We recommend that the distance between the first and second reflection be between 10 and 20
centimetres.

Application note:

Althoughthe6 EOOOAIT 2 A £A &AbeAskd to melashre DWAdGicesit is only specifiedas
a broadband characterisation tooMWe recommend using our DWDM Analyser for narrowband DWDM
components as it providemieasurements withgreater bandwidth.
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STEP5: TURN ON THEINSTRUMENT& START THE PROGRAM

|N0METR|\~C.

Push the Power button on the front panel .

fftx

INOMETRIX inc.

Double click the shortcuttothe 6 EOOOAT 2 AnajsérA.i2.A ofware .

10
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STEPG6: GET TO KNOW THEFRONT PANEL

This step will describethe 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 ofthé EOOOA |

*_ Virtual Reference Analyser v. 2.0.vi

PhaO AT AAA

Scan |Ba\ance | Fit | Resus |
INOMET RI)Q«:.

Raw scan pattern
Virtual Reference Analyser v. 2.0 0.012-
0.0115-
0.011-
Scan Parameters 00105-
001-
Start wavelength 1510 nm 0.0095-
0.009-
Stop wavelength 1640 nm 0.0085-
output Power i dBm 0.003-
0.0075-
TLS Port % oPBO:E: | 0.007-
3 00065-
TLS mainframe © Agilent8164A ¥ oom-

Agilent 81648 I
2 0.0055-
£ oo0s-
0.0045-
Measurement Parameters
0.004-
0.0035-
# of points 20 0.003-
Compression factor 1 x 00025~
0.002-
Bulk reflective element  [] 0.0015-
0.001-
0.0005-
0 | \ . \ \ , . . . ] . , . : . , . : . \
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560 1570 1580 1500 1600 1610 1620 1630 1640
Wavelength (nm)
J
Export Results
|

Front Panelofthe 6 EOOOAT 2 Anajsé&rA.i2.8 A A

The front panel is divided into two sectiongleft and right) as shown in the imageabove.The left
section contains controls for theScan Parameters and Measurement Parameters that are set
before experiment runtime. The right section contains controls used during experiment runtime.

11
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Scan Parameters

Start wavelength

Stop wavelength
Output Power

TLS Port

TLS mainframe

1510
140

1

% GPIBD:8:

nm

nm

dBm

|

@ Agilent 81644
Agilent 8164B

Measurement Parameters

# of points

Compression factor

30

Bulk reflective element

Scan

Load

Save Scan

Export Results

The Scan Parameters sectionsetsthe
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 systeithe
program does not prevent out of bounds
parameters from being input The user must
ensure thatthe maximum and minimum
wavelengths as well as the maximum output
power are within the bounds of the particular
tunable laser used.

TheTLS portis the GPIBaddressof the
tunable lasermainframe 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 mainfransare
the controllers for the 816 XXA 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 omBulk reflective elementf you are
BOET ¢ Ai 1 ZECOOADET T ¢

Pressing theScanbutton starts the tunable

laser scan and begins the measurement.

The Load button imports the scan data from a
saved scan.

The Save Scarbutton 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.

12
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Note: Save Scarand Export Results generate generic data fil® OEAO AAT AA Eot@addORA O %g
- A Ol .Arercan be converted to text fieby adding.txt to the filename.

The right sectionof the front panelcontains tabs for controlling the experiment during runtime.
The tabs are automatically selected during run time.

The Scan Tab

Scan Balance Fit Results

Raw scan pattern
0.012-
0.0115-
0.011-
0.0105-
0.01-
0.0095-
0.009-
0.0085-
0.008-
0.0075-
0.007-
0.0065-
0.006-
0.0055-
0.005-
0.0045-
0.004-
0.0035-
0.003-
0.0025-
0.002-
0.0015-
0.001-
0.0005-
0-, \ \ \ \ \ \ \ \ \ \ \ , \ , \ \ \ \ \ \
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560 1570 1580 1580 1600 1610 1620 1630 1640
Wavelength (nm)

Amplitude (au)

¥ 4

-

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 experimenitloving 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 completéhe OK button is pressed to advance the
measurement.

13
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TheBalance Tab

Scan Balance | Fit | Results

Power Spectrum
1E-7-

8E-8-

[ R a

mom m

d o do
I [ |

Amplitude (au)

o
]

-2E-8-, 1 1 I | 1 I | 1 ] | 1 1 [ | [}
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Points G S Peak 1
Manual Balance (optional)
0.0125-
0.01-
0.0075-
. 0005-
2 00025-
L3
: -
3 -00025-
£ o00s-
-0.0075-
-0.01-
-00125-, 1 1 [ [ ' ' ' [ ' ! [} [} ' ' ' [} ' ' ' [}
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560 1570 1580 1500 1600 1610 1620 1630 1640
Wavelength (nm)
SNty | ———— e | oy

ok |

The balance tab contms controls for balancing the wrtual 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. ThePoints 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 optioh&anual Balance controls .
The Sensitivity slider is used to determine the magnitude of motion desired when thieft and

right arrow buttons are pressed. If the dispersion of the device under test is positivinen 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 arow 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.

14
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TheFit Tab

Scan | Balance  Fit Results |

Virtual Reference pattern
0.0125-
0.01-
0.0075-
0.005-
0.0025-
0 -
-0.0025-
-0.005-
-0.0075-
-0.01-

00125, . | ! ! | | ' . .
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530

Amplitude (au)

' ' ' ' ' ' ' ' ' ' '
1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640

Wavelength (nm)

Fit pattern
0.04-

0.03-
0.02-
0.01-

0-

Amplitude (au)

-0.01-
-0.02-

003, . | ! ! | | ' . .
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530

' ' ' ' ' ' ' ' ' ' '
1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640

Wavelength (nm)

Paramster |

The fit tab contains a control for applying asplinefit to interference pattern. TheParameter slider

controls the fitting sensitivity for the spline fit.

15
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The Results Tab

Scan | Balance | Fit  Results |
INOMETRID ine.
Virtual Reference Analyser v. 2.0 ClRupDeiy)
98231-
Scan Parameters %823~
982.29-
Start wavelength 1510 nm
98228~
Stop wavelength 1640 GILE
Output Power 1 dBm 98227~
LS Port hopmoss | 982.26-
TLS mainframe ® Agientaicea a2z~
@ Agilent 81648
w 98224~
8
Measurement Parameters 982.23-
# of points 30 982.22-
Compression factor 1 X 98221 -
Bulk reflective element [
982.2-
98219-
98218~
98217 T [ [ [ ] [ ] [ ] [ [ [ [ I [ I [ ] [ [ [ [ [ [ [
1515 1518 1520 1522 1524 1526 1528 1530 1532 1534 1536 1538 1540 1542 1544 1546 1548 1550 1552 1554 1556 1558 1560 1562 1565
Export Results Wavelength (nm)
BF
| ®
Group Delay | Group Velocity Dispersion | Dispersion x Length

The results tabprovides additional tabs to display the results of the measurement. There are three
tabs for displaying theGroup Delay, the Group Velocity Dispersion and the Dispersion x Length.

16
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STEP 7: LOAD THESAMPLE EXPERIMENTSCANS

Example #1

Load scan:SMF28 81600B TLS in 8164B mainframe

*._ Virtual Reference Analyser v. 2.0.vi

Scan |Ba\an(e | Fit | Resuits |
INOMETRI INC.
. Raw scan pattern
Virtual Reference Analyser v. 2.0 0012-
00115~
0011~
Scan Parameters 0.0105-
001-
Start wavelength 1510 nm YV ,
*__ Choose file to read. ==
Stop wavelength 1640 e
Lockin: || Sample scans - @ rmEr
Output Power 1 dBm o
- MName Date modified Type
TLSPort Lormois: | gy || DWDM Fiber Bragg Grating 816008 TLS in 81... 07/08/201012:09... File
S - Recent Places | | sir23 816008 TLS in 81648 mainframe 18/06/2010 246 PM  File
(e ) Agilent 81644 |_|SMF28 81642A TLS inf™ s G50 PM File
Agilent 81648 -
Desktop
Measurement Parameters u»?a]
Libraries
# of points £ A
Ty
Compression facter 1 X Computer
Bulk reflective element ] @
= < n | 3
Network
= . . . . . . . )
Flesoftpe: Al Fies () | [Comcdl b 10 1sho s 1600 1610 160 160 15k
Export Results
|

PressOKto use full bandwidth

17
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*. Virtual Reference Analyser v. 2.0.vi
- a

Scan | Balance | Fit | Results
INOMETRIX ne.
B Raw scan pattern

Virtual Reference Analyser v. 2.0 0012-
0.0115-
o011~

Scan Parameters 0.0105-

0.01-

Start wavelength 1510 nm 0.0095-
0.009-

Stop wavelength 1640 nm 0.0085-

0.008-

Output Power 1 diin
TLS Port % Grieo:s: |
TLS mainframe @ Agilent8164A

Agilent 81648

Measurement Parameters

# of points EY)
Compression factor 1 x
Bulk reflective element
0 , | | . , ' } : : ' } : \ ' ] \ ] ' ' '
Scan Load 1440 1450 1460 1470 1480 1430 1500 1510 1520 1530 1540 1550 1560 1570 1580 1500 1600 1610 1620 1630 1640
Wavelength (nm)
Save Scan
Export Results
_ oK

Move thePoints slider to get near the balance point and tharrow 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 andiherference pattern should look similar to the
one shown in the image belowpériod of the enelope should become longer until the centre of the pattern is
found). Note that it isnot 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 interferengattern in some cases.

18
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=_ Virtual Reference Anslyser v. 204

Scan  Balance Fit | Results

INOMET RI)%«;.
. Pewer Spectrum
Virtual Reference Analyser v. 2.0 163-
BE-B-
Scan Parameters
= GE8-
Start wavelength 1510 nm + 4Es-
3
Stop wavelength 1640 nm £ Ee-
Output Power 1 dBm o-
TLSPort % GPIBO:E: | -268-) y N ) . y ) ) y ) | . ' \ \ .
0 100 200 00 400 500 €00 700 800 S0 1000 1100 100 1300 100 1500
TLS mainframe o Agikent8lsh
Agilent 81648 Paints Peak |1
Manual Balance (optional)
Measurement Parameters 0.0125-
001
# of points 0 00075+
0005+
Campression factar 1 - 2 00025
4 0-
Bulk reflective element ]
5 .
£
B
seen MBS, L
1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1S40 1550 1560 1570 15B0 1500 1600 1610 1620 1630 1640
Save Sean Wavelength (nm)
! Sensitivity )
Export Results < - |
oK

Move theParameter slide until the fit smoothly matches the envelope

= Virtual Reference Analyser v. 2.0

Scan | Balance Fit Results

INOMETRID ne.
Virtual Reference pattem

00125~
001-
00075~

Virtual Reference Analyser v. 2.0

Scan Parameters

0.005-
2 00025-
Start wavelength 1510 nm 3 o
E
st length 1640 nm g 0005
op waveleng E 0005
Qutput Power 1 dBm -0.0075-!
-001-
TLSPort % GPIBO:8:
B J 00125~ 1 1 [l I I I ' [ [l J [ [ [l [l I (] ' [ [l [
TS 1440 1450 1460 1470 1480 1430 1500 1510 1520 1530 1540 1550 1560 1570 1580 1530 1600 1610 1620 1630 1640
@  Agilent 8164A Wavelength (am)
Agilent 81648 Fit pattern
003-
Measurement Parameters 002-
— 001-
# of points 30 2
T o
Compression factor 1 X 2
=
Bulk reflective element £-001-
-002-

-0.03-, | | \ . , . ' ' : ' ' ' . . . ' ' . : ]
1440 1450 1450 1470 1480 1430 1500 1510 1520 1530 1540 1550 1560 1570 1580 1500 1600 1610 1620 1630 1640
Wavelength (nm)

Scan
Save Scan
Export Results

| ——

Parameter
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View the Results Tab

*,Virtual Reference Analyser v. 20.vi

Scan | Balance | Fit  Results
INOMETR )Q«:.
Virtual Reference Analyser v. 2.0 GrupDEky
982.31- %
X
Scan Parameters 9823~ X
X
982.29- %
Start wavelength 1510 nm x
98228 x
Stop wavelength 1640 o %
Output Power 1 dBm 982.27- ” %
LS Port % opois: | 982.26- X
X
TLS mainframe S Agientsisé — X
Agilent 81648 X
982.24 x
ar X
M t Paramet X
easurement Parameters 08223~ x
X
# of points 20 982.22- X
. X
Compression factor 1 X 98221 X
Bulk reflective element  [] x
982.2- X
X
982.19- x
X
X
982.18-
i
Save Scan X
98247+, ] ] . . , , . . . .
1515 1520 1525 1530 1535 1540 1545 1550 1555 1560 1565
Export Results Wavelength (nm)
aF
— i
Group Delay | Group Velocity Dispersion | Dispersion x Length
*_ Virtual Reference Analyser v. 2041
Scan | Balance | Fit Results
INOMETR )Qqc.
Virtual Reference Analyser v. 2.0 Cmp U BEaE
0.003-
0.0031-
Scan Parameters
0.0032-
Start wavelength 1510 nm
0.0033-
Stop wavelength 1640 0
0.0034-
Cutput Power 1 dBm x x
X
-0.0035-
TLS Port % opoiE: | x x %
X
0.0036-
TLS mainframe © AgilentBl64A x X 5
Agilent 81648 00037~ X 5
o X
< X
& 00038~ X 5
Measurement Parameters X x
0003 X 5w
X x
# of points 0
B -0.004- x X X
Compression factor 1 X X
00041 X x
Bulk reflective element [ X
-0.0042-
0.0043-
0.0044-
-0.0045-,

Export Results

T T T T T T O T T T S A A N T T T S T B T
1515 1518 1520 1522 1524 1526 1528 1530 1532 1534 1536 1538 1540 1542 1544 1546 1548 1550 1552 1554 1556 1558 1560 1562 1565
Wavelength (nm)

Group Delay  Group Velocity Dispersion | Dispersion x Length

20
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*_ Virtual Reference Analyser v. 2.0.vi

INOMETR

Virtual Reference Analyser v. 2.0

NC.

Scan Parameters

Start wavelength 1510 nm
Stop wavelength 1640 0
Output Power 1 dBm

TLSPort

TLS mainframe Agilent 8164A

Agilent 31648

Measurement Parameters

# of points 30
Compression factor 1 X

Bulk reflective element  []

Export Results

Scan | Balance Fit  Results

Dispersion x Length
0.00355-
0.0035-
0.00345-
0.0034-
0.00335-
0.0033-
0.00325-
0.0032-
0.00315-
0.0031-
0.00305-
E  0003-
T
< 0,00295-
0.0029-
0.00285-
00028~ x
0.00275-
0.0027-
0.00265-
0.0026-
0.00255-
0.0025-

0.00245-, ,
1515 1520

Group Delay | Group Velocity Dispersion

1525 1530

x X

1535 1580

Wavelength (nm)

1585

1550

1555 1560 1555

A=
ol

Dispersion x Length

Export the results by clicking onExport Results and entering a file name.

*_ Virtual Reference Analyser v. 2.0.vi

INOMETRIX ne.

Virtual Reference Analyser v. 2.0

Scan Parameters

Start wavelength 1510 nm

Stop wavelength 1640 0

Output Power 1 dBm

TLS Port % opoiE: |

TLS mainframe Agilent E164A
Agilent 81648

Measurement Parameters

# of points 0
Compression factor 1 X

Bulk reflective element  []

Export Results

Scan | Balance | Fit Results

Dispersion x Length
0.00355-

0.0035-
0.00345-
0.0034-

.. Choose file to write.

=)

Recent Places

=
Desktop

Savein: } Sample scans -
. Name B
E= g | DWDM Fiber Bragg Grating 816008 TLS in 81..

|| SMF28 816008 TLS in 81648 mainframe
| SMF28 81642A TLS in 8164A mainframe

(<}
Date modified

07/08/201012:09 ...
18/06/2010 2:46 PM
15/02/2011 8:50 PM

Type
File
File
File

'
1550

' ' '
1555 1560 1565

A=
o]

Libraries
L
Computer
“
LY < .
Network
Fie name Exported Resute - oK
Savesstype: [ Al Fies () v] [ Cancel |
0.00245-, ' ' ' ' ' '
1515 1520 1525 1530 1535 1500 1505
Wavelength (nm)
Group Delay | Group Velocity Dispersion  Dispersion x Length

21
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Example #2

Load scan:SMF28 81612A TLS in 8164A mainframe . Press OK to use entire bandwidth

*_ Virtual Reference Analyser v. 2.0 —

Scan Balance Fit | Results

INOMETRIX ne.

Raw scan pattermn

Virtual Reference Analyser v. 2.0

0.38-
0.36-
Scan Parameters 0.34-
032-
Start wavelength 1510 nm 03-
Stop wavelength 1640 o 0.28~
0.26-

Output Power 1 dBm
0.24-

L 8
TLS Port Y opoiE: | oz
TLS mainframe © Agilent8l64A w0
Agilent 81648 2 018-
5
£ 0a6-
Measurement Parameters 034~
012-
# of points 0 01-
Compression factor 1 x 008~
0.06-
Bulk reflective element

0.04-
0.02-

0 T [ ] [ [ ] [ [ ] ] [l I [ [ I
Scan 1500 1510 1520 1530 1540 155 1560 1570 1580 1590 1600 1610 1620 1630 1640
Wavelength (nm)
Save Scan

Export Results

E

Move thePoints slider to make a clear peak in th&ower spectrum to increase the period of the
visible envelope of the interference pattern (second graph). Make the period as long as possiiye
shifting the pattern using the Back arow (<<) and Forward arrow (>>). It is not necessary to find
the centre exactly(shown below) as this is done automatically wherOKis pressed.
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Scan  Balance Fit Results
INGMETRIN-J-:.

Virtual Reference Analyser v. 2.0

Power Spectrum

6E-5-
5E:5-
Scan Parameters 4E-5-
-
= 365-
Start wavelength 1510 nm 2
£ 285-
5
Stop wavelength 1640 am ; 1E:5-
Output Power 1 dBm n—_/
LS Port G opBoa: | -1E-5-, . ' | | | | . | | | | . ' '
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
TLS mainframe @ Agilent 81644
Lt Points — Peak |1
Manual Balance (cptional)
Measurement Parameters 04-
03-
= of points E 02-
Compression factor 1 - Bl
s
Bulk reflective element &=
2 -01-
£
* g2-
0.3-
Sean Load od-
1500 1510 1520 1530 1540 1550 1560 1570 1580 1580 1600 1510 1620 1630 1640
Save Scan \
Sensitivity )
Export Results = S
oK

Move theParameter slide until the fit smoothly matches the envebpe.
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Scan | Balance Fit | Results
INOMETRIX ne.

) Virtual Reference pattern
Virtual Reference Analyser v. 2.0

04-
03-
Scan Parameters 02-
T 01-
Start wavelength 1510 nm s
E
Stop wavelength 1640 nm E 01-
02-
Qutput Power 1 dBm
03~
TLS Port % GPIB0::8:
LS mainframe 1500 1510 1520 1530 1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640
@ Agilent 8164A Wavelength (nm)
Agilent 81648 Fit pattern
06-
Measurement Parameters 04-
= 02-
# of points 30 3
+ 0-
Compression factor 1 X 2
Bulk reflective element £-02-
04-
e 06~ ' ' ' ‘ : ' i i . : ‘ : ' ‘
Scan 1500 1510 1520 1530 1540 1550 1560 1570 1580 1580 1600 1610 1620 1630 1640
Wavelength (nm)
Save Scan
Parameter g

Export Results

| ——

View the Results Tab
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Scan | Balance | Fit Results
INOMETR &.c.
Virtual Reference Analyser v. 2.0 ey
1560.73- X
1560.72- x
Scan Parameters 1560.72- x x
1560.71- %
Start wavelength 1510 nm 156071 - x
nm X
Stop wavelength 1640 15607~ e
1560.7- X
Qutput Power 1 dBm 3
1560.69- %
1 :
TLS Port % opbois: | 156060 %
LS mainframe © Aglental6ia 156068~ X
S Agilent81648 156068 % X
o 196067~ 5 x
1560.67-
Measurement Parameters e
1560.66-
X
# of points 30 156066 X
156065~ X
Compression factor 1 X x
1560.65- x
Bulk reflective element  [] 156064~ x
1560.64- X
1560.63- x X
156063 x
swe- X
156062, ' ' ' ' ' . . \ . \ \ \ \ ' . ' . . . .
1566 1567 1568 1560 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 1584 1585 1586
Export Results Wavelength (nm)
BF
| ]
Group Delay | Group Velocity Dispersion | Dispersion x Length
*_ Virtual Reference Analyser v. 204 =
Scan | Balance | Fit Results
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Scan Parameters

Start wavelength 1510 nm
Stop wavelength 1640 o
Qutput Power 1 dBrm

TLS Port % opmo:E: |

@ Agilent 8164A
Agilent 81648

TLS mainframe

Measurement Parameters

# of points 20
Compression factor 1 x

Bulk reflective element ]

Export Results

Group Velocity Dispersion
-0.006-

-0.0062-
-0.0064 -
-0.0066-
-0.0068 -
-0.007-
X x
X x
-0.0072- X

-0.0074-

pst2

-0.0076-
-0.0078-

-0.008-
-0.0082-
-0.0084 -
-0.0086 -

-0.0088- [ [} I [} ' [l [l [l ' [l [l [l [l ] [l [l [l [ [l
1566 1567 1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 1584
Wavelength (nm)

Group Delay_ Group Velocity Dispersion | Dispersion x Length
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Export Results

- -
Scan | Balance | Fit Results
INOMETRIX ne.
Virtual Reference Analyser v. 2.0 (pe=mnadansin
00068~
00067-
Scan Parameters
00066~
Start wavelength 1510 nm 00065~
00064-
Stop wavelength 1640 (T
00063-
Output Power 1 dBm
00062-
TLS Port % GPIBD:8:
N . 0.0061- X X X x % X
x
W mr e Agilent 81644 0006~ x X X
Agilent 81648 X X x X %
£ 00059~ X
£
& 0.0058- % X
X
Measurement Parameters 5 X
00057 X X
- X
# of points £ 00035 x X
00055- X
Compression factor 1 x
00054-
Bulk reflective element [
00053-
00052-
00051~
0005-
0.0049-, ' ' ' . . ' . ' . ' ' ' ' ' ' ' ' ' ' '
1566 1567 1568 1560 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 1584 1585 1586

Wavelength (nm)

2F
o

Group Delay

Group Velocity Dispersion

Dispersion x Length
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Example #3

Click on the checkboxBulk reflective elemené O

step 4.

OEEO

I AAOOOAI AT O

Load scan:DWDM Fiber Bragg Grating 81600B TLS in 8164B mainframe.

*._ Virtual Reference Analyser v. 2.0.vi

El

57

1 0AO

INOMETRIX ne.

Virtual Reference Analyser v. 2.0

Scan Parameters

Start wavelength
Stop wavelength
Qutput Power
TLS Port

TLS mainframe

1510 nm
1640 oen
1 dBm

% oPBO:E: |

@ Agilent 8164A
Agilent 81648

Measurement Parameters

# of points
Compression factor

Bulk reflective element

Scan

30

1 X

Load

Save Scan

Export Results

Scan Balance Fit | Results

Raw scan pattern

0.012-
00115-
0011~
00105~
00t~
naags
x. Choose file to read. ==
Lookin: || Sample scans - @7 E
T Name ° Date modified Type
=l | DWDM Fiber Bragg Grating 816008 TLSin&1... 07/08/20101209... File
Recent Places | gy1E25 816008 TLS in 81648 mainframe 18/06/2010 246 PM  File
= | SMF28 816424 TLS in 8164A mainframe 15/02/20118:50 M File
Desktop
Libraries
A
Computer
“w
A ol i ] v
Network
Fie name: DWDM Fiber Bragg Grating 316008 TLS in 81¢ ~
Fies of type [AlFies ) -] [ Cancal ]

' ' ' ' ' ' ' '
1570 1580 1590 1600 1610 1620 1630 1640

Load the interference pattern by pressindOKin 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 spectrm. PressOKto use the selectedandwidth.
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